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EDITOR'S PREFACE.

Tue following translation of M. Figuier's “Les Inscctes’’ was

put into my hands, chiefly for the purpose .-::i: ziend.eriug the

techuicalities and the mames of species, when ‘ngde necessary -
by the use of French vernaculars, intelligible to ﬁug:lish readers.

In. this nn{.*alwr.uré- easy task, I have received much kind |
assistance fromw My, Janson and Mr. F. P, Pascoe, to whom' T

offer m*_r best thanks. Beyond this, some generic synonyms of

frequent use, placed between brackets, some foot-notes en passant,

a few rvemarks on the occurrence of individual species in this

country, and the insertion of the short chapter on the Order

Strepsiptera, I have interfered but little with the sense of tle

original.

b A B

CLEYOATE, Near Esnen, SURREY,
April, 1868,
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INTRODUCTION.

It is not intended here to thoroughly investifate the anatomy
of insects; but, as we are about to speak of the habits and economy
of certain created beings, it is mecessary first” to explain the
principal ogarts of their structure, and the stages which every
perfect insect or fmago has undergone before arriving at that
state..

We therefore proceed to explain, as simply as may be, the
anatomy of an insect, and the functions of its exgans.

If we take an insect, and turn it over, and examine it carefully,
the first thing that strikes us is that it is divided into three parts:
the head ; the thorax, or chest; and the abdomen, or stomach.

The head (Fig. 1)is a kind of box, formed of a single piece,
having here and there joints more or less strongly ‘marked, some-
times searcely visible. It is furnished in front Y
with an opening—often very small—which
is the mouth; and with others for the eyes,
and for the insertion of the antenns, or horns.

The integuments of the head are generally
harder than the other parts of the body. Tt
is necessary that this should be so. Insects 2
often live and die in the midst of substances g 1 st af
which offer some resistance. It is necessary, i
therefore, that the head be strong enough to overcome such resist-
ance. Thehead contains the masticatory organs, which, frequently

B
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*

having to encounter hard’ substances, must be strongly supported.
The exception to this rule is among insects which live by suction.

Tt would be out of place here to mention the numerous modifi-
cations of the head which are presented in theimmense series of
the class of insects.

The eyes of insects are of two kinds, called compound eyes, or
eyes composed of many lenses, united by
their margins and forming hexagonal
facettes; and simple eyes, or ocelli, palled
also stemmata.

The exterior of the eye is called the
cornea (Fig. 2), each facette being a
cornea: but the facettes unite and form
a common cornea, which is represented by the entire figure: these
facettes vary in size even in the same eye.

In order to show the immense number of these facettes possessed
by many insects, we give the following list :— .

Fig. 2.—A Compound
Cornes.

In the genus Mardells (a genus of beetles) the eye has 25,008 facettes

In the Lielluia (dragon-fly) - . - . « = « - = 12,644 .,
In the genus Papilio (8 gonns of butterflies)y . . - 11365
In Sphine convedendi (the convolvulus hawkmoth) . . L300
Tn Hombyz siord (the common silleworm moth) . - - 6,236,
Trni R e e e R R 4,000 .
Vg T ol i, e ek S || E——
Intho coskelinfor & o7 o % o s v o= oo BBA0

The facettes appear to be most numerous in insects of the genus
Scarabeus (a genus of beetles). They are so minute, that they can
searcely be detected with a glass.

Looked at in front, a compound eye might be considered an
agglomeration of simiple eyes; but internally its structure ig
altogether different.

On the under side of each facette we find a body of a gellatinous

ppearance, transparent, and usually conical ; the base of which
occupies the centre of the facette in such a manner as to leave
around it a ring t receive the pigment. This body diminishes
in thickness towards its other extremity, and ferminates in g point
where it joins a mnervous filament, proceeding from the optic
nerve. These cones, agreeing in number with the facettes, play
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the part of the crysfalline, or lens, in the eyes of animals. They
are straight and parallel with each other. A pigment fills all the
spaces between the cones, and between the nervous filaments,
and covers the underside of each cornea, except at the centre.
This pigment varies much in colbur. There are almost always
two layers, of which the exterior one is the more brilliant. In
fact, these eyes often sparkle with fire, like precious stones.

M. Lacordaire, in his “Infroduction & 1'Entomologie,” from
which we borrow the greater part of this information, has summed
up as follows, the manner in which, according to Miiller, the
visual organs of insects operate :—

“ Each facette with its lens and nervous filament, separated
from those surrounding them by the pigment in which they are
encloged, form an isolated apparatus, impenetrable to all rays of
light, except those which fall perpendicularly on the centre of
the facette, which .alone is devoid of pigment. All rays falling
obliquely are absprbed by that which surrounds the gelatinous
- cone. Itesesults partly from this and partly from ‘tha immohility
of the eye that the field of vision of each facette 1s very limited,
and that there are as many objects reflected on the optic filaments
as there are corneme. The extent, then, of the field of vision will be
determined, not by the diameter of these last, but by the diameter
of the entire eye, and will be in propertion to its size and con-
vexity. But whatever may be the size of the eyes, like their fields
of vision, they are independent of each other: there is always a
space, greater or less, between them; and fhu,iu:'-:ent. cannot “see
objects in front of this space without turning its head. What a
peculiar sensation must result from the mu.ltiplfp_itr of images
on the optic filaments! This is not more easily explained than
that which happens with animals which, having t¥o eyes, see
only one image ; and probably the same is the case with insects.
But these eyes usually look in opposite directions, and should see
two images, as in the chameleon, whose eyes move independently
of each other. The clearness and length of v*sion will depend,
continues M. Miller, on the dianmeter of tl o sphere of which
the entire eye forms a segment, on the number and size of the
facettes, and the length of the cones or lenses. The larger each
facette, taken separately, and the more brilliant the pigment placed

B2 ¢
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between the lenses, the more distinct will be the image of objects at
a distance, and the less distinet that of objects near. With the
latter the luminous rays diverge considerably ; while those from
the former are more parallel. In the first case, in traversing
the pigment, they impinge &dbliquely on the crystalline, and
consequently confuse the vision; in the second, they fall more
perpendicularly on each facette.

“ Ohjects do not appear of the saite size to ench optic filament,
unless the eye is a perfect section of a sphere, and its convexity
concentric with that of the optic nerve. Whenever it is other-
wise, the image corresponds more or less imperfectly with the
size of the object, and is more or less incorrect. Hence it
follows, that elliptical or conical eyes, which one generally finds
among insects, are less perfect than those referred to above.

“The differences which exist in the organisation of the aye
among insects, are explicable to a certain point, on the theory
which we are about to explain in a few words. Those species
which live in the same substances on which they feed; and those
which are parasitical, have small and flattened eyes; those, on the
contrary, which have to seek their food, and which need to see
objects at a distance, have large or very convex eyes. For the
same reason the males, which have to seek their females, have
larger eyes than the latter. . The position of the eyes depends
also on their size and shape; those which are flat, and have
consequently a short field of vision, are placed close together, and
ratiier in front, than at the sides of the head, and often adjoin-
ing. Spherical and convex eyes, on the contrary, are placed on
the sides, and  their axes are opposite. But the greater field of
vision which they are ahle to take in makes up for this position.”

Almost ali insects are provided with a pair of compound eyes,
which are placed on the sides of the head. The size and form of
these organs are very variable, as we shall prcsantl:,' see. They
are generally placed behind the antenna.

We do not find simple eyes (ocelli or stemmata) in all the
orders of insects, although we frequently find them. They are
generally round, and more or less convex, black, and to the
number of three in the majority of cases. In this case they are
most ﬁ-equmtly placed in a triangle behind, and at a greater or less

L]
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distance from the dntennm. Under the cornea, which varies in

' convexity, is found a fi‘iL]IBPFII'I'.“J'.Lf'-:Tﬂﬂ]El' hard, and nearly globular
“body, which is the true erystalline resting on a sort of lens, which
represents the vitreous body. This vitreous body is enclosed inan
expansion of the optic nerve. * Besides these, there is a pigmént,
most frequently red-brown, sumctlmrzs black, or blood-red. The
organisation of these eyes 18 ;*n::l]nn-nus to the eyes of fishes, and
their refractive power is very gren’r

With these insects can only see such objects as are at a short
distance. Of what use then can stemmata be to insects also pro-
vided with compound eyes? It has been remarked that insects
having this arrangement of eves feed on the pollen of flowers, and
it has been surmised that these stemmata enable them to distin-
guish the parts of the flowers.

The antennse, commonly called horns, are two flexible appen-
dages of very variable form which are joined to different parts of
the head, and are® always two in number. The joints of which

] they are nT-ule up have each the power of motion, and enable the
insect to move them in any direction.

The antennme consist of threo I:rm'ts,—thc basal joint, Lﬂmmonlv
distinguished by its form, length, and colour; the club formed by
g gradual or sudden thlckrmng of the tEImlnﬂ.l joints, of which
the number, form, and size present great variations ;" lastly, the
stalk formed by all the joints of the "
antenne, except the basal one when
no club existd, and in case of the
existence of a club, of all.those be-
tween it and the basal one.

We give as examples the anten-
n® of two beetles, one of the genus
Asida, the other of the genus Zygia
(Figs. 3 and 4).

Insects for the most part, while
in repose, place their antennm on

their backs, o along the sides of the &, & sntennn af s T 4.—Astennu of
head, or even on the thorax., Others "Peciesof Asda. Ay o

are provided with cavities in which the antennm repose either
wholly or in part.
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During their different movements, insects move their antennwm
more or loss, sometimes slowly and with regularity, at other times
in all directions. Some insects impart to their antennze a perpetual
vibration. During flight they are directed in front, perpendicular
to the axis of the body, or repose ou the baclk.

What is the use of the antennw, resembling, as they do, feathers,
saws, clubs, &c.? Everything indicates that these organs play a
very important part in the-life of insects, but their functions are
imperfectly understood. Ixperience has shown that they only play
a subordinate part as feelers, and have nothing to do with the
senses of taste or smell. There is no other function for them to
fulfil except that of hearing. ;

On this hypothesis the antenne will be the principal instro-
ments for the transmission of sound waves. The membrane at
their base represents a trace of the fympanum which exists among
the higher animals. This membrane then will be an auditory
nerve. i

Situated intermediately between the inferi
functions more or less resemble those of plants, and the vertebrates,
whose functions are localised in a very high degree, insects have
received, like these latter, special organs for nutrition. The mouth
is the most exterior of these apparatuses. -

The maoith of insects is formed after two general types, which
correspond to two kinds of requirements. It 18 suited in the one
case to break solid substances, in the
other to imbibe liquids. :

At first sight there seems no simi-
larity between the mouth of a grind-
ing insect and of one living by
suction. DBut on examination it is
found that the parts of the mouth
in the one animal are exactly ana-
) 1 logous to the same parts in the other,

¥idg, 5.—Month of & masticating and that they have only undergone
55 i modifications suiting them to the
different purposes which they have to fulfil.

The mouth of a breaking insect is composed of an upper lip, u
pair of mandibles, a pair of jaws, and a lower lip (Fig. 5).,

or animals, whose
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The lower lip andethe jaws carry on the outside certain nervous
filaments which have received the=name of paipi.

When speaking of sucking insects, and in general of the various
orders of insects, we shall speak more in detail of the various
parts of the mouth. - -

The thorax (Fig. 6), the second primary division of the body
of insects, plays almost as important a part as the head. It con-
sista of three segments or ringss®
the prothorax, the mesothorax,
and the metathorax, each of
which bears a pair of legs, and
they are in general joined to- : :
gether. The wingsare attached g, 8—Thoras of Afocigs e
to the two posterior segments. G

All insects have six legs. There is no exception whatever to
this rule, though some may not be developed.

After the segmgnts to which they are attached the legs are
called ant®ior, posterior, and intermediate. The legs are com-
posed of four parts: the trochanter, a short joint which unites the
thigh to the body, the thigh or Jemur, the tibia, answering to the
shank in animals, and the tarsus, or foot, composed of a variable
number of pieces placed end to
end and called the phalanges.

We take for example the
front leg of a Heterocerus
(Fig. 7), and the posterior leg
of a Zophosis (Fig. 8), genera
of beetles. 3

We shall not dwell on the
different parts, as they perform
functions which will cccupy us
later, when speaking of the
various species of the great
clasz of in L |

The '.E':(;':fi.ﬂns which the e fierernst Fﬁ_fﬁﬂﬂ*
legs of inzects have to perform consist in walking, swimming, or
jumping. ' X

In walking, says M. Lacordaire, insects move their legs

.
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in different ways. Some move their six legs ,successively, or only
two or three at a time without distinetion, but never both legs of
the same pair together, consequently one step is not the same as
another. The walk of insects is sometimes very irregular, espe-
cially when the legs are long; and they often hop rather than
wall. Others have one kind of step and walk very regularly.
They commence by moving the posterior and anterior legs on the
same gide and the intermediate onts on the opposite side. The
first step made, these legs are put down, and the others raised in
their turn to make a second.

Running does not change the order of the movements, it only
makes them_quicker—very rapid in some species, and surpassing
in proportion that of “all other animals; butin others the pace is
glow. Home insects rather erawl than wall.

In swimming, the posterior legs play the prineipal part. The
other legs striking the water upwards or downwards, produce an
upward or downward motion. The animal changes its course at
will by using the legs on one side only in the same-say as one
turns a rowing boat with one ocar without the aid of the rudder,
Swimming differs essentially from walking, for the foot bein
surrounded by a resisting medium, the legs on both sides are
moved at the same time.

The act of jumping is principally performed by the hind legs,
Insects which jump have these legs very largely developed, as in
the figure (Fig. 9). When about
to jump they bring the tibia into
contact with the ihigh, which is
often furnished with a groove to
receive if, having on each side 4
row of spines. The leg  then
suddenly straightens like o spring
and the foot being placed ﬁ.l'ml_-,:
on the ground, sends the insect
into the air and at th
propels forward. The jump is greater in propor
longer.

To speak here in a general manner of the
would be too vague. We shall speak of them g

Fig. .—Pusterior log of & jumping insect,

b Hhe same g
tion ag the lﬁg =

Wings of insepts
tlength in theiy
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proper place, when®speaking of the various types of winged _
insects, >

In the perfect insect (of which we have been speaking in the
preceding pages) the abdomen does not carry either the wings
or the legs. Tt is formed ofenine segments, which are withtut
appendages, with the exception of the posterior ones, which often
carry small organs differing guch in form and function. These
are saws, probes, forceps, stings, augers, &. We will speak later
of these different organs in their proper places. ’

With vertebrate animals, which have an interior skeleton suited
to furnish points of resistance for their various movements, the
skin is & more or less soft cqvering, uniformly diffused over the
exterior of the body, and intended only to protect them against
external injury. In insects the points of resistance are changed
from the interior to the exterior. The skin changes in nature to
fit it to this purpose. It becomes hard, and presents between
the segments onl® membraneous intervals, which allow the hard
" parts to move in all-directions.

We are examining a perfect insect ; we have glanced at its
skeleton and the different appendages which spring from it. The
prineipal organs which are contained in the body remain to he
examined,

We will first study the digestive apparatus. Thif apparatus
consists of a lengthened tubular organ, swollen at certain points,
forming more or less numerous eircumvolutions, and provided with
two distinet or#fices. This alimentary canal is dlways situated in
the median line of the body, the nervous ganglia.*

In its most complicated form the alimentary candl%s Compaked
of an @sophagus, or gu]%et, of o crap, of a..gizzmtd, of a chylific
'.rm?,trmlc, a fsmzﬂl 1ntc$t1fle, a large intestine, divers appendages,
salivary, biliary, and urinary glands. The @sophagus is g duet
often not thicker than a hair, in many gpecies enlarged into a
pouch, which is called the crop because it occupies the same
position, and performs analogous fanetions with that orean :
birds. It is enough 1o say that the food remains there smfa T

. e time
RuluEe. piskug o to the other parts of the intestinal canal, and
undergoes a certain amount of preparation. Tt is in the gizzard,

. * Ganglion, & collection of nerves,—Fr,
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when one exists, that the food, separated by the masticatory
organs of the mouth, undergoes another and more complete
grinding. Its structure is suited to its office. It is, in fact, very
muscular, often half cartilaginous, and strongly contractile. Its
interior walls are provided with «a grinding apparatus, which
varies according to the species, and consists of teeth, plates, spines,
and notches, which convert the fgod into pulp. It only exists
among insects which live on solid matters, hard vegetables, small
animals, tough skin, &e. This apparatus 1s absent in sucking
' insects and those which live on
soft substances, such as the pollen
of flowers, &e.

The chylific ventricle is never
absent; it is the organ which
performs the prineipal part
the act of digestion.

Two kinds of appendages be-
long to the chylifi¢” ventricle, *
but only in certain families. The
first are papille, in the form of
the fingers of a glove, which
bristle over the exterior of this
organ, and in which it is believed
that the food begins to be con-
verted into chyle. The second
are cmeea, and larger and less
TUMErous.

They have been' considered as
secretory organs, answering to
the pancreas in vertebrate ani-
mals.

Fig. 10, which re
digestive apparatus of Carabus auratus, ag COmmOon heetlgm%mta tie

: s Presents to
the eyes of the reader the different organs of which we are speaki

4 is the mouth of the insect, » the esophagus, ¢ the ¢rg nmf.
gizzard, E the chylific ventricle, ¥ and ¢ the smal] 4 I D the
intestines, and H the anus.

We will not mention the other parts of the ﬂﬁmentnrg e
Hinal in

Flg. 10.—Dhgestive apparatios of Cornbus norstus,

Dd. Inrge
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insects. We will orly speak of some of the appendages of this
apparatus. T

The salivary glands pour into the digestive tube a liquid, gene-
rally colourless, which, from the place where it is secreted, and its
alkaline nature, corresponds to the saliva in vertebrate animals. It
is this liquid which comes in the form of drops from the tongue of
sucking insects. .

These vessels are always tWo in number. Their form is as
variable as complicated. The most simple is that of a closed
flexible tube, generally rolled into a ball,
and opening on the sides of the ceso-
phagus.

At the posterior extremity of the
chylific ventricle are inserted a vari-
able number of capillary tubes, usually
elongated and flexible, and terminating
in culs-de-sac. Their colour, which de-

-pends on tite liquid which they contain,

is sometimes white, hut more frequently
brown, blackish, or green. They appear
to be composed of a very slight and deli-
cate membrane, as they are very easily
torn, and nothing is more difficult than
to unroll and to disengage them from
the fatty or other tissues by which they
are enveloped.

The function of these vessels is un-
certain. Cuvier and Léon Dufour sup-
posed them to be analogous to the liver,
and on that account they have been called
biliary vessels ; but as this opinion is not
generally held, it has been agreed to call
them the Malpighian vessels, after the
name of their discoverer. i
_ According to M. Lacordaire, their func- Fig 1.~ Posterior x| e
twns vary with their position. When Malpighis Yeme®,
thEF_ enter the chylific ventricle, they furnish only bile; bile "fnd
a urinary liquid when they enter the posterior part of the ventricle
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when one exists, that the food, separated by the masticatory
organs of the mouth, undergoes another and more complete
grinding. Its structure is suited to its office. It is, in fact, very
muscular, often half cartilaginous, and strongly contractile. Tts
interior walls are provided with «a grinding apparatus, which
varies according to the species, and consists of teeth, plates, spines,
and notches, which convert the food into pulp. It only exists
among insects which live on solid miatters, hard vegetables, small
animals, tough skin, &e. This apparatus is absent in sucking
insects and those which live on
soft substances, such as the pollen
of flowers, &e.

The chylific ventricle is never
absent; it is the organ which
performs the principal part in
the act of digestion.

Two kinds of appendages be-
long to the chylifi¢ " ventricle,
but only in certain families. The
first ave papille, in the form of
the fingers of a glove, which
bristle over the exterior of this
organ, and in which it is believed
that the food begins to be con-
verted into chyle. The second
are coca, and larger and less
NUMErous,

They have been' considered as
secretory organs, answering to
the pancreas in vertebrate ani-

' mals.
Fig. 10.—Digeative apparatus of Carabus sirntus, F]g- lﬂ, which I‘CPI*ﬁBEnts the
digestive apparatus of Carabus auratus, a common beetle, presents to
the eyes of the reader the different organs of which we are speaking.

4 is the mouth of the insect, » the esophagus, © the crop, » the
gizmrd, £ the chylific ventricle, ¥ and & the small and 15“-5(,
intestines, and 1 the anus.

We will not mention the other parts of the alimentary ranal in
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insects. We will orly speak of some of the appendages of this
apparatus. :

The ealivary glands pour into the digestive tube a liquid, gene-
rally colourless, which, from the place where it is secreted, and its
alkaline nature, corresponds to the saliva in vertebrate animals, It
is this liquid which comes in the form of drops from the tongue of
sucking insects. :

These vessels are always tWo in number. Their form is as
variable as complicated. The most simple is that of a closed
flexible tube, generally rolled into a ball,
and opening on the sides of the wso-
phagus.

At the posterior extremity of the
chylific ventricle are inserted a vari-
able number of capillary tubes, usually
elongated and flexible, and terminating
in euls-cde-gac. Their colour, which de-

‘pends on Tile liquid which they contain,

is sometimes white, but more frequently
brown, blackish, or green. They appear
to be composed of a very slight and deli-
cate membrane, as they are very easily
torn, and nothing is more difficult than
to unroll and to disengage them from
the fatty or other tissues by which they
are enveloped.

The function of these vessels is un-
certain.  Cuvier and Léon Dufour sup-
posed them to be analogous to the liver,
and on that account they have been called
biliary vessels ; but as this opinion is not
generally held, it has been agreed to call
them the Malpighian vessels, after the
name of their discoverer. X
_ According to M. Lacordaire, their func- e Wi
tions vary with their position. When Mupiehim yesse
th“}'_ enter the chylific ventricle, they furnish only bile ; bile and
a urinary liquid when they enter the posterior part of the ventricle

*
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and the intestine, and urine alone when thefy are placed near the
posterior extremity of the aliméntary canal.

Fig. 11 represents part of the preceding figure more highly
magnified, showing the manner in which these fubes enter the
chylific ventricle. @

In our rapid description of the digestive apparatus of insects, it
only remains for us to mention certain purifying organs which
gecrete  those fluids, generally
blackish, caustic, or of peculiar
smell, which some insects emit
when they are irritated, and which
cause a smarting when thﬂl}' get
into one's eyes. :

Less widely diffused than the
salivary organs, they are often of
a very complicated structure. In
Fig. 12 is represented the secre-
tory apparatus of tlfe' Carabus-
auratus, which will serve for an
example : A represents the secre-
tory sacs aggregated together like
a bunch of grapes, 3 the canal, ¢
the pouch which receives the secre-
tion, p the excretory duct.

Flg. 12.—Secretory npparains of Curslis Hometimes the gecretion 18

i liquid, and has a fotid or ammo-
nincal odour; sometimes, as in the Bombadier beetle (Brackinus
cropitans), 1t is gaseous, and is emitted with an explosion in the
form of a whitish vavour, having a strong pungent odour ana-
logous to that of azotic or nitric acid, and the same properties,
Tt reddens litmus paper, and burns and reddens the skin, which
after o time becomes brown, and continues so for a considerable
time.

Apout the middle of the seventeenth century Malpighi at
Bologna, and Swamerdam at Utrecht, each discovered in different
insects a pulsatory organ cceupying the median line of the back,
which appeared to them to be a heart. Nevertheless, Cavier,
haying declared some time afterwards that there was no -cireula-

4
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tion, properly so-called, among insects, his opinion was universally
adopted. =

But in 1827 a German naturalist named Carus discovered that
there were real currents of blood circulating throughout the body,
and returning to their point of departure. The observations of
Carus were repeated and confirmed by many other naturalists, and
we are thus enabled to form a sufficiently exact idea of the manner
in which the blood circulates.

The following summary of the phenomena of cireulation among
insects is borrowed from “Lecons sur ln Physiologie et 1’Ana-
tomie comparée ” by M. Milne Edwards :—

The tube which passes under the skin of the back of the head, and
front part of the body, above the alimentary canal, has been known
for a long timé as the dorsal vessel. It is composed of two Very
distinet portions : the anterior, which is tubular and not contractile,
and the posterior, which is larger, of more complicated structure,
and which contracts and dilates at regular intervals.

This latter part constitutes, then, more particularly the heart of
the insect. Generally it occupies the whole length of the abdomen,
and is fixed to the vault of the tegumentary skeleton by membra-
neous expansions in such a manner as to leave a free space around
it, but shut above and below so as to form a reservoir into which the
blood pours before penetrating to the heart. This reservoir is often
called the auricle, for it seems to act as an instrument of impulsion,
and to drive the blood into the ventricle or heart, properly so
called.

The heart is fusiform, and iz divided by numerous strictures into
chambers. These chambers have exits placed in pairs,and mem-
braneous folds which divide the cavity in' the manner of a porteullis.
The lips of the orifices, instead of terminating in a ciean edge,
penetrate into the interior of the heart in the form of the mouth-
piece of a flute. The double membraneous folds thus formed on
each side of the dorsal vessel are in the shape of a half moon,
and separate from each other when this organ dilates; but the
contrary movement taking place, the passage is closed.

By the aid of this valvular apparatus, the blood can penetrate
the heart from the pericardic chamber, the empty space surrounding
the heart, but cannot flow back from the heart into that reservoir.
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The anterior or aortic portion of the dorsel vessel shows neither

fan-shaped lateral expansions, nor orifices, and consists of a single
membraneous tube. On reaching the interior of the head it opens
in the lacunary inter-organic system. The whole of the blood set
in motion by the contractions of the cardial portion of the dorsal
vessel runs into the cavity of the head, and circulates after-
wards in irregular channels formed by the empty spaces left
between the different organs. It ia tlie unoceupied portions of the
great visceral cavity which serve as conductors fo the blgod, and
through them run the main currents that one sees in the lateral
and lower parts of the body, whence these currents regain the
back part of the abdomen, and enter the heart after having
traversed externally the different organs they encountered. These
prineipal channels are in continuity with other ‘gaps provided
hetween the muscles, or between the bundles of fibres of which
these muscles are composed, or else in the interior of the intes-
tines. v :
The principal currents send into the network thus formed minon
branches, which, having ramified in their turn among the prinei-
pal parts of the organism, re-enter some main current to regain
the dorsal vessel.

In the transparent parts of the body the blood may be seen
cireulating in this way in a number of inter-organic channels,
more or less obvious, penetrating the limbs, overspreading the
wings, when these appendages are not horny, and, in short,
diffusing itself everywhere. “Tf, by means of coloured injec-
tions,” says M. Milne Tdwards, “one studies the connections
arhich oxtst between the cavities in which sanguineous currents
have been found to exist, and the rest of the economy, it is
easy to see that the irrigatory system thus formed penetrates to
the full depth of every organ, and should cause the rapid renewal
of the nourishing fluid in all the parts where the process of vitality
renders the passage of this fluid necessary.” ;

We shall see presently, in speaking of respiration, that the
relations between the nourishing fluid and the atmospheric air are
more direct and regular than was for a long time supposed.

In short, insects possess an active circulation, although we find
neither arteries nor veins; and although the blood put in motion
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by the contractions ofsthe heart, and carried to the head by the
aortic portion of the dorsal vessel, can only distribute itself in the
different parts of the system to return to the heart, by the gaps
left between the difforent organs, or the membranes and fibres
of which these organs are composed.

Fig. 13 (page 17), which shows both the circulating and
breathing systems of an insect, enables us to recognise the
different organs which we have® described, as helping to keep up
both respiration and circulation.

The knowledge of the respiration of the insect is a scientific
acquisition which is quite modern. Malpighi was the first to
Prove, in 1669, that these animals are provided with organs
of respiration, and that air is as indispensable to insects as it is to
other living breings. But the opinion of this celebrated naturalist
has been contradicted, and his views have been contested, even in
the present day. Now, however, one can easily recognise the
ipparatus by the ajd of which the respiration of the insect is
effocted. -

In all these animals the respiratory apparatus is essentially
composed of membraneous ducts of great tenuity, of which the
ramifications in incaleulable numbers spread everywhere, and
bury themselves in the different organs, much in the same way as
the fibrous roots of plants bury themselves in the soil. These
vessels are called trachem. Their communications with the air
are externally established in different ways, accordin g to the cha-
racter of the medium in which the insect lives, .,

It is well known that the greater part of all insects live in the
air.  This air penetrates into the trachem by a number of -orifices
Placed at the sides of the body, which are termed spiracles. On
close examination these may be seen, and are in the ghape of
button-holes in a number of different species. Let us dwell for a
moment on the breathing apparatus of the insect, that is to say,
the trachesm,

This apparatus is sometimes composed of elastic tubes only,
sometimes of a collection of tubes and membraneous pouches.
We will first speak of the former.

The coats of these breathing tubes are very elastic, and always
preserve a eylindrical form, even when not distended. This state of
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things is maintained by the existence, throughout the whole length
of ‘the trachen, of a thread of half horny consistency, rolled up in
a spiral, and covered externally by a very delicate membraneous
sheath. The external membrane is thin, smooth, and generally
colourless, or of a pearly white. The cartilaginous spiral is some-
times cylindrical, sometimes flat, and also resembles mother-of-
pearl. Tt only adheres slightly to the external membrane, but is,
on the other hand, closely united fe the internal one. This spiral
thread is only continuous in the same trunk; it breaks off when
it branches, and each branch then possesses its own thread, in such
a way that it is not joined to the thread of the trunk from which it
issued, except by continuity, just as the branch of a tree is attached
to the stem which supports it. This thread 1s prolonged, without
interruption, to the extreme points of the finest ramifications.

The number of traches in the body of an insect is very great.
That patient anatomist, Liyonnet, has proved to us, in his great
work on the goat-moth ecaterpillar, Cloasis f{gﬂ??lﬂw’”rﬂ that the
insect has much affinity as regards its muscles with eaimals of a.
superior class, Lyonnet, who congratulated himself on having
finished his long labours without having had to destroy more than
eight or nine of the species he wished to describe, had the patience
to count the different air-tubes in that caterpillar- He found thf,tt
there were 256 longitudinal and 1,336 transverse ‘Jm““?m“ n
short, that the body of this creature is traversed in all directions
by 1,572 aeriferons tubes which are visible to the eye by ﬂ"m aid of
a magnifying glass, without taking into aecount those which may
he imperceptible.

-« The sonaplicated system of the breathing apparatns which we are
deseribing is sometimes composed of an assemblage of tubes and
membraneous pouches, besides the elastic tubes which we have
already mentioned. These pouches vary in size, and are very
elastic, expanding when the air enters, and contracting when it
leaves them, as they are altogether without the species of frame-
work formed by the spiral thread of the tubular trachem, of which
{hev are only enlargements. These, which are ecalled vesicular
trachem, more especially belong to those species whose flight is
frequent and sustained, such as the grasshopper, the humble-bee,

the bee, the fly, the butterfly, &e.
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It will be necessary to look at Fig. 13 in order to see the organs
of respiration of which we are speakiag.
The respiratory mechanism of an insect is easily understood.

Fig. 13,—A, sbdominal paetion of the dorsal veasal, B, nortle or thomic portion,  ©, afr-veseots of fhe
hend ;. D, of the ahdomen.

“The abdominal cavity,” says Mr. Milne Edwards, “in Wﬁi“!l is
placed the greater part of the respiratory apparatus, is susceptible
L8]
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of being contracted and dilated alternataly by the play of the
different segments of which the skeleton is composed, and which
are placed in such a manner that they can be drawn into each
other to a greater or less extent. When the insect contracts its
body the trachem are compressed and the air driven out. But
when, on the other hand, the visceral cavity which contains the
traches assumes its normal size or dilates, these channels become
larger, and the air with which %hey are filled being rarefied by
this expansion, is no longer in equilibrium with the outer air with
which it is in communication through the medium of the spiracles.
The exterior air is then impelled into the interior of the respira-
tory tubes, and the inspiration is effected.”

The respiratory movements can be accelerated or diminished,
according to the wants of the animal ; in general, there are
from thirty to fifty to the minute. In a state of repose the
spiracles are open, and all the trachew are free to receive air
whenever the visceral eavity is dilated, buet those orifices may
be closed, and the insect thus possesses the faculty>of stopping
all communication between the respiratory apparatus and the sur-
rounding atmosphere. ¥

Some insects live in the water; they are therefore obliged
to come to the.surface to take the air they are in need of, or else to
possess themselves of the small amount contained in‘the water.
Both these methods of respiration exist under different forms in
aquatic insects, | '

To inhale stmospheric air, which d4s necessary for respiration,
above the water, certain insects employ their elytra® as a sort of re-
spryoiv; ethers make use of their antennie, the hairs of which retain
the globules of air. In this case it is brought under the thorax,
whence a“groove carries it to the spiracles. Sometimes the same
result is obtained by a more complicated arrangement, consisting of'
respiratory tubes which ean be thrust into the air, which it is their
funetion to introduce into the organisation.

Insects which hreathe in the water without rising to the sar-
face are provided with gills; organs which, though variable in
formn, generally consist of folinceous or fringed expansions, in the
midst of which the traches ramify in considerable numbers, These

# The horny upper wings with which some insects are provided are rallad elytra.

bt 11111
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vessels are filled with%ir, but it does not disseminate itself in them
directly, and it is only through the walls of these tubes that the
contained gas is exchanged for the air held in suspension by the
surrounding water. The oxygen contained in the water passes
th.mugh certain very permeable gnembranes of the gill and pene-
trates the traches, which discharge, in exchange, carbonic acid,
which is the gaseous product of respiration.

Fig. 14 represents the gills o *breathing apparatus in an aguatic
insect. . We take as an example the
Lphemera* 1t may be observed that
the gills or folinceous laming ave placed
at the eircumference of the body, and
at its smallest parts.

We have now seen that the respi-
ratory apparatos is considerably de-
veloped in insects ; itis, therefore, easy
to foresee that those functions are most
actively employed by them. In fact,
if. ofie compares the oxygen they im-
bibe with the heavy organic matter
of which their body is composed, the
amount is enormous.

Before finishing this rapid examina-
tion of the body of an insect, we shall
have to say a few words on the
nervous system. ,

This system is chiefly composed of a
double series of ganglions, or collections
of nerves, which are united together by
longnudmal cords.  The number of
these ganglions corresponds with that
of the segments. Sometimes they are
at equal distances, and extend inachain
from one end of the body to the other; i 1s _ ranchim or eits o ansquatic
at others they are many of them eclosp e e e

: A, follacsons laminm or gilbs,
together, 5o as to form a single mass,

The cephalic ganglions are two in number; they have been

) * May-fly family.—Ep,
o2
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described by anatomists under the name Of brain. “ This ex-
pression,” says M. Lacordaire, “ would be apt to mislead the
reader, as it would induce him to suppose the existence of a concan-
tration of faculties to assemble the feelings and excite the move-
ments, which is not the case.”” * The same naturalist observes,
“All the ganglions of the ventral chain are endowed with nearly
the same, properties, and represent each other uniformly,”

The ganglion situated above ‘the wsophagus gives rise to
the optic nerves, which are the most considerable of all sthose of
1-]1;':'-'5‘-1:::13,'3.'._"1};{;_::1 to the nerves of the antennm. The ganglion
berteath the esophagus provides the nerves of the mandibles, of
ﬂ:l.ehja,ws, and of the lower lip. The three pairs of ganglions

~ which” follow. those placed immediately below the @sophagus,

belorig “to the-three segments of the thorax, and give rise to
the nerves of''the feet and wings. The}r are in general more

. Voluminous thin the following pairs, which cccupy the abdomen,

" Figs -I‘Er"‘r:ﬁ:prcsents the nervous system of the Caradus aurgs .
A 18 the cephalic ganglion; u, the sub-wsophagian ghnglion ; o
the prothoracic ganglion ; » and E are the ganglions of the mhegq.
thorax and metathorax. The remainder, ¥ ¥, are the abdoming]
ganglions.

Before finishing these preliminary observations, it is necessyry
to say that the preceding remarks only apply absolutely ¢

insects arrived at the perfect state. Tt is important to mal,

~ this remark, as insects, before arriving at that state, Pass througl

various other stages. These stages are often so differeng

: : fi
each other, that it would be difficult to maging that t-he}rr;:l
cxly mudifications of the same animal; one woyl d s i

at

they were as many different kinds of animals, if
abundant proof of the contrary.

The successive stages through which an insect
in number : the egg ; the larva ; the pupa, nymph or chrysg);
the perfect insect or imago. 185 and

The egg state, which is common to them, as to all gt} 1
late animals, it is unnecessary to explain, Nearlj- T artiey.
eggs, though some few are viviparous. There often, ]_"IS’ECFS lay
extremity of the abdomen of the fomale 4 peculiy EXists iy, the

* Introduction & I'Entomalogie, tame ji, p. 199, T o Pﬂl.‘gﬂ]l, qaﬂed
T AT, lazs,

there was ngt

Passes arq fouy
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the ovipositor, which %s destined to make holes for the reception of

the eggs. By a wonderful instinet the mother always lays her eggs

: in a place where her young, on being hatched, can find an abundance

‘} of nutritious substances. It will not be needless to observe that in

- most cases these aliments are guite different to those which the
mother seeks for herself.

In the second stage, that is .tu say, on leaving the egg—the

Fig. 15, —XNervous system of Cumbos siimius,

larva period—the insect presents itself in a soft state, wif:'hmft
b wings, and resembles a worm. In ordinary language, it is
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nearly always called a worm, or grub, and in%ertain cases, a cater-
pillar. : .

Linnsus was the first to use the ferm “larva”—taken from
the Latin word larva, “a mask”—as he considered that, in this
form, the insect was as it were pasked. At a certain period it
ceases to eat, retires to some hidden spot, and after changing its
gkin for the last time, enters the third stage of its existence, and
becomes a chrysalis. In this stlée it resembles o mummy en-
veloped in bandages, or a child in its swaddling clothes. Tt is
generally imecapable of either moving or nourishing itself. During
this period- of its life the insect eats voraciously, and often
changes its skin. It continues so for days, weeks, months, and
sometimes even for years. 2 ‘

While the insect is thus apparently dead, a slow but certain
change is going on in the interior of its body. A marvellous work,

though not visible outside, is being effected, for the different

organs of the insect are developing by degreesunder the covering
which surrounds them. When their formation is complets, the
insect disengages itself from the narrow prison in which it was en-
closed, and makes its appearance, provided with wings, and capable
of propagating its kind ; in short, of enjoying all the faculties which
nature has accorded to its species. It has thrown off the mask
the larva and pupa have disappeared, and given place to the per-
fect insect.

To show the reader the four states thrigh which the insect
pusses in succegsion, in Fig. 16 is represented the insect known
as the Hydrophilus,* firstly, in the egg state; secondly, as the
Jagvg, 0% gaterpillar; thirdly, in the pupa; and fourthly, as the
perfect insect, or mmago. The different degrees of transformpg-
tion and eYolution which we have just described, are those which
take place either completely or incompletely in all insects, Theiy
metamorphoses are then at an end. There are certain ingepts
however, that show no difference in their various stages, exce };
by absence of wings in the larva; and in these the ﬂhr\isﬂ]iﬁ Ii
only characterised by the growth of the wings, which g fi :
folded back and hidden under the skin, afterwards hemme’ e hra
are not wholly developed till the last skin is cast, These 'm'ae::l;i

% A kind of water-beetle, —En, .
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arve said to undergo ificomplete metamorphoses, the j:‘arumr Co-
plete metamorphoses. Some never® possess wings; indeed, there
are others which undergo no metamorphosis, and are born pos-
sessed of sll the organs with which it is necessary they should

be provided. i .
Some curious researches have been lately made on the strength of

insects. M. Felix Plateau, of Hfussfels. has published some obser-
L
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Flg. 16, —Hydroplilus in its four states. : s aew®
A, egee; By larv; C, pupa; Dy imago, or perfect insect.

& S
vations on this point, which we think of sufficient interest to

reproduce here,

In order to -measure the muscul :
animals, as the horse, for instance, many different dynamometric
apparatuses have been invented, cmnfmscd of springs, or ﬂ}:slems :Df
unequal levers, The Turks’ heads which are seen at fairs, or H
the Champs Elysées, at Paris, and on which the 1_1{:1‘501! ‘-'Ii'IhU
wighes to try his strength gives a strong blow with the fist, Tepre-
sont a dymamometer of this kind. The one whieh Buifon had

ar strength of man, or of
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constructed by Régnier, the mechanician® and which is known
by the name of Régnier's Dynamometer, 1s much more precise.
It consists of an oval spring, of which the two ends approach
each other: when they are pulled in opposite directions, a needle.
which works on a dial marked ,with figures, indicates the force
exercised on the spring. It has been proved, with this instrument,
that the muscular effort of a man pulling with both hands iz about
124 lbs, and that of a woman baly 74 lbs. The ordinary effort
of strength of a man in hifting a weight i 292 lbs, and a horse, in
pulling, shows a strength of 675 lbs.; a man, under the same
cirecumstaneces, exhibiting a strength of 90 Ibs.

Physiologists have not as yet given their attention to the
strength of invertebrate animals. Tt is, relatively speaking,
immense. Many people have observed how out of proportion
the jump of a flea is to its size. A flea is not more than an
eighth of an inch in length, and it jumps a yard; in propor-
tion, a lion ought to jump two-thirds of a mile. Pliny shows,
in his “Natural History,” that the weights carried by ants appeas
exceedingly great when they are compared with the size of these
indefatigable labourers. The strength of these insects is still more
striking, when one considers the edifices they are able to construct,
and the devastations they occasion. The Termes, or White Ant,*
constructs habitations many yards in height, which are so firmly
and solidly built, that the buffaloes are able to mount them, and
use them as observatories ; they are made of particles of wood joined
together by a pummy substance, and are able to resist even the
force of & hurricane,

- - Thers s another pircumstanee which is worth being noted,
Man iz proud of his works; but what are they, after all, in com-
parison with those of the ant, tuking the relative heights into
consideration ¥ The largest pyramid in Egypt is only 146 yards
high, that is, sbout ninety times the average height of man
whereas the nesis of the Termites arve a thousand times the height
of the imsects which eonstruet them. Their habitations are thus
twelve times higher than the largest specimen of architecture
raised by human hands. We are, therefore, far heneath these
litile insects, as far as strength and the spirit of working go.
* A Neurepterous ineect, not & trus Anl,.—Fy,,
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The destructive powers of these creatures, so insignificant in
appearance, are still more surprising. During the spring of a
single year they can effect the ruin of a house by destroying the
beams and planks. The town of La Rochelle, to which the
Termites were imported by an American ship, is menaced with
being eventually suspended on catacombs, like the town of
Valencia in New Grenada. Tt is well known what destruction is
caused when a swarm of Locasts alight in a cultivated field,
and it is certain that even their larvee do as much injury as
the perfect insect. All this sufficiently proves the destructive
capabilities of these little animals, which we are accustomed to
despise. .

M. Plateau has studied the power of traction in some 1nsects,
the power of pushing in the digging insects, and the lifting
power of others during flight. He has thus been able to make
some most interesting comparisons, of some of which we will relate
the resnlts.

The average weight of man being 142 lbs., and his power of
traction, according to Régnier, being 1241bs., the proportion of the
weight he can draw to the weight of his body is only as 87 to 100.
With the horse the proportion is not more than 67 to 100 ; a horse
1,350 lbs. in weight only drawing about 900 lbs. The harse,
therefore, can draw little more than half his own weight, aud a man
cannot draw the weight of his own body.

This is a very poor result, if compared with the strength of the
cockchafer. Thie insect, in fact, possesses a power. of traction
equal to more than fourteen times its own weight. If you
amuse yourself with the children's game of making a cockchafer
draw small cargoes of stones, you will be surprised at the great
weight which this insignificant looking animal is able to accomplish.

To test the power of traction in insects, M. Plateau attached
them to a weight by means of a thread fastened to one of their feet.
The Coleoptera * are the best adapted for these experiments.

The following are some of the results obtained by the Belgian
physician :— Carabus auratus can draw seven times the weight of
its body ; Nebria bresicoliis, twenty-five times; Necroplorus ves-
pillo, fifteen times; Trichius fasciatus, forty-one times: and

* Yor explunadion of the words Coleopter, &, see p. 28.—En.
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Oryetes nasicornis, four times ouly. The bee can draw twenty
times the weight of its body ;° Denacia nymphea,* forty-two times
its own weight.

From thiz it follows that if the horse possessed the same
strength as this last insect, or if the inscct were the size of g ]lﬂrsef
they would either of them be able to draw 155,250 Ihs, MJ
Plateau has ascertained the pushing power in insects, by ittt ;
them into a pasteboard tube, the ifiterior of which was made roy hg
and in which was fixed a glass plate, which allowed the ]igh;
to penetrate info the prison. The animal, if excited, stry ffiﬂ
with all its strength against the transparent plate, which, on ig;jn
pushed forward, turned a lever adapted to a miniature dynamo
meter, which indicated the amount of effort exercised, \ %

The results thus obtained prove that the pushing power like
the power of traction, is greater in inverse proportion tc: i
size and weight of the animal. A few figures will better oy l: i
this curious law. In Orycles nasicornis, the proportion mlf:;:i
pushing power to the weight of the insect is only three ¢, tw.u:
in Geotrupes stercorarius, it is sitteen to two; and in Opgj onke ;
nuchicornis, seventy-nine to six.’ b

Experiments have been made on the lifting power of T g
by fastening a ball of soft wax to a thread attached ¢, the ]1';: o
legs. The proportion of the weight lifted has been foupg e e
to that of the body. That is to say, that the insect Wwhen ﬂq'unl
can lift its own weight. This is proved by the followip ﬁalym
tions :—In the'Neuroptera the proportion is 1 in the ng cula-
(Libellula vulgata), T in Lestes sponsa. In the ordep Hgﬂn-ﬂ:rr
uptera, it is 78 in the bee, and 63 in Bombuys -ﬁc‘f‘?‘&a{.?men'
humble bee. In the Diptera itis 8 in Calliphora ¢ Ua’ﬂi'wn‘? 8, the
in the Syrphus corolle, and 177 in the house-fly, @1 1-84

These resulis show that insects have only sufficion
sustain their own weight when flying, as i]:l:a ahode U&lllm-.'ef' to
exhibit the maximum of which they are capable, ang g thf-lﬂ.&t-lﬂnﬁ
this strength would only compensate for the fabie (5 utrlrmﬁt
by the action of flight. DCeagionad

At the same time it is to be observed thyt tha
among others the house-fly, can sustain theip flight 14

* A heetle —En. + The :!J'g[-q_[.ﬂ:l___

Dipters, and
nger than the
Ly,
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Hymenoptera and Neutoptera, although one would not think so
from their appearance. In conclusion, if an insect’s power of fly-

% ing is not considerable, its power of traction and propulsion are

" immense, compared with the vertebrate animals, and in the same
group of insects, those that are.the smallest and lightest are
the strongest. The proportion between the muscular strength of
insects and the dimensions of their bodies, would not appear
to be on account of their niuscles being more numerous
than those of vertebrate animals, but on account of greater intrinsic
energy and muscular activity. The articulations of insects may
be considered as solid cases which envelop the muscles, and

_the thickness of these cases appears to decrease in o singular
manner according to the size of the ereature. The relative
bulk of the muscles being less in the smaller species than in the
larger, it is necessary to explain the superior relative strength of
the former by supposing them to possess a greater amount of vital
cnergy. .

‘These astonishing phenomena will perhaps be better under-
stood if we consider the obstacles which insects have to overcome
to ‘satisfy their wants, to seek their food, to defend themselves
against their enemies, &e.

To meet these requirements they are marvellously constructed
for both labour and warfare, and their strength is superior to that
displayed by all other animals. It is also much greater than that of
the machines we construct to replace manual labour. They repre-
sent strength itsel®, God's workmen are infinitely more powerful
than those invented by the genius of man, which we call machines.

We think it necessary, in closing this chapter, to give'a sort ol
general outline of the great class of animals which we are about to

_study. If we wished to characterise insects by their exterior
aspect, we might consider them as articulate animals, whose
bodies, covered with tough and membraneous integuments, are
divided into three distinct parts: the head, provided with two
antenna, and eyes and mouth of very variable form; a trunk or
thorax, composed of three segments, which has underneath it
always six articulated limbs, and often above it two or four wings;
and an abdomen, composed of nine segments, although some
may not appear to exist at first sight.
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If, in addition to these characteristics, one considers that these
animals are not provided with interior skeletons—that their
nervous system 1s formed of a double cord, swelling at intervals,

and placed along the underside of the body, with the exception of'

the first swellings or ganglions which are under the head—that they
are not provided with a complete circulating system—that they
breathe by particular organs termed trachem, extending parallel
to each other along each side & the body, and communicating
with the exterior air by lateral openings termed spiracles—that
their sexes are distinct—that they are reproduced from eggs—and,
in conclusion, that the different parts we have mentioned are not

complete until the creature has passed through many successive .

changes, called metamorphoses, a general idea may be formed of
what is meant in zoology by the word “ insect.”

Insects, whose general organisation we have briefly traced, have
been classed by naturalists as follows :—

. Arrena (Fleas and Lice).

. Drereea (Gnats, Flies, ete.).

, Hemorrena (Bugs, eto..

. Lepmorrens (Butterflies and Moths).

. OwruorTena (Grasshoppers, Crickets, vte).

. Hyvsmuworrena (Bees, Wasps, ete.).

. Neunorrera {Libellula, or Dragon-fly; Ephemers, or May-fly;

Phryganea, or Alder-fly). h J

B, *ErnErsreTERA, an anomalous order, the speeies composing which ars
parasitionl on various Hymenopters.

9, CormorTera {Cockchafers and Bootles).

=1 S o aa B e

We shall commence the history of the various orders, by
examining the Aptera.

# By some unacconntable oversight, this Ovder is omitted in the French Edition
Paris, 1867 —En.

2
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Insticrs of this order are without wings, snd the name is
derived from two Greek words, a, privative, and 'rrr!,::ﬂ:;u, wing,
indicating the negative character which costitutes this order.®
It consists of Fleas and Lice. The Flea (Pulex), of which
De Geer formod a separate group, and called Suctoris, includes
several species. ¢

"The common flea (Pulex irritans, Fig. 17) has a body of oval
form, somewhat flattened, covered with a
rather hard horny skin of a brilliant chestnuf
brown colour. It is the breaking of this hard
skin which produces the little crack which
is heard when, after a successful hunt, one has A
the happiness to crush one of these parasites  pig 11 ¥ (P
between one’s nails. LA

Tts head, small’in proportion to the body, is compressed, and
carries two small antennwse, of ecylindrical form, compoked of
four joints, which the animal shakes continually when in motion,
but which it lowers and rests in front of its head when in o
state of repose. The eyes are simple, large, and round. The
beak is composed of an exterior jointed sheath, having inside
it a tube, and carrying underneath two long sharp laneets, with
cutting and saw-like edges. It is with this instrument that the

# It i3 probable that ona day the order Aptern will be superseded. The
absence of wings is not really a charnctor of great value. De Blainyille, Mellard,
Pouchet, Viin Beneden, and Gervais, Biave made sovernl attempls in thit dircetion.
The fleas have been placed among the Dipters, and the lice among Hemipiern in
the ¥ Traitl de Zoologie Médicala of theas two last authors,
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“flea pierces the skin, irritates it, and causes the blood on which
it lives to flow. '

This bite, as every one knows, is easily recognised by the pre-
sence of small darkish red spots, surrounded by a cirele of a paler |

. colour. The gquantity of blood, absorbed by this little creature is
enormous when compared with its size.

The body of the flea is divided into thirteen segments, of which
one forms the head; three the‘thorax, which is short; and the
remainder the abdomen. ' .

The limbs are long, strong, and spiny. The tarsus, or foot, has five
Joints, and terminates in hooks turned in opposite directions. The
two anterior limbs are separated from the others, and are inserted
nearly under the head ; the posterior ones are particularly large
and strong. .

The jumps which fleas are able to make are veally gigantic, and |
the strength of these little animals quite herculean when compared ¢
with the size of their bodies. The reader may be inclined to smile
at the assertion that the flea possesses herculean strength; but
let him wait a little, and he will find that it is no exaggeration,

To give some idea of the strength, the docility, and the good-
will of the fleas, some wonderful little things have been made,
which have served at the same time to show the astonishing skil]
of certrin workmen,

In his “ Histoire abrigée des Insectes,” published in the seventh
year of the French Republie, Geoffroy relates that a certain Mark,
an Englishmen, had succeeded, by dint of patience and art, in
making a gold chain the length of a finger, with a padlock
and a Yy to fasten it, not exceeding a single grain in weight, A
flea attached to the chain pulled it easily. The same learned
writer relates a still more surprising fact. An English work-
man constructed a carringe and six horses of ivury. Tha:
coachman was on the box with a dog between his legs, there were
also a postillion, four persons in the carriage, and two servants
behind, and the whole of this was drawn by one flea.

In his “ Histoire Naturelle des Insectes Aptéres,” Baron Walck-
enaer relates the following marvellous instance of industry,
patience, and dexterity :—

“] think it is about fifteen years ago, that the whole pepulation of
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Fariz could see the fullowing wonders cxhibit{i'd on the Place de
la Bourse, for sixty centimes. They were the learned fleas. T
have seen and examined them with entomological eyes, assisted
by a glass,

“Thirty fleas went through military exercises, and stood upon
their hind legs, armed with pikes, formed of very small splinters
of wood.

“Two fleas were harnessed te and drew a golden carriage with
dour wheels and a postillion. A third flea was seated on the coach-
box, and held a splinter of wood for a whip. Two other fleas drew
a cannon on ifs carriage. This little trinket was admirably
finished ; not a serew or & nut was wanting. . These and other
wonders were performed on polished glass. The flea-horses were
fastened by a gold chain attached to the thighs of their hind
legs, which I was told was never taken off. They had lived
thus for two years and a half, not one having died during
the period. To be fed, they were placed on a man's arm,
which they sucked. When they were unwilling to draw the
cannon or the carriage, the man took a burning coal, and on it
being moved sbout ndar them, they were at once roused, and
recommenced the performances.”

The learned fleas were the admiration and amazement of Paris,
Lyons, and the chief provincial towns of France, in 1825.

But how, one will ask, was it possible in a large public room to
see this wonderful sight 7 And it is necessary that this should he
explained. The spectators were seated in front of a rurtain, pro-
vided with magnifying glasses, through which they looked as they
would at a diorama, at landscapes or buildings. e el

But let us return to the natural history of our insect. The
female flea lays from eight to twelve eggs, which are of oval shape,
smooth, viscous, and white.

Contrary to what one might think, d priori, the flea does not
fix its eggs to the skin of its vietims. She lets them drop on the
ground, between the boards of floors, or old furniture, and among
dirty linen and rubbish.

M. Defrance has remarked that there are always found mixed
with the eggs a cerfain number of.grains of a brilliant H"—f““
colour, which are simply dried blood. This is a provision which
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the foreseeing mother has pr epurul at our expense to nourish her
young offspring.
In four or five days in summer, and in eleven days in winter,

one may see coming out of these eggs small, elongated larve, of

gylindrieal form, covered -with hair, and divided into three
parts, the last provided with two small hooks. The head
is scaly above, has two small antennm, and is without eyes.
These larve are without limbs, but they can twist about, roll

themselves over and over, and even advance pretty fust by raising.

their heads. Though at first white, they become afterwards of
a reddish colour.

About a fortnight after they are hatched they cease fo eaf,
and are immovable, as if' about to die. They then commence to
make a small, whitish, silky cocoon, in which they are trans-
formed into pupee. In another fortnight these pupa become perfect
insects.

A most remarkable trait, and unigue amongst inséets, has been
observed in the flea. The mother disgorges into the mouths of
the larvee the blood with which she is filled.

The flea is most abundant in Furope and the north of Africa.
(lertain circumstances particularly fayour its multiplication ; being
~ most abundant in dirt}r houses, in barracks, and in camps, in
deserted huildings, in ruins, and in phcl:s frequented by people of
uncleanly habits.

Other kinds of fleas live on animals, as, for example, the cat
fiea, the dog flea, and those of the pigeon and popltry,

Weshall say a few words about a peculiar species which ahounds
in_all the hot parts of America, but prineipally in the Brazils and
the neighbouring countries. This formidable species is the Chigo
(Pulex penetrans).

The chigo, called also the tick, is smaller than the common
flea. It is flat, brown, with a white spot on the back, and is armed
with a strong, pointed, stiff beak, provided with three lancets.
It is with this instrument that the female attncks man with the
intention of lodging in his skin and bringing forth her young there.

The chigo attacks chiefly the feet. It slips in between the
flesh and the nails, or gets upder the skin of the heel, Notwith-
standing the length of the animal’s beak, intm&ucjug itself

'q"
\
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beneath the skin does not at first cause any pain. DBut aftera
few days one is made aware of iis presence by an itching, which,
though at first slight, gradually increases, and ends by becoming

unbearable,

o

The chigo, when under the skin, betrays itself by a bump
outside. Tts hurly has now become as large as a pea, in the
attacked gkin large brown bag containing matter is formed. In
this bag are collected the eggs; which issue from an orifice in
the posterior extremity, and are not hatched in the wound itself, as
was long thought to be the case.

The chigoes are an object of terror to the Brazilian negroes.
These formidable parasites sometimes attack the whole of the
foot, which they devour, and thus bring on mortification; many
negroes losing the bones of some of their toes by the ravages
of these dangerous erentures. To guard against their attacks,
they wear thick shoes, and examine their feet carefully every
day. The plan usuglly followed in the Brazils to prevent the
chigogs from injuring the feet, is to employ children, whe, by
their sharpness of sight, can easily perceive the red spot on the
skin, where the chigo has entered. These children are in the
habit of extracting the insect from the wound by means of a
needle. But this is not without risk; as, if any portion of the
insect remains in the wound, a dangerous inflammation may ensue,
For this reason, operators who are renowned for their skill are
much sought after, flattered, and rewarded by the poor negroes
of the plantations. - B

The Head Louse ( Pedicwlus capitis, Fig. 18) is an insect with
a flat body, slightly transparent, and of greyish colour,"Spotied
with black on the spiracles, soft in the middle, and rather hard
at the sides. The head, which is oval, is furnished with two
thread-like antenns, composed of five joints, which are constantly
in motion while the creature is walking ; it is also furnished with
two simple, round, black eyes ; and, lastly, with a mouth. In the
front of the head is a short, conical, fleshy nipple. This nipple
contains a sucker or rostrum, which the animal can put out when
it likes, and which, when extended, represents a tubular body,
terminating in six little pointed hooks, bent back, and serving
to retain the instrument in the skin. This organ is surmounted

1¥
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the foresecing mother has prepared at our oxpense to nourish her
young offspring.

In four or five days in summer, and in eleven days in winter,
one may see coming out of these eggs small, elongated larvee, of
cylindrical form, covered -with hair, and divided into three
parts, the last provided with two small hooks. The head
is scaly above, has two small antennwm, and is without eyes.
These larvee are without limbs, but they can twist about, roll
themselves over and over, and even advance pretty fust by raising.
their heads. Though at first white, they become afterwards of
a reddish colour.

About a fortnight after they are hatched they cease to eat,
and are immovable, as if about to die. They then commence to
make a small, whitish, silky cocoon, in which they are trans-
formed into pupm. In another fortnight these pupme become perfect
mnsects.

A most remarkable trait, and unique amongst insects, has been
observed in the flea. The mother disgorges into the mouths of
the larvee the blood with which she is filled.

The flea is most abundant in Europe and the north of Africa,
Certain circumstances particularly favour its multiplication ; being
" most abundant in dirty houses, in barracks, and in camps, in
deserted buildings, in ruins, and in places frequented by people of
uncleanly habits. :

Other kinds of fleas live on animals, as, for example, the cat
fien, the dog flea, and those of the pigeon and popltry.

Weshall say a few words about a peculiar species which abounds
in,all the hot parts of America, but principally in the Brazils and
the neighbouring countries. This formidable species is the Chigo
;:I—";;f;_ﬂ.t' ‘uém-.frans}.

The chigo, called also the tick, is smaller than the common
flea. It is flat, brown, with a white spot on the back, and is armed
with a strong, pointed, stiff beak, provided with three lancets,
It is with this instrument that the female attacks man with the
sntention of lodging in his skin and bringing forth her young there.

The chigo attacks chicfly the feet. It slips in between the
flesh and the nails, or gets upder the gkin of the heel. Notwith-

standing the length of .the animal’s beal, inerlu-::Eng itself
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beneath the skin does not at first cause any pain. But after a
few days one is made aware of its presence by an itching, which,
though at first slight, gradually increases, and ends by becoming

unbearable,

oo,

The chigo, when under the skin, betrays itself by a bump
outside. Its body has now become as large as a pea, in the
attacked skin a large brown bag containing matter is formed. In
-this bag are collected the eggs; which issue from an orifice in
the posterior extremity, and ave not hatched in the wound itself, as
was long thought to be the case.

The chigoes are an object of terror to the Brazilian negroes.
These formidable parasites sometimes attack the whole of the
toot, which ﬂlﬂ}' devour, and thus bring on mortification; many
negroes losing the hones of some of their toes by the ravages
of these dangerous creatures. To guard against their attacks,
they wear thick shoes, and examine their feet carefully every
day. The plan usuglly followed in the Brazils to prevent the
chigops from injuring the feet, is to employ children, who, by
their sharpness of sight, can easily perceive the red spot on the
ekin, where the chigo has entered. These children are in the
habit of extracting the insect from the wound by means of a
needle. But this is not without risk; as, if' any portion of the
insect remains in the wound, a dangerous inflammation may ensue,
For this reason, operators who are renowned for their skill are
much sought after, flattered, and rewarded by the poor negroes
of the plantations. . R

The Head Louse (Pediculus capitis, Fig. 18) is an insect with
a flat body, slightly transparent, and of greyish colour,"%potied
with black on the spiracles, soft in the middle, and rather hard
at the sides. The head, which is oval, is furnished with two
thread-like antenna, composed of five joints, which are constantly
in motion while the creature is walking ; it is also furnished with
two simple, round, black eyes; and, lastly, with a mouth. In the
front of the head is u short, conical, fleshy nipple. This nipple
contains a sucker or rostrum, which the animal can put out when
it likes, and which, when extended, represents a tubular body,
terminating in six little pointed hooks, bent back, and serving
to retain the instrament in the skin. This organ is surmounted

n
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by four fine hairs, fixed to one another, and seated in its interior.
It is by means of this complicated apparatus that the louse [ﬂ'it‘ks
and sucks the skin of the head. The thorax is nearly
square, and divided into three parts by deep incisions.
The abdomen, strongly lobed at the sides, is composed
of eizht rings, and is provided with sixteen spiracles.
The limbs are in two parts, consisting of a thigh ; and a
shank and tarsus in @ single joint, and are very thick.

ﬁ'ﬁ;ﬂ:ﬁfﬂ'{;ﬁ A strong nail, which folds buck on an indented Pl‘ﬂjﬂlﬂ-
tis) magnified. tiom, thus forming a pineer, terminates the tarsus. It
is with this pincer that the louse fastens itself to the hair.

Lice are oviparous, Their eggs, which remain sticking to the
hair, are long and white, and are commonly called “nits” The
young are hatched in the course of five or six days; and in
eighteen days are able to reproduce their kind. Leuwenhoek
caleulated that in two months two female lice could produce ten
thousand ! Other naturalists have asserted.that the second gene-
ration of a single individual can amount to two thousand fixe
hundred, and the third, to a hundred and twenty-five thousand!
Happily for the victims of these disgusting parasites, their repro-
duction is not generally to this prodigious extent.

Many means are employed to kill lice. Lotions of the smaller
centaury or of stavesacre, and pomatuin mixed with mercurial
ointment, are very efficacious. But the surest and easiest remedy
is to put plenty of oil on the head. The oil kills the lice by
obstructing their trachem, and thus stopping respiration,

There are other kinds of lice, but we will only mention
sthie ldtse which infests begpars and people of unclean habits,
Pediculus  Mmanus  corporis, producing the complaint ealled
phthiriasiz, In the victims of this disease these parasites increase

s I“,wi'th fearful rapidity. This dreadful disorder is often mentioned

by the ancients. King Antiochus, the philosopher PI!ETHL}'I:IE& of !‘
Seyros, the contemporary and friend of Thales, the dictator Sylla, '
Agrippa, and Valerins Maximus are said to have been attpcleed
by phthiriasis, and even to have died of it. Amatus Lusitanus, o
Portugueso doctor of the sixteenth century, relutes that lice inereased
so quickly and to such an extent on a rich nobleman attacked with
11h1h[1'{1|rsfﬁ, that the whole duty of two of his servants sonsiated
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I earrying away, and throwing into the sea, whole basketfuls of
the vermin which were continually escaping from the person of
their noble master,

Little is known at the present day of the details of this
complaint; though it is observed frequently enough in sume parts
of the south of Europe, where the dirty and miserable inhabitants
are 4 prey to poverty and uncleanliness,—two misfortunes which
often go together. In Gallicia,-in Poland, in the Asturias, and
n Spain, we may find many vietims of phthiriasis. Py L

Lice inerease with such rapidity on persons thus attacked, that
it is common to attribute their appearance to spontanecus genera-
tion alone. But the prodigious suddenness of reproduction in
these insects sufficiently explains their increase.

LR R



II.
DIPTERA.

A1y suctorial insects which in the perfect state possess only two
membraneous wings, are called Diptera, from two Greek words
— &f¢, two, and wrepér, wing. =

The Diptera were known and scientifically described at a "“-“S{; -
early date.  They are found often mentioned by Aristotle in his
History of Animals; and he applied the term to the same insects
as now constitute the order.

The absence of the second wings, common to other insects,
which are in this case replaced by two appendages, which have
received the name of balancers,* because they serve to regulate the
actiomof flight, constitutes the chief characteristic of the Diptera.
Let us, however, give a glance at their other organs, which have
more or less affinity with those which exist in other classes of
insects, prescrving, nevertheless, their own especial charncteristics.

The mouth, for instance—suited for suetion only—is in the

form® of a trunk, and is composed of a sheath, a sucker, and two

palpi. The antenne are generally composed of only three joints.
The eyes—usually two in number—are very large, and sometimes
take up nearly the whole of the head. They are both simple and
compound. The wings are membraneous, delicate, and i’eined; P{
the limbs long and slight. In giving the history of the prineipal
types of Diptera, we shall more fully explain the formation of
these organs.

The Diptera, by their rapid flight, enliven both the earth and
the air. The different species abound in every elimate, and in

* Sometimes called halteree, —En.
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E;'“rl'"' situation ; some ihabiting woods, plains, fields, or banks
Dh rivers ; others preferring our houses. They each take their
stare of vegetation, preferring either the flowers, the leaves,

, Or the stems of the trees of our woods, our gardens, or our planta-

tions. Their food varies very much; and the formation of the
sucker is regulated by it. Some imbibe blood, others live on the
secretions of animals.  Their chief nourishment, however, consists
of the juices of flowers, on whose brilliant corollas the Diptera
abound, either plundering from every species indiscriminately,
or attaching themselves to some particular kind. They dis-
play the most wonderful instinet in their maternal care, and
Eml"lﬂ? the most wvaried and ingenious lJl'eGautans to preserve
t]'luil" plﬁgen}-_

The Diptera, besides their variety and the number of their

~#\8Pecies, are remarkable on account of their profusion. The myriads

-

“of flies which rise from our meadows, which fly in crowds around

our plants, and around every organised substance from which
life has departed, some of which even infest living animals, are
Diptera.

The profusion with which they are distributed over the face
of the globe, causes them to fulfil two important duties in the
economy of nature. On the one hand, they furnish to insecti-
vorous hirds an inexhaustible supply of food; on the othey, they

. contribute to the removal of all decaying animal and vegetable sub-

stances, and thus serve to purify the air which we breathe. Their
fecundity, the rapidity with which one generation succeeds
another, and their great voracity, added to the extrgordinary quick-
ness of their reproduction, are such that Linnmus tells us that
three flies with the generations which spring from them could eat
up a dead horse as quickly as a lion could. '

These Diptera, which are worthy of =0 much attention, and de-
serve so much study with regard to the part they play in the general
economy of nature, are an object of fear and repulsion when one
considers their relations to us and other animals. Gnats and
mosquitoes suck our blood ; the gad-fly and the asilus attack our
cattle. The order Diptera is composed of a great number of
families, and these families are again divided into tribes, which
themselves comprise several genera. We shall only speak of
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those genera of Diptera which are compbsed of insects on some
account remarkable. '

M. Macquart, the learned auther of “ L'Histoire Naturelle des
Diipteres,” ® divides this great class of insects mto two prﬂlEiPﬂl‘{
groups. In one of these groups, the antenna are formed of at least Re
six joints, and the palpi of four or five : these are called Nemocera.
In the other, the antennm consist only of three joints, and the
palpi of one or two : these are the Brachyeera.

The Nemocera may generally be distinguished from the other
Diptera, independently of the difference in the antenng and palpi,
by the slenderness of the body, the smallness of the head, the
shape of the thorax, and the length of the feet and wings. The
result of this organisation is a graceful, light, and aerial form.

NEMOCERA. Jl

Abounding everywhere, the Nemocera lige, some on the blood
of man and animals, some on small insccts, and others on the
juices of fragrant flowers.

In all ¢11m1tes, in every latitude, in the fields and woods, even
in our dwellings, they may be seen fluttering and plundering.
The Nemocera are divided into two families, that of the Culicidwe,
of which the gnat (Culex), which has a long, thin trunk, and
a sucker provided with six® bristles, is a member ; and that of the
Tipuelide, which have a short, thick trunk, and a sucker having two
bristles. -

We will begin our examination with the Gnat {Gﬁﬂﬁr}a?pwns}
af whizh Rénumur in his “ Memoires pour servir i 1'Histoire
des Insectes,” has given such n curious and complete history.
“The gnat is our declared enemy,” says Réaumur, in the introdue-
tion to his memoir, *“and o very troublesome enemy it is. How-
ever, it 18 well to make its acquaintunce, for if we pay a lhttle ¥
attention we shall be forced to admire it, and even to admire the
instrument with which it wounds us.  Besides whieh, through-
out the whole eourse of its life it offers most imteresting matter of
investigation to those who are curious to know the wonders of
nature. During a period in its life the observer, forgetting that

® fifuites 4 Buffon," 2 vola, in Svo,
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it will at some time annoy him, feels the greatest interest in its
life-hstory.”
As this is the case, let us explain the history of these insects,
' which excite so much interest. The illustrious naturalist we have
“ just mentioned will be our guide.

Fige. 19 and 20.—The Gaat [ Ciles pipiens.

The body of the gnat is long and eylindrical.  When in a state
of repose one of its wings is erossed over the other. LThEF present a
charming appearance when seen through a microscope, their
nervures, as well as their edges, being completely covered with

Fig. 31 —Antenan of Guat, mognified. Fig, 2. —Head of Gnat, magmified.

E?alﬂsx shaped like oblong plates and finely striated longitudinally.
These seales are also found on all the segments of the body.

The antennm of the gnat, particularly those of the male, have
a fine feathery appearance (Fig. 21).

Their eyes, covered with network, are so large that they cover
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nearly the whole of the head. Some have eyes of a brilliant
green colour, but looked at -in certain lights they appear red.
Fig. 22 shows the head of the gnat with its two eyes, its antennie,
and trunlc.

The instrument which the gnat employs for puncturing the
gkin, and which is called the trunk (Fig. 23), is well worthy of
our attention. That which is generally seen is only the case of
those instruments which are intended to pierce our skin and suck
& our blood, and in which they
1 are held, as lancets and other

instruments are held in a sur-

geon's case. The case (Fig, 24)
s eylindrical, cu_vm'ed with

scales, and terminates in a

small knob. Split from end

to end that it may open, it

' contains @ perfect bundle of

stings. Réaumur tried to ob-

serve, by allowing himself to

T be stung by gnats, what took

Trunm'hﬁu'}rgj;nmmt. PIHGE df:in:;; the attack. He

forgot, in watching the operations of the insect, t]:_le slight pain

caused by the wound, soliciting it as a favour, his only regret
being not to obtain it when he wished. it

Réaumur observed that the compound sting, which is about a
line in length, enters the skin to the depth of about three-guarters
of a lire, and that during that time the ease bends into a

bow, uriil the two ends meet.  He noticed besides, that the trunk -

case of certain gnats was even more complicated than that which
we have described. But we will not dwell any longer on this
point.

Let us now try to give an idea of the construction and com-
position of this sting, which after piercing the skin draws our
blood.

According to Réaumur, the sting of the gnat is composed of
fiveparts. He acknowledges, however, that it is very difficult to
be certain of the exact number of these parts, on account of the way
in which they are united, and of their form. At the present day we

{
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know that there are six. Reéaumur, as also Leuwenhoelk, thought
he saw two in the form of a sword biade with three edges. These
have the points reversed, and are serrated on the convex side of
the bend (Fig. 25). To form an idea of the shape of the other
points, the reader should look at Figs. 26 and 27. He will then
see that the gnat's sting is a sword in miniature.

The prick made by so fine a point as that of the sting of the
gnat, ought not to cause any ‘pain. “ The point of the finest
needle,” says Réaumur, ‘“compared to
the sting of the gnat, is the same as the
point of a sword compared to that of the
needle.” How is-it then that so small
a wound does not heal at once ? How
is it that small bumps arise on the part
that is stung P The fact is, that it is not
01:!.1}"11 wound, but it has been imbued with _
an irritating hquld n Figa. 25, 29, 77,

This liquid may be seen to exude, under ol S
different circumstances, from the trunk of the gnat, like a drop of
very clear water.

Réaumur sometimes saw this liquid even in the trunk itself.
“There is nothing better,” he observes, * to prevent the bad
effects of gnat bites than at once to dilute the liguid they
have left in the wound with water. However small thizs wound
may be, it will not be difficult for water to be introduced. By
rubbing, it will be at once enlarged, and there is nothing to do

but to wash it. I have sgmetimes found this remedy- answer
Very w ell,” =l

The gnat is not alw aye in the form of a winged insect, greed}
for our blood. * There is a period during which they leave us in
repose. This is the larva period. 1t is in water, and in stagnant
- water in particular, that the larva of the insect which cccupies
our attention is to be found. It resembles a worm, and may be
found in ponds from the month of May until the commencement
of winter,

If we desire to follow the larva of the gnat from the
beginning, we have only to keep a bucket of water in the open
air. After a few days this water will be observed to be full
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of the larve of the gnat (Fig. 28). They are very small, and
come to the surface of the water to breathe; for which purpose
they extend the opening of a pipe, A, which is attached to the
last segment of the body, a little above the snrface, They
are, consequently, obliged to hold their heads down. By the
side of the breathing-tube is another tube, 3, shorter and thicker
than the former, nearly perpendicular to the body, its orifice
being the exterior termination of the digestive-tube. At the
anus it is fringed with long hairs, having the appearance, when
in the water, of a funnel. At f}, end of
the same tube, and inside the haiy funnel, are
four thin, oval, transparent, sealy ]Jlades, Kot
ing the appearance of fins. They ape Placed
in pairs, of which one emanates from the y ht
side, the other from the left, 8
These four blades or fins have the power
of separating from each other. Faol E‘Eglru?m:t
of the abdomen has on both sides A tuft of.
hair, and the thorax has three, 2

The heaq ;
vound and flat, and iz provideq wit}fai:s
0

simple brown eyes. _'Rmmd the monty five
several wattles, furnished with hair, of i .
two of crescent-like form are ), et Q;L
Fig.38—Laaofthe  gpicuous, . These tufts move wit), great qu; E'
ness, causing small currents of liquid tq ﬂﬁ E
into the mouth,-by means of which the necessary food, S D:a.r
insects and particles of ngELﬂlﬂE and Eﬂrl‘h:‘r‘ matter, i b COpic:
tothe leava: : Tought
They change their skin many times during theiy contin
in this state. This latter fact has heeg remarked b'“ﬂm:u
Allou, a learned Carthusian, * whose pleasure,” s Rér Dom
“consisted in admiring the works of the Aly; ghty w}taumur,
occupied in singing his praises.” We thinlk i ‘il';.']tll ]::.Gn. ot
resting to repeat the few lines which flecompany 4, j m-t 15
made by Réaumur of this worthy Carthusian, They | ® mentig,
to be well worth reading even at the present day, < APpear tg e
#[f the pious monks who compose so many gop

like Dom Allou, the love of observing inseet,

\ h::tlesﬂ Possesgeq,
Wi Tghy hu]m
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that the most essentidl facts in the history of those little creatures
would soon be made known to us. “What enjoyment more worthy
of the calling they have chosen could these pious men pursue than
that which would place before their eyes the marvellous creations
of an Almighty Power? Even their leisure would then ineline
them fo adore that Power, and would fornish them the means to
make others do so who are o{*cuEmd by too serious or too frivolous
employments.” 2

After having changed its skin three times in a fortnight er
three weeks, the larva of the gnat throws off its covering for a
fourth time; but it is no longer in that state. Tt iz changed
both in shape and condition. Instead of being oblong, its hodv
is shortened, rounded, and bent in such o way that the tail is
applied .to G rmdaibieath part of the head. This is the case
when the animal iz in repose; but it is able to move and swim, and
then, by h{&pding its body and straightening it again, propels
itself through the water.

In this new condition, that is to say, in the pupa state
(Fig. 29), it does not eat. It no longer possesses digestive
organs, but it is necessary, even more than before its
metamorphesis, that it should breathe atmospheric air.
Besides, the organs of respirutinn are greatly changed.
During the time the insect was in the larva state, it was
through the long tube fixed to the posterior part that it
received or expelled the air; butin casting its skin it
loses the tube, fwo appendages resembling an ass’z ears
being for the pupa what the tube was for the larva, the
openings of these ears being held above the surface of the
water.  From this pupa the perfect insect will emerge ; gt
it 15 dﬂvelupcd little by little, and the pnnmpnl members e Gnat.
may be dlﬂlmgmshed under the transparent membraneous skin
which envelops it

When the insect is about to change from the pupa state, it lies
on the surface of the water, straightening the hind part of its
body, and extending itself on the surface of the w ater, above which
the ilmm}.. 18 raised. Before it has been a moment in this P‘-'Sm':'n
its skin splits between the two breathing trumpets, the split in-
creasing very rapidly in length and breadth,
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M
“TIt leaves,” says Réaumur, “a portion of the thorax of the

-gnat, easily to be recognised by"the freshness of its colour, which

is green, and different from the skin in which it was before
enveloped, uncovered.

“ Az soon as the slit is enlarged—and to do so sufficiently is
the work of a moment—the fore part of the perfect insect is not
long in showing itself; and smn‘uftcrwmﬂs the head appears,
rising above the edges of the opefing. But this moment, and
those which follow, until the gnat has eufh’&l}' left its mvering,
are most critical, and when it is exposed to fearful danger. This
insect, which lately lived in the water, is suddenly in a position
in which it has nothing fo fenr sg much as water. If it were
upset on the water, and the water were to touch its thorax or body,
it would .be fatal. This is the way in which it acts in this eritical
position. As soon as it has got out its head and thorax it lifts
them as high as it is able above the opening through which they
had emerged, and then draws the posterior part of its body
f—h.t‘ungh the same opening; or rather, that part pushes itself for-
ward by contracting a little and then lengthening again, the
roughness of the covering from which it desires to extricate itself
SErving as an assistance.

“A larger portion of the gnat is thus uncovered, and at the
same time %he head is advanced farther towards the anterior end
of the covering; but as it advances in this direction, it rises
more and more, the anterior and posterior ends of the sheath thus
beq;:crm.ing quite elnpty. The sheath then becomesea sort of boat,
into which the water does not enter; and it would be fatal
iT i* did™ The water could not find a passage to the farther
end, and thy edges of, the anterior end could not be submerged
until the other was considerably sunk. The gnat itself is the

_mast of its little boat. Large boats, which pass under bridges,

have masts which can be lowered ; as soon as the boat has passed
the bridge, the mast is hoisted up by degrees, until it is perpen-
dicular. The gnat rises thus until it becomes the mast of its own
little boat, and a vertical mast also. It is difficult to imagine how
it is able to put itself in such a ail:tgulur, though for it necessary,
position, and also how it ean keep it. The fore part of the hoat is
much more loaded than the other, but it is also much broader.
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Any one who observes how deep the fore part'of the boat is, and
how near the edges of its sides ere to the water, forgets for the

o -,f / i

."I -
Al
b

Fig. H,—Gnats emenzing,

time being that the gnut is an insect that he would willingly
destroy at other times. One feels uneasy for its fate; and the
more 50 if the wind happens fo rise, particularly if it disturbs the
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surface of the water. Dut one sees with pleisure that there is air
anongh to carry the gnat along quickly ; it is carried from side to
side ; it makes different voyages in the bucket in which it is borne.
Though it is m\l}r a sort of boat, or rather mast, becanse its wings
and legs are fixed close to its body, it is perhaps, in proportion to
the size of its boat, a larger sail than one would dare to put on a
reul vessel ; one cannot help fearing that the little boat will capsize.
®= % % As soon as the boat is capsized, as soon as the gnat ia
laid on the surface of the water, there is no chance left for it
I have sometimes seen the water covered with gnats which haq
perished thus as soon as they were born. It is, however, still
more c:ctmﬂrdiuul'y*thu.t the gnat 18 able to finish 1itg operations,
Happily they z;u not lust long; all dangers may be passed over in
g minute.

“The gnat, after raising itself perpendicularly, draws its two
front legs from the sheath, and brings them forward. Tt then
draws out the two next. If now no luuger; tries to mainfain
its uneasy position, hut leans towards the water; gpets near it, and.,
places its feet upon it; the water is sufficiently firm and solig
support for them, and iz abla to bear thct_u, although burdeneq
with the insect’s body. As soon as the insect is thus on the
water it is in safety ; its wings are unfolded and dried, whicl is
domie soongr than it takes to tell it; at length the gnat is iy o
position to use them, and it is soon seen to Hy away, particalarly
if one tries to cateh it."

*One more werd about the gnat, whose life is full of such
interegting details. :

- The resder will perhaps not feel much pleasure in learning that

the fecundity of these insects is extraordinary. Many BenéTations
i gmo il & ehigle '}rnﬂl'. exch peneration requiring only three
weoks or o month to arrive at a condition to hl‘i.!lg forth a new
generation. Thus, the number of onats
which comes into existence in the
course of a year is something faurfy]
Only a few days after {he {Eﬂlpm ir;
a bucket are transformed {pp, gnats
eges which lLave been left h;,r t]slm females may be ohsepye d Huuting,-
on the surface of the water in little clusters,

Fi. 51, —Egs of the Grot, mognified:
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Many species of gnat, known as mosquitoes, are 1o be found in
America.  All travellers speak of the sufferings endured by a
stranger in that country, from the bites of these ingects. Cne can
only preserve oneself from these cruel enemies during sleep 1Y
hanging gauze, called a mosguito curtain, round the bed. Mos-
quito curtains are not only necessary in America, During the
hot season, in Spain, throughout the whole of Ttaly, and a part of
the south of France, it is u@cers'u,ry to hang these curtains round
the bed, if one wishes to obtain any sleep : it iz also a necessary
precaution not to have a light in one’s bedchamber, as the sight
of it at onee attracts these dangerous companions, whose buzzing
and stinging prevent any possibility of repose during the whale
night. Buch is our advice tuppeapla who travel in the above-
mentioned countries. )

The Tipulide have a narrow, elongated abdomen, and long
and slight limbs. The hiead is round, and the eyes, which are
compound, are, especially in the males, very large. The wings,
which are long and narrow, are sometimes held wide apart,
sometimes horizontally, and sometimes bent soas to form, as it
were, avoof. The balancers are naked and elongated ; the abdomen
long, cylindrical, and often terminating in a club in the male, and
in a point in the female. ~ The antennax, which are longer than
the head, are generally composed of from fourteen to sixteen
joints, and are sometimes in the form of a comb or saw, some-
times furnished with hair, in form of plumes, bunches, or 1n a
whorl. The largm live on plants, in the fields, in gardens, anil
sometimes in woods. The perfect imsects, at first sight, resemble
gnats, but are without a trunk, or rather their trunk is extremely
short, terminating in two large lips, and the sucker is composed
of two fibres only.* The larger species of Tipule, ‘which are

* The genus Cecidouyin, which balongs to this family, presents the meet extraordis
nary instance of sgamo-geness, or reproduction withoul fertilisation by ancther in-
dividual, at pregent known among insects. TUniil lately it was almost an axiom
with nuturalists that no insect wos capabla of 1'Pp1'Ullut'liﬂﬂ. until it had attained its
adult or perfect state.  Heveral continental observers, some of them without any
knowladge of the others' discoverics, have found that the ferew of some of the specits
of this gonus reproduce nrvie resembling themselves in every rospect; and what is
still more strange, these larvee live in a froe state within the parent lnrvw, focding
upon it tissues, and caosing its nltimate destruction.

A very interesting article on this subject will be found in the © Populir Science
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commonly known as *‘ Daddy Longlegs,” &c., and in France as
“ Taillewrs™ and “ Couturiéres,’’ are found in fields at the end of
September and commencement of October.

“ Although they sometimes fly a considerable distance,” says *
2 i ¥ i

Béaumur, “ when the sun is bright and hot, they generally do
not go far; often, indeed, only along the ground, or rather
the top of the grass. Sometimes they only use their wings to
keep them above the level of *the herbage, and to take them
along. Their legs, particularly the hind ones, are disproportionately
large. They are three times the length of the body, and are to
these insects what stilts* are to the peasants of marshy and in-
undated countries, enabling them to pass with ease over the higher
blades of grass.””

One of the smallerspecies has been termed culicifornis, on account
of its resemblance to the gnat. The smaller are more active than
the larger species which we have mentioned. Not G‘ﬂ!}-‘ do they fly
more rapidly, but there are some kinds which are continually on
the wing. Inall seasons, even during the winter, at certain hours
of the day, clouds of small insects are seen in the air, which are
taken for gnats: they are Tipule. Their flight is worthy of atten-
tion ; they generally only rise and fall in the same vertical line.
All these flies come from larvee, which resemble very elongated
worms, bkaving scaly heads, generally furnished with two very
small conical antennm, and certain other organs, for the pur-
pose of obtaining food. Their bodies are jointed, without limbs,
but nevertheless provided with appendages which supply their
place. The larvee of the various species are of very different habits.
Same are aquatic, as that of Tipwla culiciformis, a small species
which is very numerous in stagnant waters.

It is mecessary to say a few words about these wormlike lai-'\.m,
which are extremely common. They are of a brilliant red colour,
and inhabit little oblong bent masses of earth, thickly pierced with
holes. Iach hole allows a worm to extend its head, and the fore-
most part of its body, out of the eell. They are made of light,
spongy matters, remains of decayed leaves, &c. These larvme
are transformed into pupee, in the cell in which they have lived

Raview " for the 1st April of this year. Tha larva of a species { Cecidomyia  tritied)
froquently causes much injury to the whest.—En. A

N 3
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during the larva state, losing by this metamorphosis the scaly
coverings of the head and of all the exterior parts. They pass
into the pupa state, are furnished with legs and wings, and have
the thorax provided with dainty plumes, which probably assist in
the action of respiration. This pupa is very active and quick in
its movements in the water. When the moment comes for'its
last metamorphosis, it throws off Iih-faaﬂlery covering in much the
same manner as the gnat.

Fig. 52 —Daddy I'.ung'lrg'a {Tipudn olermeaa). “

Figgs2 represents Tipuln olerncea in the different singes of
larva, pups, and perfeet insect. :
ther species of small Tipule have aquatic larve very similar
to those which we have described. Réaumur remarked that each
of these worms is lodged in a thick mass, convex at the top, formed
of a transparent and adhesive white jelly.  As for the larvee of the
1arger Tipule, they are not aguatic, but are of different habits,
and live under the ground, all soil which is not frequently turned
15 suitable t0 them, but they are to be found especially in low damp

Tnead ows.
3
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Réaumur saw large districts of grassy swamps in Poictou which
in certain years furnished very little grass for the cattle, on

account of the ravages caused by these larva. They had also “

much injured the harvest in the same districts during those

FRATE.

¥ These larve appear to require no other food than vegetable
mould. Their excrements ara it fact, according to Réaumur,
nothing else than dried earth, from which the stomach and intes
tines of the insect have withdrawn all nourishing matter,

Old trees have often hollow cavities occasioned by the decay
of the trunk. When these cavities are old, their lowep purtvs
are full of a sori of mould which is in fact half-decayed wood.
Tt is there that the Tipule often lay their eggs. Réanmur fre.
quently found the larve in the trunks of elms or willows, and
also in the fleshy parts of certain kinds of mushrooms,
fully observed the habits of one, which lived under the covering
of a mushroom, the Oak agaricus. This larva is round, grey,
and resembles an earth-worm. It does not walk, but crawls ;
and the places where it stops, or which it passes over, are
covered with a sort of brilliant EH]TIB, like that left h}r the snail
or slug.

M. Guérin-Méneville has published some very intemsﬁng To-
marks on the migrations of the larvie of a particular king of
Tipula, known by the name of Sciara. We will bornew from that

_entomologist the following eurious details, which wil] s
into one of the most wonderful phenomena i the whole ]!Jisturjr
of insects. These small larve cre without feot, hurﬂl}r five

Tines in length, and about the third of a line ip diameter.
They ars composed of thirteen segments, and haye Smﬂu.hlack
heads.

In some years, during the month of July, may be founq on the
borders of forests in Norway and Hanover, immensg tpgine G
larvie, formed by the union of an innumerable quantity fixed to
each other by a sticky substance. These collostiong of larve
resemble some sort of strange animal of serpent-like form o
feet long, one or two inches in thickness, and formed Ty t]_r’m Ta
of an immense number, which cling to ench other h}’vthouau;nljn
and move on together. The whole society advances thug with ur:\;

He cara. ,'1

¥
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accord, leaving a track after it on the ground, as a material in-
dication of its presence.

These strange collections of living creatures form societies,
sometimes only a few yards long; but at other times it hap-
pens that they form bands from ten to twelve yards in length,
of the breadth of a hand and the thickness of a thumb. M.
Guérin-Méneville observed columms as many as thirty yards in
length. These troops advance ns'.'slowly as 4 snail, and in a certain
direction. TIf they encounter an obstacle—as a stone, for instance
—they cross over it, turn round it, or else divide into two
sections, which reunite after the obstacle is passed. If a portion of
the column be removed so as to divide it into two parts, it 18
quickly re-united, as the hindmost portion soon joins that which
precedes it. Lastly, if the posterior part of this living ribbon be

~ brought into contact with the anterior, a circle is formed, which
turns round and round on the same ground for o long time, Some-
times even for a whole day, before breaking, and continuing to
advance. They are never met with in bad weather; bat only
when the sun is warm.

The curious and astonishing phenomenon of an assembly of
larve without feet, advaneing with an equal movement result-
ing from the individual motion of thonsands of little Worms,
was remarked for the first time, in 1603, by Gaspard Schwenefelt.
This naturalist says that the inhabitants of Siberin consider this
phenomenon as an indieation of a bad harvest if they go to- .
wards the mountains; whereas, if they descend towards the plains,
it 1.5 a gign of a good one. In'1715 Jona® Ramus mentioned t].lG_
same phenemenon, recalling a superstition attached to it by the
peasants of Norway. This writer informs us that the peasants of
that country, on mecting one of these moving columns, throw

¥ down their belts, or waisteonts, on the ground before it. If the
orme-drag (that is the name given to the moving column) crosses
over this obstacle, it is a good sign; but, on the other hand, if
the column turns round the ubatnﬁle, instead of crossing it, some
mischief may be expected.

The same animals were observed in 1845 at Tgrkenmoor.
near Hefeld, by M. Rande, Royal Inspector of the Forests of
Hanover. '

E 2
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M. Guérin-Méneville iz of opinion that these larve, which
exist in great nmumbers in certain districts, sometimes devour
all the nutritive substances contained in the gromnd.  After §
having done so, they are obliged to come out of it, in order to §
‘seek at a distance a place where they will find food, or perhaps ;
only a suitable place to undergo their metamorphesis. Tt is then
that this singular journey COmIS 2nces. As regards the uniting of
these myriads of individuals into columns, M. Guérin-Méneville
thinks that it can be explained by the necessity these insects foa]
for mutual protection against the drying effect of the atmosphere
when they are forced to leave the ground.  United into mgsses
and moistened by the glutinous matter which connects them, ﬂm;
can leave their, former place of abode without danger ; if sach
were by itself, they would soon perish. Here, as in othep casey
union is strength ; and the strength of these larvee lips ip thi; i
protecting moisture. However it may be explained, the migrations -
of these troops of insects are among the most astonishing pheng.
mena of nature. .

BRrACHYCERA.

The Brachycera, from Bpayie, “ghort,” and képac, “a hory.”
those Diptera having short antenns, ave divided into foy, gvou :‘
In this subdivision the sucker is composed of six hrist]#§ .-'Lmunll;
- other families it includes that of the Tabanide, the iuaf:,a

belonging to which family are of remm‘kuhlg"gh-ﬂngth. A0 Sha
sessed | of daring and ®courage in the highest degres, Tpﬁil.
wings are provided with powerful muscles, their fept gre ver
strong, und their trunk is IJII'Ul'it].Ed with six flat, sharp 1311::;1,5
Distributed over the entire world, their instinet ig "3""'1'1'].'“']11511;
the same : it is the desire for blood, at least in the females, for
the males are not so warlike. They do no harm, hut lica '}u’ ﬂljl
juices of flowers, They are chiefly found in woads gy s
and, during the hottest part of the day in BumMmer,
flying about, secking for their prey.

M. de Seint-Fargean has described the manpe,
males fly. They may be seen flying hither and thithe
of woods, remaining for some time suspended iy

d Pastures,
may be seen

i which the
rinthe g]n_dgg
the air, then dart-
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ing quickly and suddénly away a yard or two, again taking up
the same immovable position, and dn each of these movements
’tuming the head to the opposite way from that in which they are

going. This naturalist is certain that on these occasions they are
wafching for the females, which they dart upon. When they
have succeeded in doing so, they rise so high as to be out of
sight.

To this group belongs the grmug Tabanus.

The first species we shall mention, 7} whanus aufumnoelis (Fig.
33), a common species, is eight or nine lines in length, and of

Fig, #i.~Tabunus sutumnalis, Pig. . —Chrynops crecilemns,

blackish colonr, The palpi, the i'aie, and the forehead obe grey:
the antennm black ; the thorax grey, striped with brown; the

. abdomen spotted with yellow, the legs of a yellowish white, and
the outer edge of the wings brown.

Another speeies (Tubanus bovinus) is twelve lines in length, and
of a blackish brown. The palpi, the face, and the forehead are
yellow, the antennwm black, with a whitish base; the thorax, covered
with yellow hair, is striped with black ; the posterior edge of the
.-r.:tgml::]ﬂ-s D_f the abdomen Im'[ﬁ }'EHDW; the leg_-g }'eI]qwish, with

-
-
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the extremities black, and the exterior edge of the Wings vellow.
i - mes with i o s,
is species is frequently met with In sood ] _
Th: iI]’;::l species, Chrysops cacutiens (Fig. 34?, which belongs
to the same family, and of which the peneric name elirysops
gignifies golden-eyed, torments horses and cattle very much by
mfg;ging e ronnd it eyes. Its thorax is of yellowish colour,
striped or spotted with black ; E‘he abdomen yellow, and the
Iden. . ,
lE:’:‘:"111‘31:11& next group of the Drachycera the sucker is eomposed of
: four bristles, and the antennm gene.
rally terminate in o point which
appears to be rather g develnpmmt.
than an appendage.
This group includes g
genera, but the followin

eyes

number of
8 only pos.

attention. From the 7y
select the families of the Aai't"e'ci, P
ielice, and Bombyliari, As types of
the Brackystome we selegy the Lep.
tides and Syrphici.

The chief characteristi, of the
Asilici is strength, Aq) their Organs
combine to produce thiz quality,
which they {ESPIE}’ only tag much,
being as formidable o cattle ag he
Tabani, but even SiIpassing thoge
insects in native cruelty,

The Asifici unceasingly
iggects, and eyen those o
kand.  Their trunk 4 Strong ;. one of
the fibres of the syelap
with small points, turned baclk, which are mtended t,

fifetomeae wa

attack othep
£ theip 0w

Fig. B5.~Asilus crabeoniformis.

) hold firmly
to the body into which it has entered, T]!L‘}' CAIYY-on theiy
devastations in the glades of woods and on SUNNY rogds.

We will mention in this group, Asifus PO Oniformis (Fig. 85),
an insect ten to twelve lines Im%g, huﬂng_ & vellow head, black
antennw, and thorax of a brownish yellow, The ﬂll‘u_p firet e

l

sess sufficient interpst 0 claim gy £
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ments of the abdomen are black, the second and third having a
white spot on each side, the remainivg segments are yellow. The
wings are yellowish, spotted with black on the inner and hind
margin. This species is common over the whole of Europe, and
lives at the expense of caterpillars and other insects, of which
it sucks the blood with the greatest voracity. '

The Empidie live in the same way as the Asilici, but the males
are chiefly nourished by the juices of flowers.

“ The rapine they exercise on other insects,’” says M. Macquart, in
his “ Histoire Naturelle des Diptéres,” “takes place either when
flying or running, and they seize their victims With their feet,
which are formed in various ways, and well adapted for their
purpose. But it is in the air that their hunting, as well as their
amours, chiefly take place. They unite together in numerous
companies, which during fine summer evenings whirl like gnats
about the water's ef[gw&. A sing'ulm‘ ohservation, however, that 1
have made on the BEmpis, is, that among the thousands of pairs
that T have seen resting on hedges and bushes, nearly all the
females were occupied in sucking an ingect ;3 some had hold of
small Phryganee,* others of Ephemera,t and the greater part of
Tipule.”

The Empidie have the trunk bent down, and resembling the beak
of a bird, but the Bemdyliarii, on the contrary, have the trunk
extended straight in front.

The prevailing type which has given its name to this latter gronp
iz easily to be resognised by the elegance of the fer which covers
itz body, the slenderness of its feet, and the length of its wings,
which extend horizontally on each side of the body. i

Much more common in hot climates than in the North, these
insects, the larvi of which are not yet known, take flignt in the
middle of the day, when the sun’s rays are hottest. They fly very
fast, making a dull buzzing sound, and hover over flowers, from
which they draw the juices without settling.

Fig. 36 represents the HBombylivs major, which is common
enough throughout the whole of Europe. This insect is from four
to six lines long, black, with yellow fur; the feet light yellow;
and the wings have the edges bordered with a sinuous brown band.

* Tho insocis produced by the caddis or cuse worm.— Ep. + May-fiy fumily.—Tlp,
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The genus dnthraz, belonging to this family, has a different form
to Bombylivs. The hody is much less hairy ; the trunk is short
and concealed in the mouth i the wings, .
which are very large, are clothed, at least
in the principal genus, in g garb of
mourning sufficiently remarkable, in which
the combinations of black and white apre
=, admiraply diversified.
> * Here,* says M. Z‘-Iuﬁqum"t, * the line
which separates the two colours g
straight, there it represents gradations, ip,
other cases it is deeply sinuoys, Some-
times the dark part shows trg arent
points, or the glassy part darle spots.
{ This sombre garb, added to the velyet
\ black of the body, gives the Anthrax g4
most elegant  appearance i and while
resting on the corolls of the hﬂnEP
suckle and hawthorn tg suck the juige’
form a most striking contrast, and gey
forth its beauty no less thap that of

Fip. i.—Bambiylins major,

those lovely flowers. ;
Anthrar sinuata is common in Eurape.
The family of the Syrphici includes three remarkahle tyses,

which we conld nog Pass over in & i

/ They are Vermileo, Fg.«!‘gmfga, and Hef,.
2. phifus.

S Vermileo de Geeri (Fig. 37y, which

inhabits the centrg] and ﬁﬁuﬂml.n parts

.\ of France, is four or ﬁm_ lines iy

length. TIts faceis white » it foreheg
grey, bordered with black ; the thorax
| \ of a yellowish Brey, with foyup hrDWl.l
et stripes in the male;  t}, abdomen
light yellow, spotted with black ; ”“d.thu 18 glassy,
The larva of the Vermileo has a thin cy tindrical pog
of bending itself in every direction; a conjea head, 4med with
two horny points; and the last sepment Plﬂnguhe{l, flat, ele.
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vated, and termixmtedﬂb}r four hairy tenfacles; at the sides of the
fifth segment may be observed a little angle, from which projects
a horny retractile point.

It is of very singular habits. Tt makes a small tunnel in
the sand, having a conical mouth, where it waits, like the
spider, immovable. As soon as an insect falls into the hele, it
raises its head, and squeezing ifs prey in the folds of its body,
devours it, and afterwards thréws out the skin. Tt lives in this
way for at least three years before attaining the perfect state.

The Volucelle (Fig. 38) have a strong resemblance to
the humble bee. Certain kinds make use and abuse of this
resemblance to introduce themgelves fraudulently into its nests,
and to deposit their eggs therein. When these eggs have
hatched, the larva, which have the mouth armed with two man-

Fig. 88.—A species of Volueslin. Fig. 30, —A spevies of Helophllus,

dibles, devour the larve of their hosts, the bees. This is the
refurn they make for the hospitality they have received !

The Heloplili (Fig. 39) deserve to be mentioned here on
account of the singular form of many of their larvee. The head
is thick, fleshy, and varying a little in form. But the point
by which they are casily to be distinguished from most other
larve is that they have always very long tails, sometimes, indeed,
out of proportion to the length of the hud}-', Réaumur called these
larvee “vers § queue de rat;” they are known in England as
rat-tailed maggots, and their habits are aquatic. Having placed
some of them in n hasin of water, Réanmur saw that they kept
in & perpendieulay Position at the bottom of the busin, and parallel
to one another, the extremities of their tails being on the sur-
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face of the water. Te then increased the depth of the water
by degrees; and as it got deeper, observed that the tail of each
worm became longer. These tails, which at first were only two
inches long, at last attained to five.

Fig. il.‘-.-—T-nrrru of 8 Heloghilis,

- It will be remarked that the body of each worm does not exceed
five lines in length. The tail is a peculiar organ, by the aid of
which tke worm hreathes, although its body may be covered by
water to the depth of several inches. Tt is composed of two tubes,
one of which shuts into the other, like a telescope. Réaumur ecalls
it the breathiag fube. Tt terminatesin a littls hrown knob, in
which,-according to Héaumur, are two holes for the purpose of
raceiving the air, and which have five little tufts of hair, which float
an the surface of the water. When the time comes for the meta-
morphosis of these worms, they come out of the water and bury
themselves in the earth; the skin then hardens and becomes o
sort of eocoon. In this cocoon the insect loses the form of a
worm, and takes by degrees that of the pupa, which it koeps until
circluﬂst‘aﬂﬁﬂs CAUsH it to t.!'.l.I‘D'W DE its 1I.|:5-'E- Hﬂ?aritlgsj and to RPPLJ,u_]-
in the winged state.

What an eventful life! what a life full of changes and turms of
fortune is that of these insects, which pass the first and longest
period of their existence under water, another part of their life



A Herd of Horses attacked by Gad-fles (Eefrus egnd).
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under the ground, and, finally, after having existed in these two
elements, enjoy, high in the air, the pleasures of flight!

The third group of Brachycera is that of the Dicheta ; that 18,

those flies having two-fibred suckers. Among these are classed
the (Fstri, the Congpes, and the flies properly so called.

The genus (Fstrus, the Gad, Bot-fly, or Breeze, comprises those
¢ormidable insects which attack th~ horse, the sheep, and the ox.”
The lahours of Réaumur, in his admirable Memoirs, and those of
M. Joly, Professor of Zoology to the Faculté des Seiences de
Toulouse, who published some most valuable researches on this
subject, in 1846, will guide us in the following brief explanation.

The following is the description given by M. Joly'of the Gad-

Flg. 41.—Horse Ay, male ( (xtrus (gostrus) eguil. Flg. 42, —Horsefly, female [ (Esfrus (gastrus) i)

fly (CEstrus equi), represented in Figs, 41, 42, which is taken
from a drawing which accompanies that naturalist’s Memoirs.

The head of this insect is large and obtuse; the face light
yellow, with whitish silky fur; the eyes blackish; the antenns
ferruginous ; the thorax grey; and the abdomen of a reddish
yellow, with black spots. The wings are whitish, not diaphanous,*
with a golden tint, and divided by a winding band of blackish
colonr. The feet are palish yellow. :

This species is found in France, in Italy, and also in the Fast,
especinlly in Persia, and rarely in this country. During thé months
of July and August, the (Hstrus frequents pastures, and de-
posits its eggs chiefly on the shoulders and knees of horses. In
order to do this, the female suspends herself in the air for some
seconds over the place she has chosen, falls upon it, and with
her abdomen bent, sticks her eggs to the horse’s hairs by means

* Mr. Bates, in his interesting © Naturalist on the Amazons,”! mentions an (Bstries

a5 occnrring in those regions, which deposits its cggs in the human fesh, the larva
canging & swelling which resombles a hofl.—En,
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of a glutinous liquid with which they e provided, and which
soon dries. This is repeated at very short intervals. It often
happens that from four to five hundred eggs are thus deposited f
upon the same horse. Guided by a marvellous instinet, thﬂ\
female (Estrus generally places her eggs on those parts of the
horse’s body which can be most easily touched with the tongue,
that is, at the inner part of thesknees, on the shoulders, and rarely,
on the outer part of the mane.

Horses are much afraid of the attacks of these insects. Their
skin contracts where the (Esfrus deposits its eges, and the effects
of the bite soon becbme serious.

The eggs of the (Fstrus, which are white and of conical form,
adhere to the horse’s hair as shown in Fig. 43. They are
furnished with a lid, which at the time of hatching opens, to
allow the exit of the young larva, which takes place, according }\

Fig. 4%.—Eggs af the Gud-fly {(Edrns {gastrig) egrd) deposited on the hairs of o horse

to M. Joly, about twenty days after they are deposited. [n fact

it is not in the egg state, but really in that of the larva, that

the horse, as we shall explain, takes into his stomach these

Pparasitical guests to which nature has allotted se singular an abaode.
When licking itself, the horse carries them into its mouth, and
adterwerds swallows them with its food, by which means they
enter the stomach. It 1z a remarkable fact thlut it is sometimes other
insects, as the Tabani for instance, that by their repeated stinging
cause the horse to lick himself, and to thus receive his most eruel
enemy. In the perilous journey they have to perform from the
skin of the horse to his stomach, many of the larvie of the (Fstruws,
as may be supposed, are destroyed, ground hy the teeth of the
animal or crushed by the alimentary substances. There is hardly
one (Fostries i1 hﬁ} that arrives H-lfﬂ]} in the bf_umn[g of the Lo He,
and yet if one were to open a horse attneked by (Fstrt, the stomach
would be nearly always found to be literally full of these larvee.
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Fig. 44, taken from a drawing which accompanies M. Joly's
memoirs, represents the state of a horse’s stomach attacked by
" the Gad-fly. .

The larve are of a reddish yellow, and each of their segments
is armed at the posterior edge with a double row of trisngular
spines, large and small alternately, yellow at the base, and black
at the point, which is always tured backwards. The head is
furnished with two haoks, which serve to fasten the larva
ta the interior coats :
of the stomach, The
spines with which the
whole surface of the
body is furnished con-
tribute to fix it more
solidly, preventing the
creatures, by the man-
ner in which they are
placed, from being
carried away by ihe
food which has gone
through ‘the ﬁﬂt P05 Fig 44.—Fortinn of, the stomach of o Hoess, and nrvee of
cess of digestion. (Hatris (guatrus} equi.

Tt is probable that this larva, s=o singularly depesited, is
nourished by the mucus secreted by the mucous membrane of
the etomach, and that it breathes the air which the horse swallows.
with its food during the process of deglutition. O e

It must be acknowledged, however, that it iz in the midst of a
gaseous atmosphere which is very unhealthy, for nearlyall the
gases generated in the stomach of the horse are fatal to man and
to the generality of animals, as they consist of azotic, ‘:'curhunic,
sulphuretted hydrogen, and hydro-carbonic acids. "To explain
how the insect can live under such circumstances, M. Joly has
suggested the following ingenions hypothesis :—

“When the stomach which the larva inhabits,” says this
learned naturalist, *contains only oxygen or air that is nearly
pure, the insect opens the two lips of the cavity which contains

. the spiracles, and breathes at its ease. When the digestion of the
alimentary substance gencrates gaswhich is unfit for respiration,
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or when the epiracles run the risk of being obatructed by the
solid or liguid substances contained in the stomach, it shuts the
lips, and continues® to live on the air contained in its numMerous
traches. '

«« Whatever may be the value of this explanation,” adds M.
Joly, it is nevertheless very curious to see an insect pass the
reater part of<its life in an atmosphere which would be instantly
fatal to most amimals, and in an organ where, under the govern-
ment of life, chemical processes bring about the most wonderful
changes of the food into the substance of the animal itself. But
how can the insect itself resizt the action of these mysterious
powers, and remain alone intact in the midst of all these matters
wgpich are unceasingly changing and decomposing ?  This is
another question which it is difficult, or rather impossible, to
explain in the present state of science, another enigma which
humbles our pride, and of which He who has created both man
and the worm alone knows the secret.”

Arrived at a state of complete development, the larva of the
(Estrus imprisoned in the stomach of the horse leaves the mem-
brane to which it has been fixed, then directing the anterior part of
its body towards the pyloric opening of the stomach, allows itself
to be carried away with the excrementitions matter. Tt traverses,
mixed with the escrementary bolus, the whole length of the
intestine channel, leaves it by the anal orifice, and on touching
the ground at once seeks a suifable place to go through the last
but one of its metnmorphoses, =

M'he skin then gets thick, harders, and becomes black inside.
ATl the 'organs of the animal are composed of a whitish amorphous
pulp, which soon assumes its destined form, and the insect becomes
]_:u:rf'rl:-tt'1 11‘-_ then lifts a Lid at the anterior part of its coroon
emerges, dries its wings, and flies off, . :

The Bot-fly (Fstrus boris, Fig. 45) has a very hairy body
large head, the face and forehead covered with light _Tf‘]l;w ]mi'r'
the eyes brown, and the antennwm black, The, thorax is yellow,
barred with black ; the abdomen of a greyish white at {he huuul
covered with black hair on the third segment, and the TEIIl:!inr]-a;-
of an orange yellow ; the wings are smoky brown,

As soon 83 the cattle are attacked, they may be seon, theip
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heads and necks extended, their tails trembling, and held
a line with the body, to rush to the nearest river or pond, while
such as are not attacked disperse. Tt is asserted that the buzzing
alone of the Estrus terrifies a bullock to such an extent as to

- Fig. Ab—Buat-fly | (Eairis bover),

render it unmanageable. As for the insect, it simply obeys its
maternal instinet, which commands it to deposit its eggs ruder the
gkin of our large ruminants.

Let us now explain how the eggs of the (Estrus deposited in
the skin of the bullock accommodate themselves to this strange
abode. The mother insect makes a certain number of little
wounds in the skin of the beast, each of which receives an egg.
which the heat of the animal serves to bring forth. It is a
natural parallel to the artificial way which the ancient Egypfians
invented of hatching the eggs of domestic fowls, and which has
been imitated badly enough in our day.

Directly the larva of the Bot-fly is ont of the egg and lodged
between the skin and the flesh of ifs host, the bulloek, it finds
itself in a place perfectly suitable to its existence. Tn this happy
condition the larva increases in growth, and eventually becomes a
fly in its turn. Those parts of the animal’s body in which the
larvee ave lodged are easily to be recng‘nis-arh as above each larva
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may be seen an elevation, a sort of tumour, a bump, as Réaumur
calls it, comparing it more or less justly to the bump caused
on a man's head by a savere blow,

Fig. 46, taken from a drawing in Réaumur's memoirs, represents
the bumps of which we speak.

The country people are well aware of the nature and cause of
these bumps. They know that each one containg a worm, that

Fig, 16.—D ey produced oo cattle by thy urve of the Bot-Hy.

"
this worm comes from a fly, and that later it will ba transformod
into a fly itself. Theh of these bumps has in its
occupied by the larva, which, as well as the
size as the larva becomes developed.

It is generally on young cows or young bullocks—in fact, on
cattle of from two to three vears of age—that these tumours m;_{s
and they are rarely to be scen on old animals, The iy, whish ;:’
piercing the skin occasions these tumonrs, alwavs ch;mea lﬂmF
whose skin offers little resistance. Each tumonr ja provided wifl?
a small opening by which the larva breathes,

interior a cavity,
bump, increases in



DIPTERA. a W

In order to examine the interior cavity, Réaumur opened some
f these tumors, either with a razor or a pair of scissors. He
und it in a most disgusting state. The larva is lodged in a
~< . ular festering wound, matter ocenpying the bottom of the
H, and the head of the worm is continually, or almost con-
3 51.:113-, plunged in this liquid. “Tt is most likely very well off
e, says Réaumur, and he adds that this matter appears to be
| {'rﬂm cole food of the larva.
* «The position of a horned beast,”’ observes the great naturalist,
| i which has thirty or forty of these hump‘s on its bael, would bea
| very cruel one, and a texrible state of suffering if his flesh were
* continually mangled by thirty or forty large worms. But it is
I probable they cause 10 suffering, or at least very little, to the
| large animal.” Besides,” continues Réaumur, i those cattle whoze
hodies are the most covered with bumps, not only show no signs
of pain, but it does not appear that they are prejudicial to them
ity any way.”

Déaumur tried, to discover how the larva, when arrived at its
full growth, succeeds in leaving its abode, as the opening is
gmaller than its own body. .

« Nature,” says Réaumur, “has tanught this worm the surest,
the gentlest, and the most simple of methods, the one to which
surgeons often have recourse o hold wounds open, or to enlarge
them. They press fents into a wound they wish to enlarge.
Two or three days before the worm wishes to come out, it, com-
mences to make use of its posterior part as a tent, to inecrease

# the size of the exit from its habitation. It thrusts it into the
hole and draws it out again many times in the courst of two or,
three days, and the oftener this is repeated, the longer it is able to
retain its posterior end in the opening, as the hele hﬂmnma’fm-ger.
On the day preceding that on which the worm is to come out,
the posterior part is to be found almost continually in the hole.
At last, it comes out backwards and falls to the ground, when it
gets under a stone, or bures itself in the turf; remaining quiet
and preparing for its last transformation. Its skin hardens,
’fhe' rings disappear, and it becomes - black. Thenceforth the
insect is detached from the outer skin, which forms a cocoon or
box. At the frout and upper part of the cocoon is a triangular

b5l
b
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piece, which the fly gets rid of when it isin a fit state to come
into the opemn air.”

Fig. 47, taken from drawings in Réaumur's
memoirs, represents the imago of the (Estrus leged
ing the cocoon, v

The reader is, most likely, desirous to fsents
with the aid of what instrument the st rara. .
able to pierce the thick skin of the ox. b

ment, which is situpted in the posterior ox-
tremity of the body. It is of a shiny blackiah
brown colour, and as it were covered with seales;
By pressing the abdomen of the fly betweon

Ths female only is possessed of this inatrg-

;

Fig 47.—Tmagoof  ON€'8 two fingers it is thrust out. Réaumyy

Haot-ily emesyring, observed that it was formed of four tuhd‘_"s, Tﬂ.‘liﬂh
could be drawn the one into the other, like the tubes of o telespgy,
(Fig. 48). The last of these appears to terminate in five _mnﬁl

: soaly knobs, which are nat placed on the same I; 5
but are the ends of five different parts. Thre, of
these knobs are furnished with points, which fo, o

mstrument  well fitted to operate upon o harg t];f{:]:

to that of an auger, and terminatihg in the fory,
of a spoon.

The gad-fly ov breeze-fly of the sheep {ﬂqﬂ&d@mm
((Estrus) ovis) has obtained notoriety onl ACCOUDt op o4
attacking those animals, t

= H_ﬂm Even at the sight of this insect the sheep fealy the
poseraf the - groatest ferror. \As soon as one of them SPpears, 4,
(Eitruro-vis) flock  beecomes disturbed, the sheep that is ““ﬂﬂltad
shakes its head when it feels the fly on its nostril, and gt the
same time strikes the ground violently with its fore-feet ; i ﬂlen’
commences to run here and there, holding jts nose near the groung
smelling the grass, and looking about anxionsly to see if it jg ﬁtili
pursued.

It iz to avoid the attacks of the Cephalamin that duriug the
hot days of summer sheep _]if-‘ dm:-‘n With their nostrils burieq j
dusty ruts, or stand up with their heads lowered between theiy

skin. United together, they form a ecavity Simily,.
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fore-legs, and thei¥ noses nearly in contact with the ground.
‘When these poor beasts are in the open com.try, they are ohserved
? assembled with their nostrils against each other and very near
the ground, so that those which oceupy the ontside are alone
exposed. The Cophalemia ovis (Fig. 49) has a less hairy head,

Fig. 40— Caphnlmmin ovis,

but larger in proportion to the size of its body, than the’ Gad-fly
((Fstrus equi). Tts face is reddish, its forehead brown with pur-
ple bars, ita eyes of a dark and changing green, its antenne black,
its thorax sometimes grey, sometimes brown, bris*line with small
black tubercles, the abdomen white, spotted with brown or black,
and the wings hyaline. '

The Cephalemia ((Estrus) oris is to be found in Europe, Arahia,
Persia, and in the East Indies. Tt lays its eggs on the edges of
the animal’s nostrils, and the larva lives in the frontal and maxil-
lary sinuses, Tt is a whitish worm, having a black transverse
band on each of its segments.  Tts head is armed with twe horny
black hooks, parallel, and capable of being moved up and dowin
and laterally, Underneath, each segment of the body has several
rows of tubereles of nearly spherieal form, surmounted by small
bristles having reddish points, and all of them bent backwards.
“These pomts,” says M. Joly, * probably serve to facilitate the

2
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progress of the animal on the smooth and @lip‘pﬂr}r surfaces of

the mucous membranzs to which it fixes itself to feed, and
perhaps also. to increase the secretion of these membranes by

the irritation oecasioned by the bristles with which they are fur-
nizhed.” ®

Fixed by means of these hooks to the mucous membrane
which it perforates, the larva nourishes itself with mucus, and
lives in this state, according to M. Joly, during nemrly a whole
year. At the end of this time it comes out, following the same
course by which it entered, falls to the ground, and burying
itself to the depth of a few inches, is transformed into a pupa.
The cocoon is of, a fine black colour. Thirty or forty days after
its burial it emerges in the perfect state, and defnnhing the lid at
the anterior end of the cocoon by the aid of its head, which has
inereased considerably in size, takes flight.

Notwithstanding the formidable appearance of their trunks, the i

habits of the perfect Conopes (Fig,
40) are very quiet. TIn the adult
state, they are only to be seen an
flowers, of which they suck the
honeyed juice. DBut with their
larvee the cuse is otherwise. These
latter live as parasites on the
drones. Latreille saw the Conops
rufipes issue in the perfect state
from the body of a drone, through
the intervals of the segments of the abdomen,

The M-scides form that great tribe of Diptera commonly known
as flies, and which are distributed in such abundance over the
whole world. Faithful companions of plants, the flies follow them
to the utmost limits of vegetation. At the same time they are
called upon by nature to hasten the dissolution of the dead bodigs,
In the carcassos of animals they place their eggs, and the larve
prey upon the corrupt flesh, thus quickly ridding the earth of
these fatal causes of infection to its inhabitants, 7Ty, organs of

Figg, B0, — Comdps.

s # Recherches sur lea (Estrides en général, et Particulitrempny sur lez (Fatres qui
attaquent I'homme, le chaval, le heenf, et 1o r.]'luui-_mt" Par ¥, Jaly, Professenr i 1a
Faeulté des Sciences de Toulouse. Lyons, 1846, P, g3, i
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these insects are also infinitely modified in order to adapt them to
their various functions, :

M. Macquart divides the Muscides into three sections: the
Creophili, the Am!&um_g,rz'z'des, and the Aealyptera.

The Creophili have the strongest organisation ; their movements
and their flight are rapid. The greater part feed on the juices
of figevers, some on the blood
or the humours of animals?
Some deposit their eggs on
different kinds of insects,
others on bodies in a state of
decomposition, some again are
viviparous, The insects of the
genus Fedinomyie, for instance
(Fig. 51), derive their nourish-
ment from flowers. They de-
posit their eggﬁ on caterpillars,
and the young larvee on hatch-
ing penetrate their bodies and
feed on their viscera. IHow
surprised, sometimes, is the
naturalist, who, after carefully
preserving a chrysalis, and
awaiting day bw day the
appearance of the beautiful
butterfly of which it is the
coarse and mysterious enve-
lope, sees a cloud of flies
emerge in place of it ! ]

But there is gnother singular manceuvre performed by some of
the epecies of the Diptera, with which we are at present occupied,
to prepare an abundant supply of provision for their larvee as soon
as they are hatched. The following are the means they employ.

It is well known that certain digging insects, such as bees,
weevils, flies, &e., carry their prey, other imsects which they
have caught, and which they intend should serve as food
for their own larvm, into their subterranean abodes. These Diptera
spying a favourable moment, slip furtively into their retreats, and

Fig. bl.—Echincmyla grossa,

[
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deposit their eggs on the very food which was intended for others.
Their larve, which .are soon hatched, make great havoc among
the provisions gathered together in the cave, and cause the legiti- -
mate proprietors to die of starvation.

“This instinet,” says M. Macquart, “is accompanied by the
greatest agility, obstinacy, and audacity, which are necessary to
carry on this brigandage ; and on the other hand, the Hymeggtop-
tera, seized with- fear, or stupefied, offer no resistance to their
enemies, and although they carry on a continual war against dif-
ferent insects, and particularly against different Muscides, they
never seize those of whom they have so much to complain, and
which, nevertheless, have no arms to oppose them with.”

The Sarcoplaga are a very common family of Diptera, and are
chiefly to be found on flowers, from which they steal the Juice.
The females do not lay eggs, but are viviparous.

Réaumur, with his usual care, observed this remarkable instance
of viviparism proved in a fly, which secks those parts of our houses
where meat is kept to deposit its larvie. This fly is grey, its
legs ave black, and its eyes red.

When one of them is taken and held between the fingers, there
may often be seen a small, oblong, whitish, eylindrical worm
come out of the posterior part of the body, and shake itself in order
to disengage itself thurcmghI:,-'. It has no sooner freed itself than
the head of another begins to show. Thirty gr forty sometimes
come out in this manner, and, on pressing the abdomen of the fly
, slightly, me e than eighty of theselarvee may sometimes be made to
come out in a short space of time. If a piece of meat be put near
these worfns, they quickly get into it, and eat greedily. They
grow rapidly, attaining their full size in a fow days, and make o
cocoon of their skin, from which in a certain time the g
issues. If the body of ane of these ovoviviparous flies (for the
eggs hateh within the parent) be opened, a sort of thick ribbon of
spiral form is soon seen. This ribbon appears at first sight to be
nothing but an assemblage of worms, placed alongside of and
parallel to one another.

Each worm has o thin white membrancous envelope, similar to
those light spiders’ wehs which flutter about in autumn, and
which the French eall fils de le vierge.
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The fecundity of this fly is very great, for in the length of a
quarter of an inch, the envelope in which these small worms are

‘enclosed containa 2,000 of them. Therefore this ribbon, being two

inches and a half long, contains about 20,000 worms.

The genus Stomoxys, though nearly related to the house-fiy,
differs from it very much in habits. They live on the blood of
animals. The Stomoxys caleitrans is very common in these cli-
mates. Its palpi are tawny yeilow, antenne black, thorax striped
with black, abdomen spotted with brown, and its trunk hard, thin,
and long. It deposits its eggs on the carcasses of large animals.

The Golden Fly, Lucilia Cesar, lays its eggs on cut-up meat, or
on dead animals. It is only three or four lines in length, of a golden
green, with the palpi ferruginous, antennwe brown, and feet black.

A species of this genus, the Lwcilia hominivorax, has lately
obtained a melancholy notoriety. We are indebted to M. Charles
Coquerel, surgeon in the French imperial navy, for the most exact
information concerning this dungerous Dipteron, and the revela-
tion of the dangers to which man is liable in certain parts of the
globe. But let us first
deseribe the imsect,
which is very pretty
and of brilliant colours.

Fig. 52, taken from
M. Charles Coquerel’s
memoir, represents the
larva and the perfect
mnsect, as well as the
horny mandibles with
which the larvee is pro-
vided. Itis rather more than the third of an inch in length, ‘r]'m head
is large, downy, and of a golden yellow. The thorax is dark blue
and very brilliant, with reflections of purple, as is also the abdomen.
The wings are transparent, and have rather the appearance of being
smoked ; their margins as well as the feet are black.

This beautiful inseet is an assassin; M. Coquerel has informed
us that it sometimes occasions the death of those wretched con-
victs whom human justice has transported to the distant peniten-
tiary of Cavenne.

Fig. 62.—Lucklia hominivorax,
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When one of these degraded beings, who live in a state of sordid
filth, goes to sleep, . prey to intoxication, it happens sometimes

that this ly gets into his mouth and nostrils. It lays its eggs”

there, and when they are changed into larve, the death of the
victim generally follows.*

These larvae are of an epaque white colour, a little over half an
inch in length, and have eleven segments. They are lodged
in the interior of the nasal orifices and the frontal sinuses,
and their mouths are armed with two very sharp horny mandibles.
They have been known to reach the ball of the eye, and to gan-
grene the G}'E].irls. T].‘Lll::_f,.r enter the mouth, corrode and devour the
gums and the entrance of the throat, so as to transform thoso
parts into a mass of putrid flesh, a heap of corruption. :

Let us turn away from this horrible deseription, and observe
that this hominivorous fly is not, properly speaking, a parasite of
man, as it only attacks him aceidentally, as it would attack any
animal that was in a daily state of uncleanliness.

. In many works on medicine may be found mentioned a cireuin-
stance, which cceurred twenty years ago, at the surgery of M. J.
Cloquet. The story is perhaps not very agreeable, but is so
interesting as regards the subject with which we are occupied,
that we think it ought to be repeated here. One day a poor
wretch,"half dead, was brought to the Hotel-Dien. He was a
beggar, who, having some tainted meat in his wallet, had gone to
eleep in the sun under a tree. o must have, slept long, as the
flies had time enough to deposit their eggs on the fainted meat,
and the larva time enongh to be hatched, and, what is more, to de-
vour the beggar’s meat. It seems that the larvie enjoyed the repast,
for thay passed from the dead meat to the living flesh, and after

devouring the meat they commenced to eat the owner. Awoke by

the pain, the beggar was taken to the Hotel-Iien, where he expired.

Who would suppose that one of the causes which render the
centre of Africa difficult to be explored is a fly, not larger than
the house-fiy ¥ The Tsetse fly (Fig. 43) is of brown ecolour,

& o Tho majority of convieta attacked by the Zwsilia heminivorar, says M. F,
Bowver, captain of f_hu.fr]guiu, in ‘_'I.Tn "i’n:l.'ngn it Is (Guyune Francafse,! @ have sng-
cambod despite the assistancs nil"at:lunce. Uures have hoen the excoption ; in o dosen
cases three or four aT8 rt‘purl{-d, — Tour die Monde, 1866, 1er Seanestre] . 318,

il
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with a few transverse vellow stripes across the abdomen, and

with wings longer than its body. It iz nbt dangerous to man,

u to any wild animals, or to the pig, the mule, the ass, or the goat.
|

Fig, 53— Tho Taeten iy | CE08RR morsibuns. |
But it stings mortally the ox, the horse, the sheep, and the dog,
and renders the countries of Central Africa uninhabitable for
those valuable animals, It secms to possess very sharp Si_g]lt: « Tt
darts from the top of  bush as quick as an arrow on the object it
wishes to attack,” writes o traveller, M. de Costelnau.

M. Chapmann, nne of the travellers who have advanced the

= farthest into the middle of Southern Africa, relates that he covered
his body with the greatest care to avoid the bites of this nimble
enemy. DButif g thom happened to make a nearly imperceptible
hole in his clothing, he often saw the Tsetse, who appeared to
know that it could not penetrate the cloth, dart forward and sting
him on the uncovered part. This sucker of blood secretes ina
S']‘mf]s"}"lﬂfﬁﬂ at the base of its trunk, so subtle a poison that three
or four flies are sufficient to kill an ox.

The Glossina morsitans abounds on the banks of the African
river, the Zambesi, frequenting the bushes and reeds that border
it. It likes, indeed, all aquatic situations. The African cattle
recognise at great distances the buzzing of this sanguinary enemy,
and this fatal sound causes them to feel the greatest fear.
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Livingstone, the celebrated traveller, in crossing those regions of
Africa that are watered by the Zambesi, lost forty-three magnificent
oxen by the bites of the Tsetse fly, and had been very little bitten. *

¢ A most remarkable feature in the bite of the Tsetse is iis
perfect harmlessness in man and wild animals, and even calves
so long as they continue to suck the cows. We never experienced
the slightest injury from them aurselves, personally, although we
lived two months in their habitat, witich was in this case as sharply
defined as in many others, for the south bank of the Chobe was
infested by them, and the northern banlk, where our cattle were
placed, only fifty yards distant, contained not a single specimen.
This was the mora remarkable, asswe often saw natives carrying
over raw meat to the opposite bank with many Tsetse settled on if.

“ The poison does not seem to be injected by a sting, or by ova
placed beneath the skin, for, when one is allowed to feed freely on
the hand, it is seen to insert the middle prong of three portions,
into which the proboscis divides, somewhat deeply, into the true
akin. It then draws it out a little way, and it assumes a erimsn
colour, as the mandibles come into brisk operation. The previously

shrunken belly swells out, and, if left andisturbed, the fly quietly

departs when it is full. A slight itching srritation follows, but
In the ox this same

not more than in the bite of a mosquito.
bite prodtices no more immediate effects than in man. It does not
startle him as the Gad-fly does; but a few days uffn]":mrﬂ.s the
fnﬂuwmg symptoms supervene : the eye and nose begin to run,

the coat stares as if the animal were cold, a swelling appears under

the jaw, gnd sometimes at the ngyel; and, though the animal
accompanied with a

continues to graze, emaciation commences,
peeuliag, flaceidity of the muscles, and this proceeds unchecked

until, perhaps months afterwards, purging comes of, and the

animal, no longer able to graze, perishes in a state of extreme

exhanstion. Those which are in good condition often perish, soon
after the bite is inflicted, with staggering and blindness, as if the
brain were affected by it. Sudden changes of temperature produced
¢ of rain seem to hasten the progress of the complaint ; but
n genm'ﬂl the emaciation goes on uninterruptedly for months, and,
do what we will, the poor animals perish miserably.

« When opened, the cellular tissue on the surface of the body

r

by fall
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beneath the skin is seen to be injected with air, as if a quantity
of soap bubbles were scattered over it, or a-dishonest awkward
butcher had been trying to make it look fat. The fat is of &

- greenish-yellow colour, and of an oily consistence. All the

muscles are flabby, and the heart often so soft that the fingers

may be made to meet through it. The lungs and liver partake

of the disease. The stomach and, bowels are pale and empty, and

the gall-bladder is distended with bile. These symptoms seem g
to indicate, what is probably the case, a poison in the blood ; the

germ of which enters when the proboseis is inserted to draw

blood. The poison-germ contained in a bulb at the root of the

proboseis, seems capable, although very minute. in quantity, of

reproducing itself. The blodd after death by Tsetse is very small

in quantity, and scarcely stains the hands in dissection. . . .

“The mule, ass, and goat enjoy the same immunity from the
Tsetse as man and the game. Many large tribes on the Zambesi
can keep no domestic animals except the goat, in consequence of
the scourge existing in their country. Our children were fre-
quently bitten, yet suffered no harm; and we saw around us
numbers of zebras, buffaloes, pigs, pallahs, and other antelopes,
feeding quietly in the very habitat of the Tsetse, yet as undisturbed
by its bite as oxen are when they first® receive the fatal poison.
There is not so much difference in the natures of the horse and
zebra, the buffulo and ox, the sheep and the antelope, as to afford
any satisfactory explanation of the phenomenon. Is a man not
as much a domestic animal as a dog ? :

“The curious feature in the case, that dogs perish though fed on
milk, whereas fhe calves escape so long as they continue sucking,
made us imagine that the mischief might be produced by some
plant in the locality, and not by %?tse; but Major Vardon, of the
Madras army, settled that point®hy riding a horse up to a small
hill infested by the insect, without allowing him time to graze,
and though he only remained long enough to take a view of the
country and eateh some specimens of Tsetse on the animal, in ten
days afterwards the horse was dead.” *

# % Missionary Travels and Resenrches in South Africa, by David Livingstons,
LL.D., D.C. L._“ L-nn{_im_. John _'Il.,[1,|rrg'|,:,rII 1857, P81, ef avg. {Thn axtmct in Iﬂ'.lu
original of this work is from & French translation: * Explorations dans I'Tatérienr
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The inhabitants of the Zambesi can, therefore, have no domestic
animal but the godt. When herds of cattle driven by travellers
or dealers are obliged to cross these regions, they only move them’
during the bright nights of the cool season, and are careful to -
gmear them with dung mixed with milk; the Tsetse fly having
an intense antipathy to the dung of animals, besides being in this
seazon rendered dormant by the lowness of the temperature. It

iz only by such precautions that “they are able to get throngh
this dangerous stage of their journey.

The large blue meat-fly, the familiar representative of the
genus Calliphora, is known to all by its brilliant blue and white
reflecting abdomen. This fly, which is common everywhere, is
the Calliphora womitorie on which Réaumur has made many
beautiful observations, which we will make known to our
readers. ;

1f we ghut up a blue meat-fly in a glass vase, as Réaumur did,
and place near the insect a piece of fresh meat, before half a day
is passed, the fly will have deposited its eggs thereon ane
after the other, in irregular heaps, of various sizes. The whole of
these heaps consists of about two hundred eggs, which are of an
iridescent white colour, and four or five times as long as they are
broad. In less than twénty-four hours after the egp is laid the
larva isThatehed. It is no sooner born than it thinks of feeding,
and buries itself in the meat, with the aid of the hooks and lancets
with which it is provided. i

These worms do not appear to discharge any solid excrement,

: but thex produce a sticky liguid which
keeps the meat in o moist state and
hastens its putrefuction. The larvie eat
voragieusly and always; so much so,
that M four or five days they arrive at
their full growth. They then take no
¥ig. 54.—Egas of the Meatfly.  TNOTE nourishment until they are {rans-
e formed into flies. They are now about

to assume the pupa state. In this condition it iz no lenger neces-

de 1'Afrigue australe, et voyages i travers le continent Sainte-Paul de Loanda i
P Embouchure du Fambéze, de 1840 & 1846, traduit de I'anglais”™ In Bvo. Pariy,
* lg50. Pages 93—95—En.) _
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sary for them to remain on the tainted meat, which has been alike
their eradle and their larder, and where untii now they were so
well off. They therefore leave it and seek a retreat under ground.
The larva then assumes a globular form and reddish colour, loses
all motion, and cannot any longer either lengthen or shorten, or
dilate or contract itself. Life seemsto have left it. Tt would be
considered a miracle,” says Réaumur, *if we were told there was
any kind of quadruped of the size of a bear, or of an ox, which at
a cerfain time of the year, the beginning of winter for instance,
disengages itself completely from its skin, of which it makes a box
of an oval form ; that it shuts itself up in this box; that it knows
how ‘to close it in every part,and besides thst it knows how
to strengthen it in such a manner as to preserve itself from the
effects of the air and the attacks of other animals. This pro-+
digy is presented to us, on a small scale, in the metamorphosis

 of our larva. It castz its skin to make itself a strong and well-

closed dwelling.”

1f one opens these cocoons only twenty-four hours after the
metamorphoses of the worms, no vestige of those parts appertaining
to a pupa is to be found. But four or five days afterwards, the.
cocoon is oecupied by a white pupa, provided with all the parts of
afly. The legs and wings, although enclosed in sheaths, are very
distinet ; these sheaths being so thin that they do not conceal
them. The trunk of the fly rests on the thorax ; one can discern
its lips and the case which encloses the lancet. The head is large
and well formed, its large, compound eyes being very distinet.
The wings appear still unformed, becanse they are folded, and, as
it were, packed up. It is a fly, but an immovable and inanimate
fly; it is like a mummy enveloped in its eloths. ’

Nevertheless, it is intended this mummy should awake, and
when the time comes it will be sf?ﬂng and vigorous, Indeed it has
need of strength and vigour to accomplish the important work of
its life. Although its coverings are thin, it is a considerable work
for the insect to emerge, for each of its exterior parts is enclosed
in them as in a case, much the same as a glove fits tightly to all
the fingers of the hand. But that for which the most strength is
necessary is the operation of forming the opening of the cocoon, in
which as & mummy it is so tightly enclosed.
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The fly always comes out at the same end of the coeoon, that is,
at the end where its’head is placed, and also where the head of the

larya previously was. This end iz composed of two parts—of two'

half cups placed one against the other. These can be detached
from each other and from the rest of the cocoon. Tt is sufficient
for the fly that one be detached, and in order to effect this, it
employs a most astonishing meuns. It expands and contracts its
head alternately, as if by dilatation ; and thus pushes the two half
cups away from the end of the cocoon. These are not long able
to resist the battering of the fly’s head, and the insect at length
comes out triumphant. This fly, which should be blue, is then
grey; if, however, comes quickly to perfection, at the end of
three hours attaining its definite colour; and in a very shor
“space of time every part of the animal becomes of that firmness
and consistency which characterise it. At the same time, the

wings, which at the moment it came into the world were only

stumps, extend and unfold themselves by degrees. The ment-fly
is represented below (Fig. 55). >
One of the features in the formation of this fly which mgst
attracted the attention irf
Réaumur, and which iz likely
to execite the curiosity of ail
those who take an interest in
insects, is the composition of
its trunk. . We will therefore
with that illustricus uhsnrmr,
. --take a glimpse at the remurk:
cufsfolennm,, - ste i comblintal sppg.

fiy crm. suck up liquids, and can E:I:E:'Ihl:&,ﬂl-;{ :L‘]t:(; S i
El;.hﬁlﬂ.]lﬂﬂﬂ, such as sugar. : ol
It is no difficult matter to make a fly show jiq trunk
extended to its full ‘extent. One hns only to Iress het -
the finger and thumb either the two sides or the upper and. M
part of the thorax. Tt is thus forced at once to I ut um]:er
tongue. ¢ ke
The tongue appears to be composed of two Parts joined together,

1
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and forming a more or less obtuse angle (Fig. 36). The first portion
of the trunk, that which joins the head, is perfectly membraneous

-und in the form of a funnel. We will call it the conical part and

show it separately (Fig. 57). The second portion terminates in &

Thz. 59.—Trunk of the Meut-Ay. Fig. 67.~—Conieal part of the trunk.

thick mass, in part cartilaginous or scaly, and of a shiny brown
colour. Above the conical portion are two oblong antennse, with-
out joints, of chesnut colour, and furnished with hairs.

On ceasing to press the thorax, the membraneous conical por-

_tion may be seen to draw itself back within its sheath (Fig. 58).

The second portion is at the same time
drawn into the cavity, but it raises itself
by forming a more and more acute angle,
s0 that when it reaches the opening of the
cell its length is equal to that of the cell,
which is quite large enough to receive Fig. S~ Tetmetila probossis
the second portion. The thick part is B Saudile T
lengthened and flattened a little, and conceals the trunk.

Let us cause the trunk to extend itself a second time, in order
to observe its end minutely. Here the opening is pliced, which
may be looked npon as the mouth of the insect, and is provided
with two large thick lips (Fig. 59). These lips form & disk,
perpendicular to the axis of the trunk; the disc is oval, and is
divided into two equal and similar parts by a slit. The lips
have each a considerable’ number of parallel e
channels situated perpendicularly to the slit. il
These channels are formed by a succession of 7§
vessels placed near each other. On pressing g
the trunk we see that these vessels are distended gy s _priremily on the
by a liquid. Réaumur, from whom we borrow o ofs i
these details, discovered a few of the uses to which this trunk

-
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is applied. He covered the interior of a transparent glass

vase with a light cont of thick syrup. He then put in some

flies, when it was easy fo seec some of them proceed to fix -
themselves to the sides of the vase, and regale themselves on the

sugary liquid, of which they are very fond. He observed them

carefully, and in his admirable work he recommends those who

ave curious to try the experimegt, with which, like himself, they

will certainly be satisfied. i

While the body of the trunk is stationary, its end is miuch
agitated. It may be seen to move in different ways, and with an
astonishing quickness; the lips acting in a hundred different
ways, and alwaye with great rapidity. The small diameter of
the dise which they form lengthens and shortens alternately;
the angle formed by the two lips varies every instant; they become
successively flat and convex, either entirely or partly. All these
movements, Réaumur remarks, give a high idea of the organisa-
tion of the part which performs them.

The object of all these movements is to draw the syrup into the
snterior of the trunk. If we observe the lips (Fig. 60) atten-
tively, it will easily be seen that they touch each other
about the centre of the dise and leave two openings,
ono in front, the other at the back. The one in front,
is, one may say, the mouth of the fly, as it is to this
il opening that the liquid is l'mn.ughf, which is intended
of he peoboacis £0 Be and is soon introduced into the trunk. _Wlth-

‘out ocoupying ourselves for the present with the
channel throngh which it rises, we may first nsk, whatever that
channel may be, what is the power that forces the liquid into it ?

It is mearly certain that suction is the prineipal cause of the
liquid flowing up the trunk. Tt would thus be a sort of pump,
into which the liquid is forced by the pressure of the external air.
The fly exhausts the air from the tube of its trunk, and the drop
of liquid which is at the opening penetrates and goes up this
channel through the influence of the atmospheric pressure. To
ihis I;hysi::nl phenomenon must be added the numerous and multi-
ljed movements which take place in the trunk, and which are
nded to cause sufficient pressure to drive the liquor which is

inte
s troduced into the channel upwards.
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Réaumur wished to know how it was that very thick syrups, and
even solid sugar, can be sucked up by the soff trunk of the fly.
What he saw is wonderful. If a fly meets with too thick a syrup,
it can render it sufficiently liquid ; if the sugar is too hard, it can
break it into small portions. In fact, there exists in its body a supply
of liquid, of which it discharges a drop from the end of its trunk
at will, and lets this fall on the sugar which it wishes to dis-
solve, or on the syrup it wishes to dilute. A fly, when held
hetween the ﬁngera} often shows, at the end of its trunk, a drop,

' ' yery fluid and transparent, of this liquid. “The water poured
on the syrup,” says Réaumur, “ would not always insinuate itself
sufficiently quick into every pact of it; the movement of the
fiy’s Jips hastens the operation ; the lips turn over, work, and
knead it, so that the water can quickly penetrate it, in the same
way as one handles and kneads with one's hands a hard paste
which it is wished to soften, by causing the water by which it
is covered to mix with it. This, again, is the same means the
fly-employs with sugar. When the trunk is forced to act upon
a grain of irregular and rugged form on which it cannot easily
fasten, its end distorts itself to seize and hold it. It is some-
times very amusing to see how the fly turns over the grain of
sugar in different ways; it appears to play with it as a monkey
would with an apple. It is, however, only that it may hold it
well ir order to moisten it more successfully, and afterwards to
pump up the water which has partly dissolved it.”

- Réaumur often observed a drop of water at the end of the trunks
of flies which were perfectly surfeited with food. This drop
“went up the trunk, then descended to the end, and that many
" times in succession. It appeared to him that it was necessary for
these insects, as for many quadrupeds, to chew the cud, as if were ;

. that, in order the better to digest the liquid they had passed into

T their stomachs, they were obliged to bring it back into the trunk
that it might return again better prepared.

In order to assure himself directly of the reality of his supposi-
tion, Réaumur tested the water which a fly, that he says * had got
drunk on sugar,” had brought back to the end of its trunk ; he
found thisto be sugar and water. Also, having given a fly currant-
jelly, he observed, after it had sufficiently gorged itself, several

!
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drops of red liquid in its trunk, and having tasted it, found it
had the flavour which, from its appearance, he guessed it would
have. :

The illustrions observer who had already made all these dis-,
voveries on the formation and functions of the trunk of insects,
often reflected on the fact that the liguors of which flies are most
fond are enclosed under the skjn of certain fruits, such as pears,
plums, grapes, &e., or even undet the skin of some animals of
which they suck the blood. In order that the trunk of a fly
may act under such circumstances, it 1s necessary for it to pierce
and open the skin. If this is the case, flies ocught to be pos-
sessed of a lancef. He looked along time for this lancet, and at
last found it. It is situated at the top of the part of the trunk
which is terminated by the lips, and is placed in a fleshy groove,
and enclosed in a case. It has a very fine point, and is of light |
colonr (Fig. 61). The peint is situated in the opening which A
g is to be spen between the lips of the
trunk, at its anterior end, through
which the streams of liquid pass, on
which the lips operate. That is the
only opening of the lips; and the

Fig. 6L.—Lancet of the Meat Fly. F'LH'_“]{EI' which takes up the Hr_lu'[d 18 thc
same part which we just now called the case of the lancet.

When once with Réaumur, one would never wish to leave him.
However, we will stay these details, to continue our review of the
principal kinds of Diptera. '

The genus Musea (fly) in which Linneus uoﬂlpriEEd the immense
series of Diptern, with the exception of the Tipulide, the Tabanide,
the Asifici, the Bombyliari, and the Empidie, is now reduced
to the house fly, and a few resembling it. The habits of these
companions in our dwellings are in conformity with the two great
P'-'LuciPIeﬂ of animal Life, that is, eating, and propagating their

species. :

Flies feed principally on fluids which exude from the bodies
of animals, that is, sweat, saliva, and other secretions, They also
seelk w:tgc’fuhlf juices; and they may be scen in our houses to feed
eagerly on fruits and sweet substunces,

* D - a " a
The common flies deposit their eggs on vegetables, and par-
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ticularly on mushrooms in a state of decomposition, on dung-
heaps, cow dung, &c. They are essentially parasites, settling on ;
both man and beast, to suck up the fluid substances which are
diffused over the surface of their bodies. In our dwellings they
eat anything that will serve to nourish them. Generation succeeds
generation with the greatest rapidity.

The House Fly (Muscn domestica, Fig. 62), is about three lines
in length, ash coloured, with fhe face black, the sides of the head
yellow, and the forehead yellow with black
stripes ; the thorax is marked with black lines;
the abdomen is pale undernenth, and a frans-
parent vellow at the sides, in thesmales ; and is .
gpeckled with black. The feet are black; the
wings transparent, and yellowish at the base. rig 2 House Fip (dfusen
This species is extremely plentiful through- dmm_m}'
out the whole of Rurope. Every one knows how annoymg it is
towards the end of the summer, and especially so in the South
of France during the hot season.

The Ox Fly (Musca borina), a near relation of the house fly, is
It settles on the nostrils, the eyes, and the

also VEry comimorn.

wounds of animals.

The Executioner Fly (Musea carnifex), which is not Tare in
France, also attacks oxen. It is of a dark metallic greer colour,
with a slight ash-coloured down. TIfs forehead is silvery at the
front and sides, the abdomen is edged with black, the wings hyaline
and yellow at the base. . .

Section of the Anthomyside.—The section of Anthomyside com-
prises insects which appear to be Creophili whose organisation has
'become weakened by almost insensible degrees.  Their colougs vary
very much—black, grey, and iron-colour are everlastingl}" shaded
and blended together. To that may be added reflections which
are above the ground colonr, and which change the hues of the
little animal according to the incidence of the rays of light. The
Anthomyside reaemble the genus Musea very closely in their habits
as well as in their organisation.

In this group of Diptnm we will first say a few words about the
Anthomyas. 'These flies are to be found in all places and on all
flowers, particularly on the heads of compositse and umbelliferz.

G 2



. B4 THE INSECT WORLD.

They often unite in numerous bands in the air and indulge in the
joyous dances to which love invites them. The females deposit their
eggs in the ground, and their larvee are there quickly developed. The
Intter suspend themselves to certain bodies, the same as some 4
Lepidopterous chrysalides, in order to transform themselves into
pupze.

The Anthomya plurializ (Fig.,63) is from two to four lines in
length, and of a whitish ash-colour? Tts wings are hyaline, the
thorax has five black spots, and the abdomen three rows of similar
spots.

We will stop & moment with the Pegomyas, which are very inte-
resting in the larve state, and: which excited the interest and
Bitgﬂ{!it}" of Réaumur.

The cradle of these Diptera is the interior
of leaves. They work as the miners of the |
vegetable world, in the parenchyma of the /‘4
leaf, between the two epidermal mem-
branes. The henbane, the sorrel, and the
thistle, especially nourish them. Tf one
holds a leaf in which one of these miners
has established itself against the light, one
sces the workman continually boring the
vegetable membrane. Tts head is armed
with a hook, formed of two horny pieces,
and with this hook it digs into the paren-
"% chyma of the leaf. The effect of this
digging is visible, ns those places become
by degrees transparent. Each blow detaches ®
a small portion of the substance of the
leaf. Tt is thus that these miners hollow
_ out galleries for themselves, in which they
Ry e mtnoaplersihe g g shelter, food, and security. Some are 4
changed into pupm in the gallery which they have hollowed
out, others go out of the leaves when they are near their final
transformation.

Section of Acalyptera—The Acalyptera, which are the last of
the great tribe of Muscide, comprehend the greater number of
these insects.  Their organisation is impaired and their constitu-
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tion delicate. They live prineipally in the thickest part of woods,
on grasses and aquatic plants. Fearing the Instre and warmth of
the sun, they never draw the nectar from flowers. Their flight is
feeble, and they never indulge in those joyous ethereal dances
which we have mentioned when speaking of the preceding groups.
Their life is generally melancholy, obscure, and hidden. Some of
them search for decomposed anemal and vegetable substances,
others living on vegetable matter.

We shall only be able in this immense group of Muscide to
mention a few types which are interesting from various reasons,
such as the Helomyze, the écﬂfopmgz, the Ortalide, the Daci, and
the Thyreophore. :

The Helomyzas (Fig. 64) live in
the woods. Theirlarve aredeveloped

k in the inferior of fungi. Réanmur
studied the larva of the Truflle Helo-
-myza. The head of this fly is ferru-
ginous, its thorax is of a brownish
grey, its shoulders of a brownish yel-
low, its wings brownish, the ahdomen
yellow and brown, and the feat red.
The larve of these insects commit
depredations for which gourmands
will never forgive them, destroying,
as they do, their trqffles. When one
presses between one's fingers a
truffle that is in a too advanced
" state, one feels cortain soft parts
which yield under pressure. On
+ opening the truffle, the larvee of the
insect of which we are speaking
will be found inside, These larve
are white and very transparent.
Their mouth is armed with two black Fig. 64.—A spocies of Melamyzn.
hooks, by means of which they dig
¢ info the truffle in the same way as other larve dig into meat,
The excretions of these little pums:tes cause the truffle to become
decomposed.and rotten. TIn a few days the larve are full-grown.
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They then leave their abode and go inte the ground, there to
change into pupse. *

The Ortalide form a tribe which is remarkable for the upright |
carriage of the wings, which are generally speckled, by the vibratory -2
movement of these organs, and especially for the eradle chosen by
them for their progeny in fruits and grains. Nature seems to have
assigned to each species its own particular vegetable.

We will only mention here the Cherry-tree Orfalis, whose
larva lives on the pulp of that fruit. This fly is about a line and
a half long. It is of a rather metallic black colour, its head light
yellow, the edges of its eyes white, and the tarsi red. The wings
have four broad black stripes.

The Olive Dacus (Dacus olee, T'ig. 63) is a little fly, about
Lalf the size of the house fly,
of ashy grey colour on the back, )
its hend orange-yellow, its
cyes green, and its forehend
vellow, marked with two laf
black’ spots.  The thorax is
adorned with four lightish yel-
low spots, and its hind part,
as well as its antenne and
wings, are of the same colour. The wings are transparent, reflect-
ing green, gold, pink, and blue, according as the rays of light full
upon them, and are remarkable for having a small black spot at
their axtrémit}'. The abdomen i1s of a faown colour or orange-
yellow, spotted with black on each side. This fly performs sudden
and jerking movements ; it keeps its wings extended, and rather
jum'pﬁ'-:!’hilﬂ flies. It isa destructive inscct, a perfect scourge, which
causes every two or three years a loss of five or six millions of
francs to French agriculture.

M. Guérin-Méneville has made some valuable observations on 4
the olive ducus, and at the request of the Tmperial Society of
Agriculture of Paris, has indicated the way to preserve the c:]jm
from these ruinous larvie, which generally destroy two erops out
of three. We will borrow the following details from this learned g
entomologist. At the time when the olives are formed, the
dacus proceeds to place an egg under the skin of cach of the fruits,

Fig. G5, —Dhacts olex,
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By means of a little horny instrument, with which the female is
provided, and which contains a small lancet, she pierces the skin
of the olive ; she moves her wings and lays her egg.  She after-
wards cleans and rests herself, by passing her feet over her head,
wings, and other parts of her body. She then flies away and seeks

Flg. 66, —Olives nttneked by Dneos olewe,

another olive to deposit in it another egg ; she repeats this opera-

» tion until she has placed on as many olives the three or four hun-
dred eggs which she bears.™

Fig. 66, -taken from the memoir published by M. Guérin-
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Méneville, in the “Revue Nouvelle” of the 15th July, 1847, shows
the dacus laying its egg on the olive, and the larve that are
already hatehed in another of the same fruit. The larve which
succeed these eggs (Fig. 67) are whitish, soft, and without limbs...J
They pass fifteen or sixteen days in boring a gallery in the pulp of
the olive, at first vertically, until it
reaches the stone, then on one side,
and alung the side of the stone. When
they have reached the term of their
development, they approach the sur-
face, enlarging the first channel and
leaving between it and the exterior air
only a thin pellicle, in the middle of

Fig, 67.— Larvme of Decas olem {magnified i Lol
T A SRR which may be perceived the first small

opening by which the mother had introduced her egg in .the
commencement. 3

Fig. 68, copied from a drawing in the memoirs of M. Guérin-
M¢neville, shows the gallery bored round the olive by the cater-
pillar of the dacus. The larva thus prepares an easy issue for
the perfect insect. Its skin then contracts, ifs body diminishes in
length and is transformed into an oval cocoon, which soon gets
brown, and is the chrysalis of the insect. At the side of the head

t shows a curved line, a thin suture which marks a sort of cap or
door, which, at the time of its hatching,
the insect will be easily able to force open
with its head. The fly iz hatched twelve
days after its metamorphosis from the larva
to the pupa. Tt has thus taken the dacus
twenty-seven to tweut}*-eightdnga to arrive
Fig. 08.—Gullery formed by 0t this state, from the time the ege was laid ;
e besides which, this species, In the warm
¢limates of Provence and Italy, can reproduce itself several times
from the beginning of July, the period at which the first flies
begin to lay, till the end of autumn,

In order to save a considerable portion of the olive crop of these
countries, M. Guérin-Méneville has advised hastening the hurvest
sufficiently for all the olives to be destroyed at a time when the
larve of the last generation, which are to be preserved in the
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olives that are left, or in the earth, according to the climate,
are still in these fruits. Ifa first operation were not sufficient
to destroy them all, it should be repeated the following year.
- The sacrifice entailed by this practice would be amply com-
pensated by a succession of good crops and the certainty of
a sure and permanent profit. In fact, by an early gathering
at least half a crop of oil is stil obtained ; whereas by waiting
for the usual time of gathe‘ring the olives, sufficient time 1s
left for the larvee of the dacus to eat into their parenchyma,
which takes away the little oil that they might have given
if they had been destroyed. This early gathering has also the
advantage of causing the destrwection of a greatnumber of larve,
which will be so much towards diminishing the means of repro-
duction of the fly. .



IIL
i HEMIPTERA.

Trr Hemiptera are particularly distinguished from other kinds of
insects by the form of their mouth, which consists of a beak, more
or less long, composed of six p:{rt‘q, that is, of a lewer lip or
sheath, four internal threads, representing the mandibles and jaws
of the grhu}.ing insects, and which are the perforating parts of the
beak, and, lastly, of the upper lip or labrum. Owing to this
apparatus these insects are essentially sucking omes, and chiefly
nourish themselves with the juice of vegetables, which they draw
up with their beak. The wings of the Hemiptera are usually four
in number; sometimes altogether membraneous and similar to
each other. Sometimes the upper ones heing of rather harder con-
sistency than the lower ones. In general, the former are quite
different frém the lower wings, and are only membrancous at the
tip, whereas the other part is thick, tough, and coriaceous.

The Eémipfnm are divided into two yery distinet sections. The
one is composed of insects whose beak grows from the forehead or
upper port of the head, and of which the elytra® are half coria-
eoous and half membraneous, having the base of a different texture
from the extremity ; these are the Heteroptera (érepop, different,
TTEpLY, wing). The other section is composed of those whose beak
grows from the lower part of the head, and of which the elytra

lways the same consistency ; these are the Homoptera (éuos,

have a
the same). We are about to give the history of these two sub-

priers.
.
s The upper wings of Hemiplura, Orthopters, and Colgoptern.— En.
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HETEROPTERA.

The insects formerly known by the general name of bugs have
been divided by Latreille into two large families, containing : the
one the Gescorise,* or Land Bugs; the other the Hydrocorize,t or
Water Bugs. 1

The land bugs consist of a great number of kinds, which, for
the most part are of little interest. We will only mention here
the Pentafome commonly known as wood bugs, the Lygeei, bugs
properly so called, the Rediii, and the Hydrometerde.

The Pentatomas, which at the present time consist of several
species, include the wood bugs mentioned by most authors. They
are to be found on plants and trees. They fly quickly, but only
for a short time.

The Ornamented Fentatoma ( é{me&iﬂ {_F.:mmifﬂi'.rm] grnata), known
as the Red Cabbage Bug, iz very commonly
fﬂuﬂﬂ._ on the eabbage and most of the eruciferous
plants. It is variegated with red and black, and
its colours are subject to numerous varintions.
The Grey pentatoma (Raphigaster griseus)
(Fig. 69) is common throughout the whole of
Europe. In autumn, these bugs are frequently g e —Grey Pentatoma
to be found on raspberries, to which they  (Huphiputergriza).
impart their disagreeable smell. They are also to be found in
quantities on the mullein when that plant is in flower. The
upper parts of the head are of a greyish brown, sometimes slightly
purple. The scaly part of the elytra iz of a purple tint, but the
membraneous part is brown. All these parts are covered with
black spots, which are only to be seen with a magnifying-glass.
The wings are blackish. The underneath part of the whole body
and the feet are of a light and rather yellowish grey, with a con-
siderable number of small black spots. The top of the abdomen is

‘quite black ; but it is bordered with alternate black and white

spota.
We have repented here the description given of this bug by the

* From yn, the earth, and copig, & bug.—Ep.
t From #dwp, water, and wopig, & bug, —En.
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. illustrious Swedish naturalist, De Geer, because our young readers
have most likely mdt with this insect, or will do so some day
when gathering raspberries.

The Grey Pentatoma, marked with black, yellow, and red, is to
be found throughout the whole of Europe in cultivated fields and
gardens, sometimes also on the trunks of large trees, especially
elms. This species, in common with the greater part of those which
compose the group we arve describing, emits a smell when
irritated or menaced with some danger. At other times no odour
will be noticed. Let us hear what M. Léon Dufour says on this
subject.

“ Spize the pentatoma with a plir of pincers and plunge it into
a glass of clear water; examine it. through the magnifying-glass,
and you will see innumerable small globules arising from
its body, which, on exploding on the surface, at once exhale
that odour which it so disagrecable, This vapour, which is
essentially acrid, if it touch the eyes causes a considerable
amount of irritation. If one of these insects is held between
the fingers, so as not to stop up the odoriferous crifices, and to
cause this vapour to touch a part of the gkin, a spot, either
brown or livid, will ensue on that part, which lotions, though
repeatedly applied, will at first fail to remove, and which produces
in the cutaneous tissue an alteration similar to that which sue-
ceeds the application of mineral acids.”

The disagreeable smell exhaled by different species of Pentatoma
sa the result of a fluid secreted by a single gland, of pyramidal
form, and either red or yellow, which occupies the centre of the
thorax, and which terminates between the hind feet.

Wit the Syromastes, which are bugs of this same group, the
secretion has, on the contrary, an agreeable smell, which reminds
one of that of apples. Many kinds of Pentatomga are destructive
to agriculture. Others, however, attack the destructive insects,
and ought therefore to be carefully spared. We will mention in
this case the Blue Pentatoma, which kills the Altica® of the vine.

There may be observed, at the foot and about the lower part of
trees, or at the base r:ft' walls exposed to the mid-day sun, groups
of fifty or sixty small insects pressed close to each other, and often

« ™ A genus of beetlea—Ep. .
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one on the top of the other, their headsin the direction of a centre
point. They are clothed in black, spotted with red. In the
neighbourhood of Paris the children call them “Swuisses,” probably
on account of the red on their bodies, that being the colour of
the uniform of the Swiss troops formerly in the service of France.
In Burgundy, the children call them  petits cochons rouges.”
They will be found deseribed is Geoffroy’s “Histoire des In-
scctes,” under the name of the Red Garden Bug. At the present
day they are placed in the genus Lygeuns.* When the bad weather
comes, these little  Suzsses” take refuge under stones and the
bark of trees to pass the winter. During the whole of that season
they remain in a sort of torpid “state. But in ‘the first days of
spring they revive, and resume fheir ordinary habits. They suck the
snp of vegetables, piercing the capsules of divers kinds of mallows
and always keeping themselves turned to-
* Wards the sun. _

The bug, properly so ealled, or bed bug,
(Acanthin lectularia ov Cimex lectularius, Fig.
70), a most disagreeable and stinking insect,
abounds in dirty houses, principally in
towns, and above all in those of warm
countries. It lives in beds, in wood-work,
and paper-hangings, There is no crack, Fig 79—Bu bog (deastiia
however narrow it may be, into which it is T
unable fo &lip. 1t is a night bird, shunning the light. “Noe-
turnum fetidum animal,” says Linngus.  Its body is oval, about
the fifth of an inch in length, flat, soft, of a brown colour, and
covered with little hairs. Its head is provided with two hairy
anfenne, and two round black eyes, and has a short beak, curved
directly under its thorax, and lying in a shallow groove when the
animal is at rest, This beak, composed of three joints, contains
four thin, straight, and sharp hairs. The thorax is, as it were,
winged on the sides, The abdomen is very much deweloped,
orbicular, eomposed of eight segments, very much depressed,
and easily erushed by the fingers. The elytra are rudimentary.
Tt has no membraneous wings. The tarsi have three articulations,
of which the last is provided with two strong hooks.

* This species is Lygeus militaris—En,
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“These animals,” says Moquin-Tandon, in his “ Zoologie
Medicale,” “do not draw up the sanguineous fluid by suction,
properly so-called, as leeches do. The organisation of their ‘
buecal apparatus does mnot allow of this. The hairs of the
beak applied the one against the other exercise a sort of alter-
nate motion, which draws the blood up into the msophagus, very
much in the same manner as water rises in a chain pump. This
rising is assisted by the viscous nature of the fluid, and above
all, by the globules it contains.” The part of the skin which the
bug has pierced, produeing a painful enough sensation, is casily
recognised by a little reddish mark, presenting in ifs centre a
dark spot. Generally a little blister raises itself on the point
pierced, and sometimes, if the bug-bites are numerous, these
blisters become confluent, and resemble a sort of eruption.
These disgusting insects lay, towards the month of May, oblong

whitish eggs (Fig. 71), having a small ﬂpﬂrtum’J
through which the larva comes out. The laryg

i differs from the insect in its perfect state, in -its
Fig. 71.—Egg of 7 :

Eog, magnived.  golour, which is pale or yellowish, and -in having ne
elytra or wings. This insect exists in nearly the whele of Europo,
although it is rare or almost unknown in the northern parts,
The towns of central Hurope are the most infested by this
parasite, but those of the north are not completely frea from
its presence. The Marquis de Custine assures us that at 8¢,
I"eiﬂrﬂhur&hc found them numerous. Tt is foynd also in Septlang
and is very rare in the south of Europe; it is seldom seen in Ttaly,
where it is, however, replaced by gther insects, more dﬂl!g&l‘ﬂubg’
Or more annoying.

Tt ®gs been eaid that the bug was brought into Europe from
America, but Aristotle, Pliny, and Dioscorides mentioned its
pxistence. It is certain that it was unknown in Englnn.d tHn
the beginning of the sixteenth century. A celebrated traveller,
a Spamish naturalist, Azavra, has remarked that the bug does
not infest man in his savage state, but only when congregated
together in a state of civilization, and in houses, as in Furope
From this he eoncluded that the bug was not created il lm_”'_
after man, when, after many centuries had elapsed since his ﬂP'l'iF.‘ﬂ,r%
ance on the gluheg men formed themselves intg sacieties, into
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republics, or little states. Palmontology (the science of fossils)
has in no way confirmed this opinion, .

The bug is not a gluttonous insect, always blood-thirsty ; on the
contrary, its sobriety is remarkable. Tt is only after a prolonged
fast that it bites animals, and Andouin has stated that it ean live
a year and even two years without food.

From time immemoriol a number of different means have been
employed for destroying tlese insects ; but m spite of all,
nothing is more diffieult than to get rid of them from wood-work
and paper-hangings when they have once infested them. In
general, strong odours cause their death. And so, to rid oneself
of these disagreeable guests, it has been recemmended to use
tobacco smoke, essence of turpentine, the fumes of sulphur, &e.
Mercurial cintment and corrosive sublimate are also excellent
means for their destruetion, and for the same purpose the merits
of a plant belonging to the order Crucifers, Lepidium ruderale,
have been much vaunted, and more recently still the root of the
Pyrethra, a species of Camomile, reduced to powder, and blown
into furniture or wood-work. This powder iz known and em-
ployed at Paris under the name of  poudre insecticide.”

There are two other kinds of bugs (Aecanthin) which attack men.
The one is the Acanthiz cifinta, which has been found in the houses
of Kazan, and which differs from the bed bug not only in its form,
but also in its habits. It does not live in companies, in the narrow
eracks of furniture, but moves about alone, at a slow pace, over
the walls or counterpanes of beds. Its beak is very ldng, and its
bite is very painful, and produces obstinate swellings.

The other ‘species is the Aeanthia arrondata, which is found in
the Island of La Reunion, and attacks men in the same way as
does the European bug. Two species of the same genus live as
parasites on swallows and domestic pigeons. There is another
species which is peculiar to the bats of our climates.

The Reduzius personatus, called also fly-bug, by Geoffroy, the
old historian of the insects of the environs of Paris, {s cu;!nnun
enongh in France. It keeps to the houses, and is found especially
near ovens and chimney-pieces. It is abont thyee quarters of an
inch in length, oblong, flat on its upper side, brownish, has hori-
zontal elytra crossed over each other, and very fully developed
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wings, which serve for flight. Its head, narrow, supported by a
well-defined neck, is‘provided with two composite, and two simple
eyes. It requires, no doubt, to see very clearly, as it flies by
night. It should not be caught without great caution. If,
you desire to examine it closely, when in the hottest part of the
sumimer it comes in the evening,.and flutters round the lights,
you must be careful how you seize it, for it stings. The wounds
inflicted by it are very painful, mdre painful than those of the
bee, and they immediately cause a swelling in the member
wounded.

As the Feduries kills different insects very rapidly by piercing
them with its long beak, it is probable that it secretes some kind
of venom. But as yet the organ that produces this poison has not
been discovered. However that may be, its bealc 1s curved, and
about the tenth of an inch long, the surface bristling with hairs.
It is composed of four joints, and contains four stiff, lanceolate, and
very pointed squamose hairs. ' :

This insect often attacks other little insects in the place where
spiders spin their webs. When they walk on, or are caught in,
the spiders’ webs, the spiders take care not to seize them, for they
fear their sting. They prudently allow them to toss about in
their nets, where they very soon die of hunger. The Reduvius
is often seen, either a prisoner or dead, in the midst of a spider’s
web.

We will let a celebrated naturalist, Charles de Geer, that sazant
who has acquired more glory than any other since Réaumur, by
his profovnd and persevering studies of the habits and organisation
of insects, speak. De Geer was a Swede, and a contemporary of
Téaumyr's. Let us listen to what the Swedish Réaumur says
about the Reduvius personatus :—

¢ This bug,” says Charles de Geer, “has, in the pupal condifion,
or hefore its wings are developed, an appearance altogether hideous
and revolting. One would take it, at the first glance, for one of
the ugliest of spiders. That which above all renders it so dis-
agmenhle to the sight is that it is entirely covered and, as if were,
enveloped with a greyish matter, which is nothing else but the
dust which one sees in the corners of badly-swept rooms, and
which is generally mixed with sand and particles of wool, or silk,
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or other similar matters which come from furniture and clothes,
rendering the legs of this inseet thick and deformed, and giving to
its whole body a very singular appearance.”

What instincts ! what habits! Under this borrowed costime,
under this eloak, which is no part of itself, the insect, as it were
masked, has become twice its real size. What becomes Di: i?B dl!f--
guise, and how does it manage to walk ? Of what use to it is this
dirty and grotesque fancy dresh ? !

Let us listen to De Geer. It walks as fast, when it ].LliEﬁ,‘ﬂS
other bugs; but generally its walk is slow, and it moves with
measured steps.  After having taken one step forward, it stops
awhile, and then takes another,«leaving, at ench movement, the
opposite leg in repose ; it goes on thus continually, Stﬁp aﬂm: ;Etl'!l:l
in succession, which gives it the appearance of walking as if by
jerks, and in measure. It makes almost the same sort of move-
ment with its antenng, which it moves also at intervals and by
jerks.  All these movements have a more singular appearance than
it 1= possible for us to deseribe.”® J 20

By means of this disguise, it can approach little animals, which
become its prey, such as flies, spiders, bed-bugs.

To see what a curious appearance the Redivius Pl'e%m‘t“? 2
should take off its borrowed costume. Then you will see an

Fig. 8. —Reduvine I]ILm'm'u-mll.m, dended

BTEd ' ith
Wiy, AT peracmales. coveted wil al its clonk of dust {magnifisd).

its cloak of dust (magnified).
entirely different animal, and one which has nothing repulsive about
it. With the exception of the elytra and wings, which it has

# o Mimoires pour servir & 1'Histoire des Tnsectes.” Slockholme, in dto. 1778,

Tome iii, p. 288
H
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not yet got, all its parts have the form which they are to have
later, after the wings are developed.

Fig. 72 represents, after Charles de Geer’s memoir, the pupa of

: ; X
the Meduvius personatus covered with dust, and resembling a

spider; Fig. 73, the same insect cleaned—freed from the cloak of

dust which served to disguise it.

The Iydrometre (from 3up, water, and perpeiv, to measure) have
linear bodies. The head, which firms nearly the third of the
entire length, is furnished with
two long antennw, and armed
with a thin, hair-like bealk. The
¢ <legs are long, and of equal length.
The repder may have often seen
the Hydrometra stagnorum walk-
ing by jerks on the surface of the water (Fig. 74). The body
and legs are of a ferruginous colour, the elytra a dull brown,
and the wings hyaline or g]ab‘s}'. and slightly blackish. Geoftray
says that it resembles a long needle, and ealls it the Needle-bug:.

The Hydrocorise, or ‘Watrr-bug.-s, have the antennm shorter than
the head, or scarcely nttnining to its length, and inserfed and
hidden under the eyes, which are in general of
remarkable size, All these Hemiptera are aquatic
and carnivorous. We will mention the two prin-
cipal types, the Nepe, or water scorpions, and
the Noteneete, or hoatmen.

The Nepe cineron (Fig. 75), which Geoffroy
calls the oval-bodjed water seorpion, and whiek
he also designates by the name of the water spider,
18 very common in the stagnant waters of ponds
and ditches. Its body, oval, very flat, of an ashy
. colour, with red on the abdomen, is four-fifths of ay

Fig. 70, inch long. The elytra are horizontal, corinceus,

Nepm cineren. and of a dirty grey. Its front legs, with short

haunches, and very broad thighs, are terminated by strong pincers,

which give to the insect a strong resemblance to the scorpion.

It is by folding back the leg and the tarsus under the thigh, that
the animal holds its prey, and sucks it with its rostrum or beak.

This rostrnm is composed of three joints, and ecntains four

Fig. Id.—Hydrometrs stepromim

’
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pointed bristles. Two present on one side a sort of narrow sharp
blade, and have teeth towards their base. Gf the two others, the
one is a thin smooth needle, the other is provided with hairs
divected backwards and forwards. z

It is with this rostrum, which resembles a case of surgical in-
struments, that the Nepa bites and sucks little aquatie insects, not
even sparing its own species. Fts bite is painful to man, but
not in the least dangerous. "With its four hind legs the Nepe
swims, but at a very slow pace. It generally drags itself along
the bottom of the water, on the mud, and does not avoid the
hand put out to geize it. Its body iz terminated by a tail, composed
of two grooved threads, which, when applied togﬁtiier, form a tube,
capable of being moved from side to side. Threugh thiz canal 1t
breathes the outer air; it puts the end of it out of the water, and
the air enters it by inspiration. Some very small hairs, with
which the interiors of the grooves are Iinm_:'l, interlace each other,
and prevent the water from penetrating into the canal. It is
probable that this same canal serves also for depositing the eggs.
These last resemble small seeds, covered with points, and are
buried in the stalks of aguatic plants.

Next to the Nepa comes the Ranatra, with a cylindrical, elon-
gated, linear body, with very long and very thin hind legs, and of
which one species, which Geoffroy
calls the “aquatic scorpion with an
elongated body,” is common every-
where in stagnant waters in spring.
It is brownish, carnivorous, and very
voracious,

We must now mention the genus
'orize, of which one species, the
Coriza  sfrigta, is very common.
This insect walks badly and slowly
on lund, but swims and cuts through the water with a prodigious
rapidity.

Haowever, it is not to delay over this last species that we have here
written the name of this genus. Some insects which belong to it,
and which are found in Mexico, deserve to be mentioned, on account
of certain peculiarities which their eggs present. A naturalist,

H

Fig. T8 —Corixa strinta.
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M. Virlet d’Aoust, has published the following details on this
" subject :— 8

“ Thousands of small amphibious flies,” says M. Virlet d’Aoust,
“flit about in the air on the surface of lakes, and diving down into.
the water many feet and even many fathoms, go to the bottom to
lay their eggs, and only emerge from the water probably to die
close by. We were fortunate anough to be present at a great
fishing or harvest of the eggs, whifh, under the Mexican name
of lautle (haoutle), serve for food to the Indians, who seem to be
no less fond of them than the Chinese are of their swallows’ nests,
which they resemble somewhat in taste. Only the dawutle is fur
from commandings such high prices as the Chinese pay for their
birds’ nests, whiCh for that reason are reserved entively for the taliles
of the rich ; while, for a few small coins, we were able to carry away
with us about a bushel of the Aautle, of which, at our request,
Mme. B was kind enough to prepare us a part. )\ |

“They dress these" in different ways, but generally make
a sort of cake, which is served up with a sauce, to which the ;
Mexicans give a zest, as they do indeed to all their dishes by
adding to it ehilié, which is composed of green pimento erushed,
This is how the natives proceed when they are fishing for fawef:
they form with reeds bent together a sort of fasces, which they place
vertically in the lake at some distance from the bank, and as these
are bound together by one of the reeds, whose ends are so arranged
as to form an indicating buoy, it is easy to draw them out at will,
Twelve to fifteen days suffice for each reed in these fasees to Do
entirely cgvured with eggs, which they thus fish up by millions,
The former are then left to dry in the sun, on a cloth, for an Loy
or mors; the grains are then easily detached. After this operation,
they are replaced in the water for the next hautle harvest.”

M. Virlet had attributed to flies the eggs of which we have |
been speaking. DBut in 1851 M. Guérin-Méneville, ].iB-‘Fi_T.Ig ro- .‘_év
ceived, transmitted to him by M. Ghiliani, eggs of which Aautle
is made, and some of the insects said to produce them, stated that
the latter belonged to two different species. The one had been
known a long time gince under the name of Coriza mercenaria :

M. Guérin-Méneville called the other Coriza femorata.
The sume entomologist discovered, among the eges of these
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two species, other eggs of a more considerable size, and which he
attributed to a new species of the genus Nofonecta, about which
we are now going to say a few words.

The Notoneeta glauca, which Geoffroy calls the large bug with
ours (““Grande punaise 4 avirons”), isvery commeon in ditches, reser-
voirs, and stagnant waters. Its body is oblong, narrow, contracted
posteriorly, convex above, flat below, having, at its sides and its
extremities, hairs which, when spread out, support the animal on
the water. Its head is large and of a slightgr greenish grey, and
has on each of its sides a very large eye of a pale brown colour.
Its thorax is greyish, the elytra of a greenish grey, the mem-
branous wings white. Of its legs the front feur are short ; but
the hind legs, almost twice as 2
long, are furnished with long
hairs, and resemble oars. It
is with the aid of these that
the animal moves through the
water; and it does so in a
singular manner, placing itself i
on its b!i.ﬂ]{, and gen@rgl[}r Fig. TT.—Notonects gins.
in an inelined position, as in Fig. 77.

When this insect, on the contrary, drags iteelf :ﬂung. on the
mud, the front legs are those which it employs, the hind legs
being idle, and merely drawn along behind it. It islgﬂﬂemnlf to-
wards the evening or during the night that it comes out of the
water, to walk and to fly, if it wishes to pass from one marsh to
another. i -

This blood-thirsty insect lives entirely by rapine; it is one (.:.f'
the most carnivorous of insects. Those which it attacks .dm.
very soon after they have been bitten by it. ‘1'-'9 Geer thinks
that the water-bug drops into the wound a poisonous humour.
It seizes upon insects much bigger, and apparently much stronger,
than itself, and does not spare its own species.

The instrument with which thé Notomecta attacks its prey is
composed of a very strong and very long conical beak, formed
of four joints. The sucker is composed of an upper piece, short,
pointed, and of four fine pointed hairs.

The female of the Notonecta glauca lays o great number of eggs,
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white, and of elongated shape, which it deposits on the stems and
leaves of aquatic plapts. The eggs are hatched at the beginning
of spring, or in May, and the young ones at once begin to swim

about like their mother, on their backs, belly upwards. M. Léon

Dufour says on this subject :—

“ A dorsal region, raised like a donkey’s back, or like the rounded
keel of a boat, and covered with a,velvety substance, which renders
it impermeable, numerous fine fringes which garnish either the
hind legs, or the boftlers of the abdomen and thorax, or lastly in
a double row a small crest or comb running down the surface of
the belly, and which spread themselves out or fold themselves
in at the will of the insect, just like fins, favour both this supine
attitude and the accuracy of the swimming movements of the
Notonectn. Since nature, which seems often to delight in pro-
ducing extraordinary exceptions to her ordinary rules, thus bearing
witness to the immensity of her resources, had condemmed this
animal to pass its life in an inverted position, it was necessary, for
the maintenance of its existence, that it should provide it with an
organization in harmony with this attitude. It is also for this
object that its head is bent over its chest; that its eyes, of an oval
shape, can see below from above; that the front as well as the
middle legs, agile and curved, solely destined for prehension, can
to a certain extent become unbent by means of the elongated
haunches which fix them to the body, and clutch firm hold of
their prey with the strong claws which terminate the tarsi.”

HoMorTERA,

We come now to the second group of order Hemiptera, namely
]-[nmoptc‘m.

The insects which compose this division are numerous, They
may be arranged into three great families, of the most remarkable
members of which we shall give some account. These are the
Cicadarie, the Aphidii or Plant-lice, and the Gallinsecta,

The Cicada is the type of the first of these families, It has o
deafening and monotonous song ; as Bilboquet says, in the “ Saltim-
Bk those who like that .nutn htuﬂa enough of it for their
e Virgil proncunced a just criticism on the song of the
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Cicada: he saw in it nothing better than a hoarse and disagree-
able sound ;— -

At moonm raucis, tus dum vestigia lustro,
Bole sub ardenti resonant arbusta cieadis,”

says the Latin poet in his “ Eclogues,” and repeats the same opinion

in a verse in his © Georgica :"'—

“ Et cantu quernlie rumpent nrhusta cieadie.”

The song of the Cicada, so sharp, so discordant, was, however,

the delight of the Greeks.

+ Listen to Plato in the first few lines of *“ Phiedo :” * By June,”
cries the philosopher-poet, “what a charming place for repose !
. « « « It might well be consecrated to some nymphs and to the
river Achelous, to judge by these figures and statues. Taste a
little the good air onme breathes. How charming, how sweet !
One hears as o’ summer noise, a harmonions MUrmMuUr ACCOTITPRIY=
ing the chorus of the Cicada.”

The Greeks then had quite a peculiar taste for the song of the
Cicada. They liked to hear its screeching notes, sharp as a point
of steel. To enjoy it quite at their ease, they shut them up
in open wicker-work cages, pretty much in the same way
as children shut up the cricket, so as to hear its joyous eri-cri.
They carried their love for this insect with the gereaming voice go
fur as to make it the symbol of music. We see, in drawingsemblem-
atical of the musical art, a Cicada resting on strings of a cythera.
A Grecian legend relates that one day two cythera players,
Eunomos and Aristo, contending on this sonorous instrument,
one of the strings of the former's cythera having broken, a Cicada
settled on it, and sang so well in place of the broken “cord, that
Funomos gained the victory, thanks to this unexpected assistant.
Anacreon composed an ode in honour of the Cicada. % Happy
(icada, that on the highest branches of the trees, having drank
a little dew, singest like a queen ! Thy realm is all thou seest
in the fields, all which grows in the forests. Thou art beloved by
ihe labourer ; no one harms thee; the mortals respect thee as the
sweet harbinger of summer. Thon art cherished by the muses,
cherished by Phabus himself, who has given thee thy harmonious
song. Old age does not oppress thee. O good little animal,
sprung from the bosom of the earth, loving song, free from suffer-
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ing, that hast neither blood nor flesh, what is there prevents thee
from being a god P2

It was in virtue of the false ideas of the Greeks on natural
history in general, and on the Cicada in particular, that this littlg
animal symbolized, among the Athenians, nobility of race. They
imagined that the Cicada was formed at the expense of the earth,
and in its. bosom, on which ac¢ount those who pretended to an
ancient and high origin, wore in their hair a golden Cicada. The
Locrians had on their coins the image of a Cicada. This is the
origin which fable assigns to the custom :— '

The bank of the river upon which Locris was built was covered
with screeching legions of Cicadag; whereas they were never heard
(so says the legend) on the opposite bank, on which stood the town
Rhegium. In explanation of this circumstance, they pretended
that Hercules, wishing one day to sleep on this bank, was s
tormented by “the sweet eloquence’ of the Cicada, that, furions
at their concert, he asked of the gods that they should never singr
there more for ever, and his prayer was immediately granted |
This is why the Locrians adopted the Cicada as the arms of thejr
city.

The Greeks did not only delight as poets and musicians in the
song of the Cicada; they were not content with addressing to it
poems, with adoring it and striking medals bearing its image ;
obedient to their grosser appetites, they eat it. They thus satisfied
at’the same time both the mind, the spirit, and_the body.

The Cicddas are easily to be recognised hT their heavy, very
robust, and rather thick-set bodies, hy their broad head, , unpro-
longed, having very large and prominent ocelli, or simple cyes,
three Ln number, arranged in a triangls on the top of t]le‘.lorc-
head, and short antennm, The young E‘h’f"ﬂ. and wings have the
shape of a sheath or case enveloping ﬂle body. "thn the insect
is at rest, these are transparent and destitute of colour, or
sometimes adorned with bright and varied hues. The legs
are not in the least suited for jumping, The female is provided
with an auger with which she makes holes in the bark of trees
in which to lay her eggs. The male (Fig. 78) is provided with
an organ, not of song, but of stridulation or sereeching, which
is very rudimentary in the female. We will stop & moment to

{
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consider the apparatus for producing the song, or rather the noise,
of the male Cicada, and the structure of the
female's nuger. We are indebted to Réaumur
for the discovery of the mechanism by the aid
of which the Cicada produces the sharp noise
which announces its whereabouts from afar.
We will give a summary of the celebrated
memoir in which the French naturalist has
so admirably deseribed the musical apparatus
of the Cicadn.*

It is not in the throat that the Cicada’s organ
of sound is placed, but on the abdomen. On
examining the abdomen of the male of a large
species of Cieada, one remarks on it two squa-
mose plates, of pretty good size, which are Fig. 18- Cleata
not found on the females, Fach plate has '
one side straight ; the rest of its outline is vounded. It is h"l the
side which is rectilinear that the plate is fixed immediately
underneath the third pair of legs. It can be slightly raised with
an effort, by two prickly pegs, each of which presses upon otie of
the plates, and when it is raised, prevents it from being raised
too much, and make it fall back again immediately.

If the two plates are removed and turned over on the thorax,
and the parts which they hide laid bare, one is struck by
the appearance which is presented. « One cannot doubt that all
one sees has been made to enable the Cicada to Sing," says
Réaumur. “When one compares the parts which have been
arranged so that it may be able to sing, as we may Siy from its
belly, with the organs of our throat, one finds that ours have not
been made with more care than those by means of which the Cicada
gives forth sounds which are not always agreeable.”

We here perceive a cavity which has been placed in the anterior
portion of the abdomen, and which is divided mto two principal
cells by a scaly triangle.

« The bottom of each cell offers to childven who eatch the Cieada,
a spectacle which amuses them, and which may be admired by
men who know how to make the best use of their reason. The

. * Mémoire, toms v, 4o,
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children think they see a little mirror of the thinnest and most
transparent glass, or, that a little blade of the most beautiful tale is
set in the bottom of each of theselittle cells. That which one might
see if this were the case would in no way differ from what one .
actually sees; the membrane which is stretched out at the bottom
of the cells does not yield in transparency either to glass or
to tale; and if one looks at jt obliquely, one sees in it all the
beautiful colours of the rainbow. Tt seems as if the Cicada has
two glazed windows through which one can see into the interior of
its body."”

The scaly triangle of which we spoke above only separates in
two the lower part of the cavity. The upper part is filled by a
white, thin, but strong membrane, This membrane is only drawn
tight, when the body of the Cicada is in an upright position. But
with all this, Where is the organ of song ? What parts produce the
sound ? Réaumur will enlighten us on this point. '

He opened the back of a Cicada, and laid bare the portion of the ’
interior which corresponds with the cavity where the mirrors e,
and was i_mmediﬂtel}' strucl with the size of the two muscles which
meet and are attached {o the back of the scaly triangle, and to
that one of its angles from which start the sides which form the
cavities in which are both the mirrors.

“ Muscles of such strength, placed in the belly of the Cicada, and
in that part of the belly in which they are found, seem to he anly
so placed in order that they may move quiuk}}r, backwards and
forwards, those parts which, being set in motion, produce the nojse
or song, And indeed, whilst ]-I_W{Iﬂ examining one of these
muscles, in moving it about gently with a pin, slightly displacing
it, and then letting it return to its proper place, it so happenad
that I' made a Cicada that had been dead for many months sing.
The song, as might be expected, was not loud : but it was strong
enongh to lead me on to the discovery of the part to which it was
due. I had enly to follow the muscle I had been moving,
search for the part on which it abutted.”

In the large eavity in which are the mirrors and the other parts
mentioned above, there wre besides two equal and similay com-
partments, two cells i’-} which are placed the instrument of sound.
This is a membrane in the shape of a kettledrum, not smooth,

to
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but,on the contrary, crumpled and full of wrinkles (Fig. 79). When
it is touched, it is more sonorous than the driest, parchment. 1f the
furrows or its convex surface are rubbed with a small body without,
such as a piece of paper, piercing or tearing, it 1s easily made to
sound ; and the sound is occasioned by the portions of the kettle-
drum which are depressed by the friction of the
small body, returning to their former posfion as
soon as it has ceased fo act upon'them. It is here
that the two strong muscles act whose existence
and use were discovered by Réaumur.

“It is clear,” says this naturalist, *“ that when
the muscle is alternately contracted and expanded .
with rapidity, one convex portion of the kettle-
drum will be rendered concave, and will then re-
agsume its convex form by the force of its own

ring. Then this noise will be made, this song 5 . f,i.*-'ﬂ;:'-u af tha

of ‘which we have been so long seeking an ex- ~ etiets

planation, because we wished to find out all the parts by means
of which He, who never makes anything without its use, willed
that it should be produced.”

.- Let us add, to complete what we have already said on this sub-
ject, that if the kettledrums are the essential organs of the insect’s
song; the mirrors, the white and wrinkled membranes, and the
exterior shutters which cover in the whole apparatus, contribute
largely, as Réaumur pointed out, to modify and strengthen the
sound. 3 i

We have said above that the female Cicada does not sing. And
so her singing organs are quite rudimentary. This fact, moreover,
has been known for ages. Xenarchus, a poet of Rhﬁ"dﬁsr‘ﬂlj'sa
with little gallantry :—

# Happy Ciondas ! thy fomales are deprived of voice "

Nature has indemnified the female Cicada for this privation, by
giving her an instrument less noisy indeed, but more useful. This is
a sort of auger, destined to saw through the bark of the branches
of trees, and lodged in the last segment of the abdomen, which,
for this purpose, is hollowed out groove-wise. By the aid of a
system of myscles the auger can be protruded or retracted at
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pleasure. It is furnished with three implements. In the middle
there is a piercer or bodkin,
which when run intq a branch
supports the insect, and tw
stylets, whose upper edges,
having teeth like a saw, rest-
ing back to back, on the middle
implement, move up and down
it. With this admirable in-
gtrument, the female Cieada ~
incises obliquely the bark and
wood until she has almost
reached the pith (Fig.80). The
male singswhile she is at work,
When the cell is sufficiently i
deep and properly prepared, £,
the female lays at the bottom
of it from five to eight eggs, -
From these eggs come very
small white grubs (Fig. 81),
which leave their nest, de- ;
seend by the trunk, and bury
A _ themselves in  the ground,
Fig, 8 —Femile Ciceda bnying hor spes In e where til_{}}' devour the Tools
gravve she lms lored in the braneh of a tree. of the tree, ']_‘hr_l}f then hEE‘.Dml}
pupe, and hollowing out the earth with their front legs, which
are very much [lm‘eluped, continue to live at the eXpense
of the roots. At the end of spring these pupw (Fig. 82) come
put of the earth, hook themselves on to the trunks of trecs,
and strip themselves one fine evening of their skin, which remains
whole and dried. Very weak at first, these metamorphosed insects
drag themselves along with difficulty. But next day, warmed
by the first rays of the sun, having had, no doubt, time to refloct
on their new social position, and less astonished than they were
on the I,rgwdiug evening, they agitate their wings, they fl y, and
the males send forth into the air the first notes of their gereeching
concert. The Cicadas rm‘rmin on trees, whose sap they suck by
means of their sharp-pointed beak. Tt is diffieult enough to

&
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catch them, for owing to their large, highly-developed wings,
they fly rapidly away on the slightest noise.

They inhabit the south of Europe, the whole of Africa from
worth to south, America in the same latitudes as Europe,
the whole of the centre and south ,of Asia, New Holland, and
the islands of Oceania. The Cicada, which in hot clhnates
always exposes itself to the ardour of the most scorching sun,
is not found in temperate or cold regions. The consequence

Fig. #l.=—Larrn of the Clewd, Fig, 82 —Pugn of the Ciensti,

*. ® that the southern nations know it very well, whilst in the
fiorth the large green grasshopper, which is so common in those
regions, and whose song closely resembles that of the Cicada, is
commonly taken for it. There was to be seen at the Exhibition
of Fine Arts in 1866 a picture by M. Anszandon, “ La Cigale et
In Fourmi,’”” which showed under an allegorical shape the subject
of La Fontaine’s fable, The painter here represented the Cigale,
or Cicada, under the form of a magnificent apple-green grass-
hopper. The artist materialised here, as we may say, the
common mistake of the inhabitants of the north, which makes
them confound the Cicada with the great green grasshopper:

For the rest, we may, by-the-bye, say that La Fontaine's
fuble of “La Cigale et ln Fourmi” is full of errors ix natural
history. Nothing is easier than to prove the truth of this asser-

- tion. From the very first verses, the author shows that die has
never observed the animal of which he speaks.

i La Cigale ayant chanté
Tout 1"aeé,"

e

e ]

No Cicada could sing * tout 1'été,” since it lives at the utmost
for a few weeks only.
# 8o trouva fort dépourvue
Cuand 1a bise fut venne.”

¢ Quand la bise fut venue " means without doubt the month of
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November or of December. But at this season of the year the
Cicada has a long time since passed from life to death. When 4
one wanders along the outskirts of woods as early as the month '
of October, in the south of France, one finds the soil covered with
dead Cicadas. La Fontaine’s Cigale then could not have found

itself * fort dépourvue,” for the simple reason that it was already
dead. .

* Elle alln crier famine
Chez la Fonrmi, en voisine,
L priant de Ini preter
Huelque grain pour subsister.”

The ant is earnivorous, and although it likes honey, it has
nothing to do with a grain of wheat, nor with any other grain, of
which, according to the fabulist, it had laid up a stock, On the

other hand, the Clicada, which he blames for having "

** Pas un seul petit morcean
De monche ou de vermissean,”

never dreamt of such victuals, for it lives entirely on the sap of
large vegetables. The fables of the poet, who is called in France,
one never knows why, “ La bon la Fontaine,” swarm with errors
of the snme kind as those we have just pointed out. The habits
of animals are nearly always represented as exactly the contrary
to what they really are. To initiate himself into the mysteries of
the habits of animals, La Fontaine certainly had neither the works
of Duffon nor the memoirs of Réaumur, which had not then been
written ; but had he not the book of Nature P

But it is time to mention the principal species of the Cieada.
We will deseribe two ; that of the Ash, which lives on those trees
in the south of France, and that of the Mannha Ash, which is very
common in the south-cast of France. It is particularly plentiful é
in the forests of pines which abound between Bayonne and Bor-
denux. It is on these two species of Cieada that Réaumur made
ilie beautiful observations of which we gave a summary above,

The Cicada plebeia or Tettigonia frazini, very common in Pro-
vence, is found, though ravely, in the forest of Fontainbleau,
occasionally in La Brie. Tt is of a grey yellow below, black
alove : the head and thorax are marked or striped with black,

¥
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M. Solier, in a memoir inserted in the “ Annales de la Société
Entomologique de France,” says that its song, Very loud and very
piercing, seems formed of one single note, repeated with rapidity,
which insensibly grows weaker after a certain time, and terminates in
a kind of whistle, which can be partly imitated by pronouncing the
fwo consonants sf, and which resembles the noise of the air coming
out of a little opening in a compressed bladder. When the Cicada
sings, it moves its abdomen violently, in such a manner as alter-

.+ nately to move it away and to brmg it mear to the Little covers of
the sonorous cavities ; to this movement is added a slight trembling
of the mesothorax.

The same entomologist relates® a very interesling observation
made on this species of Cicada by his friend, M. Boyer, a chemist
o Aix, and which he himself verified. The Cieadm, in general,
are very timid, and fly away ut the least noise. However, when a
t_-'_ii_'ﬂﬂa 18 F;i‘ngﬁ1g ONe Can upprﬂ“ch ii;. 11;'11ist-1{flg' the while i a
quasering manner, and imitating as nearly as possible its ery ; but
in uch a manner as to predominate over it. The insect then
descends a small space down the tree, as if to approach the
whistler; then it stops. But if one present a stick to it, continu-

- ing to whistle, the Cicada settles on it and begins again to descend
backwards. From time to time it stops, as if to listen. At last,
attracted, and, as it were, fascinated by the harmony of the whistle,
it comes to the obhserver himself.

M. Boyer managgl thus to make a Cicada, which coptinued fm
sing as lﬁng a8 he whistled in harmony with it, setfle on his nose.
Charmed by this concert, the, insect seemed to hava lost its
natural timidity.

The Cicade orni is of a greenish yellow, spotted witheblack.
The abdomen is encircled by the same colours.  The elytr
and the wings are hyaline, or glassy, and their veins alternately
yellow and brown. The legs are yellow throughout. The song
of this species is hoarse, and cannot be heard at any great
distance.

M. Bolier, in the work we quoted just now, says that the sOng
of this Cicada is of a deeper intonation, but that it is quick and is
sooner over. It does not terminate in the manner which charae-
terises that of the other species,

:



112 THE INSECT WORLD. '

Next the genus Cieada comes Fulgora, whose type is the Fulgora
laternaria, or Lantern Fly (Fig. 83).
Belonging to South America, these insects are above al] remark-

Fig., 8. —Lantern Fly {(Fwlpore defernarin.

able and easy to recognise, by their ver
which nearly equals three-quarters of the

rest of Bl
prolongation is horizontal, vesiculous, enl e body,  Thjs

El.l-ged to ﬂbput the Biime
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hreadth as the head, and presents above a very great gibbosity. The
antenn® are short, with a second globulous sarticulation, and a
small terminal hair. The species represented in Fig. 83 is yellow,
varied with black. The elytra are of a greenish yellow, sprinkled
with black ; the wings, of the same colour, have at the extremity
a large spot resembling an eye, which iz surrounded by a
brown circle, very broad in frond. It inhabits Guyana. This
remarkable insect enjovs a gfeat renown with the vulgar, by a
peculiarity which may be called its speciality—the property of
=° ghining by night or in the dark. Hence its name of Fulyora
laternaria, A
The knowledge of the Fulgora faternaria has been spread and
popularised in Europe by a celebrated book, which has for its title,
~ “Metamorphoses des Insectes de Surinam.” This book, which
/l\ﬂuut:uius the result of patient study of the natural history of
Dutech Guyana (Government of Surinam), was written and pub-
lished in three languages, by a woman whose name this work has
*  rendered immortal—DMlle. Sybille de Mérian, anil who won the
admiration and respect of her contemporaries by her love of the
beauties of nature, and her perseverance in making them known
. and admired. Sybille de Mérian was born at Bile. Daughter,
gister, and mother of celebrated engravers, herself an excellent
flower-painter, she had worked a long time at Frankfort and
at Nuremburg; and had read with the greatest attention the
¢« Théologie des Inﬁucfus,”* and with admiration H'I.LlllJlf?ht 5 th
on the silkworm. Full of enthusiasm for the study of natural his-
* tory, she left Germany, to visit the magnificent collection c;f' plants
whieh were kept in, the hot-houses of Holland, and made admirable
reproductions of them with her peneil.
This attentive study of the vegetable world suggested to her the
/ idea, which soon became an ardent desive, of L}]l‘l.(“.[‘..ma these
marvels of nature in those parts of the globe in which tln:v display
'EhEIIlEElYEB with the greatest magnificence and splendour, At the
of fifty-four, Sybille de Hérmn set out for equatorial Ameriea,
me the very first days of her arrival she hazarded her life, some-
times without a guide, in the swampy plains or burning valleys of
& «Thiglogie des Insectes, on Demonstration des Perfections de Dien dane tout ce
qui concerne les Tpsectes, par Lesser, traduit en francais”  La Haye, 1742,
. :
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Guyana. During the two years she sojourned in these dangerous
parts, she made a large collection of drawings and paintings, which
were destined to inaugurate in Furope the introduction of art into
natural history. ‘
In the plates to her work, Sybille de Mérian represents always
the insect she wishes to deseribe under its three forms of larve,
pupa, and perfect insect. With this drawing she gives another of
the plants which serve the insect for food, as also of the animals
which prey on it. Each plate is a little drama. Near the insect
is seen the greedy lizard opening its dreadful mouth, or the fero-
cious spider watching for it. The short life of insects is shown
herein its entirety, with its continual struggles, its infinite artifices,
its rapid end, and all the episodes of its existence, for which
life, as in the case of the moral man,is but a long and painful
struggle. J
Such was the work, such were the noble devotion and the worthy ,
career of Sybille de Mérian. Let women, let young girls, who are
martyrs to the ennui of a life devoid of occupation, peruse her
beautiful book, and learn from it how much a woman may do
with the time which is now either utterly wnoceupied or only
devoted to useless employments. To study nature, in any of
its phases, ought, it seems to us, to give more satisfaction to the
sonl, more strength to the mind, and cause more admiration and
gratitude for the supreme Author of nature, than doing a little
embroidery. a
It is, a5 we have already said, in the work of Syhille de Mérian,
¢ Metamorphoses des Insectes de Surinam,” that onefinds mentigned
for the first time the luminous properties of the Fulgora laternaria,
The author thus relates her observations, which were the result of
chance :— 4
“Some Indians having one day brought me a great number
of the Lantern flies, I shut them up in a large box, not know- )
ing then that they gave light at night. Hearing a noise, I
sprang out of bed and had a candle brought. 1 very soon dis-
covered that the noise proceeded from the box, which T hurriedly
openﬂfi; but, alarmed ad seeing emerging from it a flame, or, t;J
speak more correctly, as many flames as there were insects, I at
first let it fall. Having recovered from my astonishment, or rather
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from my fright, I caught all my insects again, and admired this
singular property of theirs.” '
(| Since the time when Mlle de Mérian visited Guyana, differ-
Fi ent travellers have said that they conld not observe, as she did,
* this phosphorescent phenomenon. It is, then, probable that this
property only exists in the male or female insect, and then only
at certain seasons. i
What a marvellous spectacle must the rich valleys of Guyana
present, when in the stillness of the night the air is filled with
Living torches ; when the Fulgore flying about in space the flashes
of fire cross each other, go out ml'd blaze up again, shine brightly
and then die out, and present, on a calm evening, the appear-
ance of those lightning flashes which only show themselves
generally in the sky !
& Let us now go on to another interesting inscet of the order of
~ which we are treating, the Aphrophora, without being frichtened
by its disagreeable name, for there are many other niames we may
give it if we choose, among those by which it is popularly known.
In the months of June and July, one sees on nearly every tree
and on plants of the most different kinds a sort of white froth,
- composed of air bubbles, deposited on the leaves and branches,
It 1s produced by an insect which the peasants in Franece eall,
Crachat de Coucow, and which is called in England, Cuckoo’s
spittle, or, Ecwme printaniére (spring froth). De Geer carefully
studied the metamorphoses of this insect. The Aphrophera (from
dshpos, foam, and dépo, I bear or carry) is lodged in the froth of
which we have just been speaking. It lives in if, only lecving it
when it has its wings. De Geer wondered why this insect con-
fineg itself during the whole of its life in liquid, and poncludes
that the froth has the effect of protecting the insect from the
. burning heat of the sun. This covering seems also to protect it
‘from the attacks of carnivorous insects and spiders.  On the other
* hand, its skin is without doubf so constituted that it would perspire
too freely if it were exposed to the air, and the inseet would very
soon die dried up. Whatever explanation may be given of the
necessity for this semi-nérial, semi-liquid medium, it is easy to
T(&l’ifj’ the fact that tha larva of the ..:‘LPIII“EIP]ILUI‘EL cannot live long
out of its frothy envelope. If withdrawn from it, the volume of
2
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jta body diminishes perceptibly, and the poor animal dies, like a
fish taken out of its natural element.

The insects which live in this froth are six-legged grubs (Fig. 84),
which, when the froth is cleared from them, walk
quickly enongh on the stalks and leaves of plants.
They are green, with the belly yellow.

;\ De Geer wished to know how they produced this .
singular froth, and found out in the following man-
ner :—He tool one of them out of its frothy dwelling,
wiped it dry with a camel’s hair pencil, and placed

e hoea. it om B young staII-: recently cut from the honey-
(Cercopis spumarin). oo kle, which he p‘ui‘ into water in a glass, in order
to preserve its freshness, and this is what he observed :—

¢TIt begins,’” says the Swedish naturalist, *“by fixing itself on a

certain part of the stalk, in which it inserts the end of its trunk, )
and remains thus for a long time in the same attitude, occupied’
in sucking and filling itself with the sap. Having then with-
drawn its trunk, it remains there, or else places itself on a leaf,
where, after different reiterated movements of its abdomen, which
it raises or lowers and turns on all sides, one may see coming out
of the hinder part of its hody a little ball of liquid, which it eauses
to slip along, bending it under its body. Beginning again the
same movements, it is not long in producing a second ball of
liguid, filled with air like the first, which it places side by side
with; and close to, the preceding one, and: continues the same
operation as long as there remains any sap in its body. Tt is
very soon covered with a numMer of small balls, which, coming
out of its body one after the other, tend towards the front part,
pidedein this by the movement of the abdomen. It is all Wose
balls collected together which forn a white and extremely fine
froth, whose viscosity keeps the air shut up in the globules, and
prevents its froth from easily evaporating. If the sap which thed
nympha has drown from the 'p]ﬂni_. 18 exhausted before it feels itself
aufficiently covered with froth, it hegins afresh to suck, until it
has got a new and sufficient quantity of froth, which it takes care
to ud:l to its first stoek.™*

# # Miémoires pour gervir i 1'Histoire des Tnsectes," torie i,



HEMTTPTERA. 117

Tt is in the froth that the larve change into pupe, and do not leaye

_ their habitation to undergo their final metamorphosis. They have

\ then, says De Geer, the art of causing the froth inside to evaporate

. and dry up, in such a manner as to form a space inside the mass

of froth, in which their bodies are entirely free. The exterior froth

forms a roof closed in on all sides, under which the insect lies
quite dry.

In this vaulted cell, the pupa disengages itself little by little
from its skin, which first splits up along the head, and then on
the thorax. This opening is sufficiently large to enable it to
come out of its envelope. It is in the month of September that
these insects are particularly abupdant, when the trees and plants
are covered with them. Sometimes the froth drips off, like a sort
of small rain, from branches which are covered with it. Towards

J- the autumn the females are gravifl. They are then so heavy,

“ that ﬂ]g}' Coil ]_[,;u'd]!,' ju]uP or ﬂ}’. The males, on the L:Dntr:]:['].’.
make prodigious bounds; they throw themselves sometimes
forward to a distance of more than two yards. They are very
difficult to catch, and still more difficult to find again when one
has once let them escape. And so Swammerdam calls these in-
sects  Suuterelles-Puces (Flea-Grasshoppers),
becaunse they jump like fleas.

All that we have said relates to the Cercopis
spumaria, or Froghopper (Fig. 85), an insect
common all over Europe, and which Geoffroy Seammpts graoriee®
calls the Cigale bedeaude. ?

It is of a brown colour,” says Greoffroy, © often rather greenish.
Tts head, its thorax, and its elytra, arve finely dotted ; on these last
one sees iwo white oblong spots. The lower part of the insect
is light brown.™ *

We will mention, as it belongs to the group with which we are
now ocenpied, a noxious insect, the Jassus decastatans, which since
1844 seems to have taken up its quarters in the commune of Saint
Paul, in the department of the Basses-Alpes. Tt sucks the
leaves and stalks of cereals, causing them to wither, and may be
found even in winter on young corn, but principally in the spring.

&

i ].listl:-ir? abrégée dos Inscetes, dans laguelle ces animanx sonk rangds dans un
ordre méthodique.” In dto, au VII. da Ia Republique, tome & p. 415.
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According to M. Guérin-Méneville, its head is of an ochrey yellow,
with the apex marked with black spots; the forchead yellow,
elongated, striped with black, as are the legs. The elytra are
straw-coloured and spotted with brown. The wings are trans-
parent, and slightly blackened at the extremities. This redoubts
able insect, which isnot more than the twelfth of an inch in length,
jumps and flies with great ease.

Flg. 8,
1. Hypsauchenin holfta. & Centredus cormutps, . Hocydium globmlare, J
2. Membrmeis falinia. 4. Umnbonia spina, . Cypliania fercatn.

i

In the damp paris of woods throughout nearly the whole of
Europe, Particuiuﬂ}' on the upper parts of fern stalks, on sallow-
wort, and thistles, one secs Eprh]gfng’ with remarkable 1'.:ig"._"_‘}‘_.'."l 4
gmall brown ish insect, whose strange appearance struck Genﬁ‘m}-,
the historian of the insects of the environs of Paris.
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Geoffroy calls this insect *“le Petit Diable.” “ Le Petit Diable,”
. eays he, “is of a dark blackish-brown. Its head is flat, projecting
H but slightly, and, as it were, bent downwards. Its thorax, which is
. Tather broad, has two sharp horns, which terminate in pretty long
= points on the sides. TIn the middle of the thorax is a erest or
comb, which, prolonged info a sort of sinuous and crooked horn,
terminates in a very sharp point, reaching to within one quarter
of the extremity of the wing-cases. These—viz., the wing cases
—are dark, with brown veins, and the wings, shorter than their
enses, are rather transparent. It jumps very well, and it is not
easy to cateh it.” *

The Petit Diable of Geoffroy isthe Centrotus cornutus of modern
naturalists. This curious little insect belongs to a strange and
t=markable group, whose thorax takes the most extraordinary and
Itst varied forms, as may be seen in Fig. 86, which represents,
canewhat magnified, many of these inseets. Nearly all inhabit
Guyana, the Brazils, and the islands of Florida.

We will now examine one of the most interesting groups to
study from different points of view — that of the Plant-lice.
These insects have for a long time attracted the attention of
observers. They are so abundant that all our readers have seen
them, and there are few plants in our fields or gardens which do
not nourish some species.  How often does one hesitate in gather-
ing a rose or a bit of honeysuckle, for fear of touching the unat-
tractive guest of those charming flowers |

]_)urmir the whole of the suminer, one sees on the brnnches, om
the leaves, but principally on the young shoots of the rose-tres,

Cd

o

Figs, 87, 88. — Winged Aphides, or Plant-lice (magnified).

large companies of green plant-lice, which subsist on the sap of
the tree. Some are provided with wings (Figs. 87, 88), others are

®  Histoire abrégdo des Tnseotos, dans laguelln cos animaux sont rangés dans un
oprire méthodique  Tn 4to, au VII, de In Republique, tome i p. 423
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.. Wingless (Fig. 89, 90). The last-named are the largest : and are a
line and a half long. They are entirely green, except two parts,

Figs, 88, #0.—Wingless Aphides, or Plant-lice (magnified),

of which we will speak immediately. The body is oval; the head
is small, and furmished with twos brown eyes. The skin smooth,
and tight drawn over the body. The antennw, which are very
long and slender, almost exceed the body in length. The six
are long and slim, and the feet terminated in two hooks, |
On the upper part of the body are two small cylindrical 1%

surmounted by a small button. The antennm and these horns
are black. '

The winged individuals arve of the same size as these, but of a
dark green, mixed with black. The wings are fransparent, the
upper ones as long again as the body. The young shoots of the
elder-tree are often covered with black plant-lice, or with
those of a greenish-black colour, all round their circumference
for the length of from a foot to a foot and a hall. They are
crowdgd one against the other, and sometimes there are two layers
of them.

If observed without moving the plant about, they appeoar to be
tranquil and inactive. They are, however, then absorbing from
the plgnt the nourishment it should have; piercing with the
point of their trunks the epidermis of the leaves or stalks, and
drawing from them a nourishing liquid. ]

PBut this occupation is confined to those which are on the plant
itself. Those which, on aceount of the enormous agplomeration 1
of these insects, walk, not on the branch, but on other plant-lice,
and cannot therefore suck the sap of the plant, are employed
entirely in preserving and multiplying their species. .

Réaumur often saw the latter, easily recognised by their great
, giving birth to little plant-lice, which are quite alive when

slze

.
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they leave their mother. The young ones set off and mount or
descend till they reach one end "of the erowd, and there each
| takes up its position, like a cardboard capucin (capucin de carte),
3,;. in such a manner that the head iz just behind the plant-louse
which precedes it. There they bury their tranks in the vegetable
tissue, and set to work to imbibe the sap.

Small as is the trunk of the vlant-louse, vet when thers are
thousands of those little beings fixed fo the stalk or the leaves of
a plant, it is evident that it must suffer. And so the plant-
louse is, in truth, one of the most terrible enemies of our agrieul-
tural and horticultural productions, snd the exact list of the
ravages which it occasions would be indeed inferminable. We
will confine ourselves to a few examples. For some years
the lime-tree aphis has seriously attacked the lime-trees of the
public promenades of Paris. The peach-tree plant-louse
"\ causes the blight of the leaves of that tree. It is to these

prolific little parasites that are due, in # great number of cases,

the contortions of leaves and of the young shoots of trees of all
species.

These insatinble depredators cause sometimes a still more re-
markable alteration. On the leaves of elms one sees often bladders,
round and rosy, like pommes d'api.  On opening these bladders
one finds that they are inhabited by a species of aphis. On the

“black poplar grow galls of different kinds, some from the leaf

stalks, and others from the young stems. They are rounded,
oblong, horned, and twisted in a spiral.  Other g—'ﬂﬂg' show
themselves on the leaf itself. They are all inhabited by plant-
lice, differing from those of which we have given a descrip-
tion above, in the extremity of their abdomen not presenting
the two remarkable horns to which we shall have later fo ecall
the attention of the reader. The body is generally covered
with a long and thick down.

Of this genus, the species, alas! so unfortunately celebrated is
the Apple-tree Aphis (Myzoxylus mali), which attacks that tree.
This insect is of a dark russet brown, with the upper part of the
abdomen covered with very long white down. Its presence was
announced for the first time in England in 1789, and in France,
in the department of the Cdtes-du-Nord, in 1812, In 1818 it was
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found in Paris, in the garden of the Ecole de Pharmacie. Tt had
become common in 1822 in the departments of the Soine, the
Somme, and the Aisne. In 1827, its presence in Belgium was
announced.

The apple-tree aphis, according to M. Blot, can only exist on
that tree. Carried awny and placed on any other, it VEry 50011
perishes. It does not attack the blossom, the fruit, nor the
leaves, but fixes itself on the lower part of the trunk, whenee it
propagates itself downwards as far as the roots, underneath the
graftings, &e. It also likes to lodge in eracks of the trunk and
large branches. DBut it always looks out for a southern, and
avoids a northern aspect. It is not active, walks very little, and
its dissemination from one place to another can only be explained
by the facility with which so small an insect can be transported
by the wind, its lightness being still more increased by the down |
which covers it.

The Myzoaylus mali renders the wood knotty, dry, hard, brittle
and brings on rapidly all the symptoms which characterise old
age and decay in attacked trecs. M. Dot recommends the fol-
lowing means for preserving the apple-trees from this inseet:
Employ for the seed beds the pips of bitter apples only; give to
the nursery and to the plants only as much shelter as is ubﬁulutel_',r
necessary ; avoid those sites which are too low and too damp ;
encourage the circulation of air, and the desiccation of the apil :
surround the foot of each apple-tree with a mixture of soot or of
tabaceo ot fine sand. o

As for the manner of frecing a tree once invaded by this inseet,
the most' simple plan is to rob the trunk and the branches, in
order to crush the inseets, or to employ a brush or broom.

We spoke above of the reproduction of the aphis, but without
entering into any particular details: we will now touch upon this
question, one of the most interesting in natural history.

It was at the time when Réaumur was writing his immortal
« Flistoire des Insectes,”” when Tremblay was publishing his ad-
mirable researches on the freshwater Hydra, whose prodigious
vitality we have mentioned in our work on Zoophytes and
Molluses,* that another naturalist astonished the learned world

# «Tho Oecan World"! Londont Chapman snd Hall, 1968,—Fp.
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by his experiments on the reproduction of plant-lice. This

naturalist, whose name will .live quite as long as those of

Réaumur and of Tremblay, was Charles Bonnet, of Genma
Charles Bonnet made the extraordinary discovery that aphides

can inerease and multiply without copulation. An isolated speci-

men can produce a series of generations of its kind. We will
relate the curious experiments of the Genevese naturalist. He
placed in a flower-pot, filled with mould, a phial full of water, and
put into this phial a little branch of spindle, having only five or
pix lenves, and perfectly free from any insect. On one of these
leaves he placed a plant-louse, which was born under his own eyes,
of a wingless mother. He then covered the branch with a glass
shade, whose rim fitted exactly into the top of the flower-pot.
Having taken these precautions, Charles LBonnet was perfectly cer-
tain of being able to observe his prisoner at his ease. He could

. keep it under his eye and under his hand, with more certitude and

."a'.m:urii-y than was the mythological Danag, shut up, by order of

Aerisiug, in a tower of bronze.

# T took care,” says Charles Bonnet, “to keep a correct journal
of the life of my insect. I noted down its least movements ;
nothing it did seemed to me indifferent. Not only did T observe
it every day from hour to hour, beginning generally at four or
five o'clock in the morn{ng, and only leaving off at about nine
or ten at night; but I even looked many times in the same hour,
and always with the magnifying glass, to render my observation
more exact, and to learn the most sceret actions of my lictle lonely
one. But if this continual application cost me some trouble, and
bored me not a little, in amends 1 had some cause for self-applause
and for having subjected myself to all this trouble, . . . . My
plant-louse changed its skin four times,—on the 23rd, in the
everming; on the 26th " at two in the afternoon; on the 20th at
seven o'clock in the morning ; and on the 8lst at about seven
o’clock in the evening. . . . . Happily delivered from these four
illnesses through which it was obliged to pass, it at last reached
that point te which, by my care, I had been trying to bring it
It had become a perfect plant-louse. On the 1st of June, at about
geven o'clock in the evening, I saw, with great satisfaction, that it
had given birth to another; from that time I thought I ought to
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look upon it as a female. From that day up to the 20th, inclu-

" give, she produced, ninety-five little ones, all alive and doing
well, the greatest number of which were born under my own
eyes|”*

He very soon made some other experiments on the aphis of the
elder-tree, so as to assure himself if' the gencrations of plant-lice,
reared successively in solitude, preserved the same property of
procreating without copulation.  * '

“On the 12th of July,” says he, “about three o'clock in
the afternoon, I shut up a plant-lonse that had just been born
under my eyes. On the 20th of the same month, at six o'clock
in the morning, it had already produced three little cnes. But I
waited till the 22nd towards noon, before 1 shut up a plant-louse
of the second generation, because I could not manage earlier to be
present at the birth of one of those produced by the mother I had
condemned to live in solitude. I always continued to observe the
same precaution. 1 shut up only those plant-lice which were born
under my very eyes. A third generation began on the Ist.ol
Aungust; it was on this day that the plant-louse T had shut up
on the 22nd of July gave birth to this generation. On the 4th of
August, about one o’clock in the afterncon, I put into solitary
confinement a plant-louse of the thivd generation. (in the 9th of
the same month, at six in the eyening, a fourth generation, due
to this last one, had already seen the light: it had given birth
to*four little ones.  On the same day, towards midnight, all com-
merce with 1ts own species was forbidden to thé I__.lgni,~luurje of the
fonrth generation, born at that hour. On the 15th, between %
and seven o'clock in the morning, T found this last in the company
of four hittle ones, to which it had given birth.” +

In this case, the want of food caused the death of the isolated
individual of the fifth generation, and the experiment was brought
to a close.

Bonnet then tried experiments on the plantain aphis, following
them up during five consecutive generations, which succeeded each
other without interruption, in the space of three months.

s Traite d'Inscctologie, on Observations sur las Pucerons;” lre porlie, 18mo,
Paris, 1745, PP- OE—48,
+ Thid. pp- 67— 6.
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After having stated the extraordinary facts, which he relates
_ with the most perfect simplicity, Charles Bennet, examining at
E the end of the fine season specimens of the winged oak-tree aphis,
X was able to be present at their nuptials. He preserved the females
" with great care, and saw, not without profound astonishment, that
they gave birth, not to small living insects, as was the case in the
first experiments, but to eggs of a reddish colour, which were
stuck fast to each other, on the stem or stalk of the plant.

A short time afterwards, this illustrious observer was able to
convince himself that the ocak-tree plant-lice, whose nuptials he
had witnessed in the autumn, present the same phenomena of
solitary and viviparous propagation, already so. often mentioned
by him.

At last some new observations permitted him to establish beyond

. all doubt the connection of these faets, in appearance so contra-

“Edictory. He discovered that, during the whole of the fine season,
the plant-lice are solitary and viviparous, but that towards the
‘aitumn these creatures refurn to the ordinary course of things,
and are propagated by eggs, whose development requires the co-
upm‘uﬁnn of a male and female individval. These eges ave hatched
in spring, and produce only viviparous plant-lice. In the autumn
the males and females show themselves, and from that moment
pvipositing recommences. These curious facts, seen and published
more than a century ago, have been verified many times since.

Tn 1866, M. Balbiani asserted that the plant-lice are herma-
phrodite, or of both sexes at the same time, which would explain
the facts observed by Charles Bonnet. Dut the anatomical proofs
appealed fo by Balbiani in support of this idea arve far from esta-
blishing the existence of this arrangement of sexes among them.
The observations of Charles Bonnet produced profound astonishment
among naturalists, and, in this respect, 1743 may be considered as
a memorable year.

The simple statement of the few experiments which he made,
and which we have cited, has sufficed to show how rapid is the
multiplication of aphides, A single female produced generally 90
young ones; at the second generation these 90 produce 8,100 3 these
give a third generation, which amounts to 729,000 insects; these,
in their turn, become 65,610,000 ; the fifth generation, consisting
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of 590,490,000, will yield a progeny of 93,142,100,000; at the
seventh, we shall thus have 4,782,789,000,000 ; and the eighth
will give 441,461,010,000,000. This immense number Inereases
immeasurably when there are eleven generations in the space of 4
year. Fortunately a great many carnivorous inseets wage fierce
war against the plant-lice, and destroy immense numbers of therm.
Thus they are kept in check,.and prevented from multiplying
inordinately. To show with what prodigious abundance the re-
production of these little but formidable parasites must 20 on, we
will relate a fact which was madc known to us by M. Morren,
Professor in the University of Lidge.

The winter of 1833—34 had«heen extremely warm and dry ;
whole months had passed without any rain. A well-known sazant,
Van Mons, had foretold, as early as the 12th of May, that all the /|
vegetables would be devoured by plant-lice. On the 28th q J
September, 1834, at the moment when the cholers had began f, |+
spread its ravages over Belgium, all of a sudden a swarm of plant-
lice showed themselves between Bruges and Ghent. They were
to be seen the next day at Ghent, hovering about in troops, in
such quantities that the daylight was obseured. Standing on the
ramparts, one could no longer distinguish the walls of the houses
in the town, so covered were they with plant-lice. The whole
road from Antwerp to Ghent was rendered black by innumerable
legions of them. They appeared everywhere quite suddenly,
People were obliged to protect their eyes with gpectacles and theip
faces with handkerchiefs, to keep off the painful and disagreeable
tickling caused by them. The progress of these insects was inter-
rupted by mountains, hills, even by undulations of land of very
slight elevation, but sufficient to have an influence on the wind, M.
Morren thinks that they came from a great distance, and that they
adured Belginm by the sea-coast. Whatever be the 'E‘xp].&nr:-
tion of the phenomenon, it establishes sufficiently the prodigious
multiplication of these little insects,

There is another trait, and without doubt the most curious in
the history of the aphides, to which we have stil] 1o call the atten-
tion of the reader: we mean the relations which exist between
them and the ants.

No one can have failed to ohserve ants f'requenﬁug those places



HEMITFTERA. 127

where plant-lice are gathered together in glfut numbers. Are

. ants simply friends of the plant-lice, asthought the ancients ¥ Or

' have their visits some selfish object P

F’I‘_;. Linnsmus, Bonnet, and Pierre Huber thought that the ants did
= not pay these visits for nothing, and that they had some object in

seeking them. Dutwhat could they have to ask of the plant-lice
It is to Pierre Huber we owe the solution of this mystery. This
naturalist has made the most béautiful observations on the rela-
tions which exist between plant-lice and ants. They are detailed
in a chapter of his admirable work, entitled ““ Recherches sur les
Menrs des Fourmis indigenes,™

The plant-lice have, as we have said, at the ex{remity of their
ahdomen two small movable horns.  These are in communication
with a little gland which produces a sugary liquid. When one
carefully observes plant-lice attached to the stem of a plant, one
sees a little syrupy droplet ocozing ount of the extremity of these
tubes.

. M. Morren, who has made some interesting observations on the
anatomy and generation of the aphis, says that, having shut
up females in wide-mouthed glass bottles, he saw the young,
a little time after their birth, suck the sweet juice which exudes
from the little tubes at the extremity of the mother’s abdomen.
This secretion seems, then, destined for the nourishment of the
young in the first moments of their existence, before they are able
to nourish themselves on vegetable juices. The saccharine fluid
prﬂdllcf?li hy the mother must be, then, a sort of milk intended for
the nourishment of her young. This being established, listen to
what follows. In all places where plant-lice are assembled in great
numbers it is easy to observe how excessively fond ants are of the
sugary liquid destined for suckling the young. But how do the
ants manage to get the plant-lice to allow themselves to be, as we
may say, milked ?

“TIt had been already noticed,” says this celebrated observer,
¢ that the ants waited for the moment at which the plant-lice caused
to come ouf of their abdomen this precious manna, which they im-
mediately seized. But T discovered that this was the least of their
talents, and that they also knew how to manage to be served with
this liquid at will.  This is their secret. A branch of a thistle
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was eovered with brown ants and plant-lice. T observed the latter

for some time, so as to discover, if possible, the moment when they

caused this secretion to issue from their bodies; but I remarked

that it very rarely came out of its own accord, and that the plnutwj
lice, which were at some distance from the ants, squirted it out
with a movement resembling a kick.

“How did it happen, then, that the ants wandering about on
the thistle were nearly all remarkable for the size of their abdomens,
and were evidently full of some liquid? This T discovered by
narrowly watching one ant, whose proceedings T am going to
deseribe minutely. 1 saw it at first passing, without stopping,
over somo plant-lice, which did not séem in the least disturbed
by its walking over them; but it soon stopped close to one
of the smallest, which 1t seemed to coax with its antenn,
touching the extremity of its abdomen very rapidly, fivst with ong
of its antenna and then with the other. T saw with surprise the g
liguid come out of the body of the plant-louse, and the ant forthe
with seize upon the droplet and convey it to its mouth. Tt then
brought its antennw to bear upon another plant-louse, much larger
than the first ; this one, caressed in the same manner, yielded the
nourishing fluid from its body in a much larger dose. The ant
advanced and took possession of it. It then passed to a third,
which it cajoled as it had the preceding ones, giving it many
little strokes with its antennm near the hinder extremity of its
body ; the liquid came out immediately, and the ant picked it
U its s A small number of these repasts are sufficient to satisfy
the ant’s appetite.

“It does not appear that it is out of importunity that these
insects obtain their nourishment of the plant-lLice.

“The neighbourhood of ants is agreeable to plant-lice, since
those which could get ont of the way of their visits, viz., the
winged plant-lice, prefer to remain amongst them, and to lavish

nporn them the superabundance of their nourishment.”*

What we have just related applies not only to the brown, but
also to the tawny ant, to the ashy black, to the flllfgmous, -
68 grmf many more.

& Ttecherches sur Iea Moours des Fourmis Indigénes fvo.] | Paris,” 1810, Pp.
181—186.
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The red ant is singularly adroit in seizing the droplet left it
by the plant-louse. According to Pierre Huher, it employs its
antennme, which swell somewhat towards their extremities, in con-
\_reying this droplet to its mouth, and causes it to enter it by

t" pressing it first on one side, then on the other, using its antenna
as if they were fingers. The greater number of ants seek them
on those plants on which they usually fix themselves—the lowest
herbs, as well as on the highest trees, There are some, however,
which never leave their place of abode, and never go out to the
chase. These are the little ants, of a pale yellow colour, rather
transparent, and covered with hairs, and which are extremely
numerous in our meadows and ,orchards. These sublerranean
creatures are very noxious to the farmer. Pierrea Huber often
wondered how they subsisted, and with what food they could

¢ provision themselves, without quitting their gloomy habita-

Jtions. Having one day turned up the earth of which a habi-
tation was composed, in order to discover if’ any treasure were to
be found stowed away there, he found nothing but plant-lice. Of
these the greater number were fixed to the roots of the trees

) which hung down from the roof of their subterranean nest;
others were wandering about among the ants. These latter,
moreover, set about milking their nurses as usual, and with the
«ame success, To verily his discovery, he dug up a great number
of nests of the yellow ant, and invariably found in them aphides.
S0 as to study the relations which must exist between these

- ipsects, he shut up’ ants with their friends, the plant-lice, in a
glazed box, placing at the bottom of the box, earth, mixed with
the roots of some plants, whose branches vegetated outside the
box. He watered this ant-hill from time to time, and thus both
the animals and the plants found in his apparatus gufticient

. nourishment,

“ The ants,” he says, “ did not endeavour in the least to malke
Jtheir escape. They seemed to want for nothing, and to be quite
content. They tended their larve and females with the same
affection they would have shown in their nsual ant-hill ; they took
great care of the plant-lice, and never did them any harm. These,
on the other hand, did not seem to fear the ants; they allowed
themselves to be moved about from one plage to another, and

1%
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when they were set down they remained in the place chosen
for them by their guardians. When the ants wished to move
them to a fresh place, they began by ecaressing them with their
antennm, 845 if to request {hem to abandon their roots or te
withdraw their trunk from the cavity in which it was inserted;
then they took them gently above or below the abdomen with
their teeth, and carried them with the same care they would have
bestowed on the larve of their own species. I saw the same ant
take three plant-lice in succession, each bigger than itself, and
carry them away into a dark place. . . . . However, the ants
do not always act so gently towards them. When they fear
that they may be carried off by ants of another kind, and
living near their habitation, or when one opens up too suddenly
the turf under which they are hidden, they seize them up in
haste and carry them off to the bottom of their little eavern, |
T have seen the ants of two different ant-hills ﬁglltmg for t]:.elrljk
plant-lice. When those belonging to one ants’ nest could enmr
the nest of the others, they fouL f,hem away from their rightful
owners, and often these took possession of them again in their
turn ; for the ants know well the value of these little animals,
whmh seem made on purpose for them,—they ‘are the ants’
treasures. An ants’ nest iz more or less rich ﬂﬁﬂurdmg as it is
more or less stocked with plant-lice. The plant-lice are its cattle,
its cows, its goats. One would never have thought that the ants
were o pastoral people [ ™ *

Their® hiding in the ants’ nest iz not f'cluntar_v; they -are
prisoners of war. The ants, after having hollowed out galleries
in the midst of roots, make a foray upon the turf, and seize
upon plant-lice scattered about here and there, bringing them with
them, and collect them together in their nests. The captive
insects take their wrongs with patience, and hehave like philo-
sophers under this new kind of life. They lavish on their masters,
“-|t,]]_ the best orace ITI ﬂ]E lI|5$L'II']:.1'.-I 't.]'i{‘ Ill'lt.l"ll'l{:'l_‘l&‘. _]UIGES '“r]_th Whlﬂh
their bodies superabound. f‘hm les Bonnet has stated some real
wonders of the cleverness and industry of other ants which also
make a provision of plant-lice. .

« discovered one day,” sayshe, “a euphorbia, which supported

* Hecherches, &a., pp. 192—104,
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in the middle of ifs stem a small sphere, to which it served as the
‘axiz. It was a case which the ants had constructed of earth.
{They issued forth from this by a very narrow opening made in
hifs base, descended the stem, and passed into a neighbouring ants’
‘'mest. I destroyed one part of this pavilion, built almost in the
air, so that I might study the interior. Tt was a little Toom,
whose vault-shaped walls were smeoth and even. The ants had
profited by the form of the plant to sustain their edifice. The
stalk passed up the centre of the apartment, and for its timber-
work it had the leaves. This retreat contained a numerous family
of plant-lice, to which the hrown ants came peacefully, to make
their harvest, sheltered from the*rain, the sun, and from other
ants. No insect could disturb them, and the plant-lice were not
exposed to the attacks of their numerous enemies. I admired this
[trait of industry, and T was not long in finding it again in a4 more
“interesting character in ants of different species.

“*Some red ants had built round the foot of a thistle a tube of
earth, two inches and a half long by cne and a half broad. The
ants’ nest was below, and communicated directly with the c:rlindei-_
I took the stalk with what surrounded it, and all that the cylinder
contained. That portion of the stem which was inside the earthen
tube was covered with plant-lice. T very soon saw the ants coming
out of the opening I had made at the base; they were very much
astonished to see dn;—lig’ht at that place, and I saw that they
lived there with their larvm, They carried these with grept !msfei
to the highest part of the eylinder which had not been altered.
In this retreat they were within reach of their plant-lice, and heye
they fed their young.

“In other places many stalks of the euphorbia laden with plant-
lice ruse in the very centre of an ant-hill belonging to the brown
ants. These insects, profiting by the peculiar arrangement of the
“aves of this plant, had constructed round each branch as many

itle elongated cases ; and it was here they came to get their food.

Having destroyed one of these cells, the ants forthwith carried off

into their nests their precious animals; a few days afterwards it

was repaired under my eyes by these insects, and the herd were
taken back to their pens, i

“ These cases are not always at g few inches from the groung.
]

K &
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I saw one five feet above the soil, and this one deserves also to be
described. It consisted of a blackish, rather short tube, which was
built round a small branch of the poplar at the point where i

Fig. fL—Aphides nnd Ants (mugnifia),

1eft the trunk. The ants reached it by the interior of the tree,
which was excavated, and without showing themselves, they were

able to reach their plant-lice by an opening which ¢hey had made
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in the beginning of this branch. This tube was formed of rotten

wood, of the vegetable earth of this very tree, and I saw many

a time the ants bringing little bits in their mouths to repair the
hbreaches 1 had made in their pavilion. These are not very

* commeon traits, and are not of the number of those which can be
attributed to an habitual routine.’*

One day, Pierre Huber discovered in a nest of yellow ants a
cell containing a mass of eggs having the appearance of ebony.
They were surrounded by a number of ants, which appeared to

" be guarding them, and endeavouring to carry them off.

Huber took possession of the cell, its inhabitants, and of the
little treasure it contained, and placed the whﬁlghin a box lid,
covered with a piece of glass, so as to be more easily observed.
He saw the ants approach the eggs, pass their tongues in between

| them, depﬂsiting on them a liquid. They geemed to treat theseo

“~egps exactly as they would have treated those of their own
species ; - they felt them with their antenne, gnther:ed them to-
gﬁfhﬁr;rﬂised them frequently to their mouths, and did not leave
* them fgr an instant. They took them up, and turned them over,
and after having examined them with care, they carried them
with extreme delicacy into the little earthen case placed near
them.

These were not, however, ants’ eggs. They were the eggs of
aphides. The young which were soon to be hs!t::hcd were to
give to the provident ants a reward for the atfentions they ji.q
lavighed upon them. How wonderful are the life and the habits
of the plant-lice, and their relations to ants! DBut we should he
led on too far, if we were to pursue these attractive details,

We pass on now to the history of another furnﬂy—-namol;.-,
the Gallinsecta, ns Réaumur calls them, or Coced. They pass
the greatest part of their lives—that is to say, many months—
entirely motionless, sticking to the stalks or branches of shruhs :
re.mui]]_{ng thus as devrﬁd_ Df movement as '[hE P].ﬂll.i- to Wll.lﬂ]l ﬂ]{a}'
are attached. One would say that they were part and parcel of
it. Their form 1is so simple, that nothing in their exterior would
make one guess them tq be insects. The larger fhc}' become, the

* Traite dIIUEI‘GtI}'lngiE, &o., PP 198-—211.
4 REQ‘h'ETI:"hﬁg‘ &e., pp. 205, 206. :

LY
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less they resemble living things. When the coccus is in a state
for multiplying its species, when it iz engaged in laying its
thousands of eggs, it resembles only an exerescence of the tree.

The Gallinsecta are found on the elm, the cak, the lime, th
alder, the holly, the orange tree, and the oleander. Some of the
species are remarkable for the beautiful red colonring matter
which they furnish. Such are the Covceus ecacti, the Chermes
erriegatis, or Oak Tree ‘Guchineal; and the Coceus polonicus. |

The common cochineal, Coccus eaeti, 18 found in Mexico, on the
Nopal, or prickly pear (Opuntiz), particularly on the Opuntia
'ﬁiﬂl{?‘ﬂ?‘iﬁr ﬂ]n G}JHJ‘H?‘G ﬁ'ﬁfﬂj:fi’f‘ﬂ, .Hlld ﬂ'lﬁ Gjiﬂ?lflm i, 1}1“1“_5
which belong tr the family of the Cactacese.

These insects are rather remarkable, in that the male and female
are so unlike, that one would take them fur
animals of different genera. i

The male presents an elongated, depressed bl:H']y £
of o dark-brown red. TIts head small, fumisha&
with two long feathery antennem, has only a rudi-
mentary beak. The abdomen i.‘d'tEl'miJ'lEﬁﬂd by
two fine hairs longer than its body, The wings,
perfectly transparent, reach beyond the extrem; g
of its abdomen, and cross each othey hm-iznntﬂ]iy

onchimedl over itsback. Tt islively and active. The female

e presents quite a different appearanes,
tu. Frst place twice as large as the male (Fig. 92), convex A
flat below. It resembles a larva, and has no wings. Tt 1u-.>[i:
is formed of a dozen segments, covered with g olancous du‘jf
The beak is very fully developed, and the two hairs op 'hrist.l.v;\
on the abdomen are much shorter than in the male. ;

The weight of ‘the body, compared with the shoriy ess of th
legs, prevents these creatures from being active, Th6 Togs o 1@
serve, in fuct, for clinging fo the vegetable from which ﬂmg d g
their nourishment. The circumstances attending the 'i:u'rt-h::r fr;:v
cochineal insect are yery curious. The larve gpe borm ; il .
dried-up body of their dead mothier, the skeleton of -
serving them as a cradle. This happens thys - The
attached to the lo yer part of the mother's hogy.
men of the mother is empty, its lower side dray

L £

It is in

it mother
CEES ' are
When the abdo-
B np towards the

|
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upper &ide, and the two together form a pretty large cavity. When
lthe mother dies, which is not long in happening, her abdomen
dries up, her skin becomes horny, and forms a sort of shell. It
is in this membranous cradle that the larvie of the cochineal msect
are born. The cochineal insect in its wild state lives in the
woods, But it can without difficulty be reared artificially.

Every one knows that the Jittle insect called the cochineal
furnishes, when its body ha$ been dried and reduced to powder, a
colouring matter of a beautiful red, peculiar to itself. This
circumstance has saved the cochineal from the persecution
to which so many other kinds of insects have been devoted
by the hand of man. In hot climates, in whiwg the cochineal
insect delights, it has been preserved, and is cultivated as an

. article of commerce. This is how the cochineal is reared in
Mexico :—An open piece of land is chosen, protected against the
west wind, and of about one or two acres in extent. This s sur-
roundgd with a hedge of reeds, planted in lines, distant from each
StiTer about a yard, with euttings of cactus at most about two feet
apart. The cactus garden made, the next thing is to establish in
it cochineals. With this object in view they are sought in the
woods, or else the females of the cochineal insect which are gravid
are taken off plants which have been sheltered during the winter,
and placed in dozens, in nests made of cocon-nut fikres, or in little
plaited baskets made of the leaves of the dwarf palm, and hung
on the prickles of the cactus. These are very soom Tod

= young larvie. The only thing now required to be done is
to shelter them from wind and rain.

The larvie are changed into perfect insects, which take
up their abode permanently on the branches of the cacti, as
Fig. 93 represents. The Mexicans gather them as soon as they
have reached the perfect state. The harvest cannot be difficult,
considering the immobility of these little creatures. When col-
lected, the cochineals are shut up in wooden boxes, and sent 10
Turope, to be used in dyeing.

Such is the method, very simple, as we see, of rearing the cochi-
nedl, a method which has been followed for centuries in Mexico.
Towards the end of the year 1700, a Frenchman named Thierry
de Menouville, formed the project of taking this Pracious insect away
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from the Spaniards, and of bestowing it upon the French colonies. |
He landed in Mexicp, and concealed =0 well the object of his ‘(
voyage, that he managed to embark and carry to St. Domingo .
several cases containing plants covered with living cochineals! !
Unfortunately, a revolution which had broken out at St. Domingo

Tig. Bl—~Tranch of e Caclus, with Cochlnonl insapis o
i ' fit arising from hi :
prevented any pra & om s praigewerthy .
The cochineals died, and the Spaniards Preserved ﬂ:::eimdmvmf]d'
in the renring of this insect, e
In 1806 M. Soyceylier, a sargeon in the French

i llai.‘l?:?‘1 Ble-
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Corsica, but without success. During the same year the cochi-

HEMIPTERA. tay
ceeded in bringing from Mexico into Europe some live cochineals
He gave them fo the professor of botany at Toulon ; but this
attempt to preserve them was unsuceessful.

In 1827 the mnaturalisation of the cochineal was attempted in

neal was introduced into the Canary Islands, but the inhabitants
did not understand the importance of this attempt. They counted
the cochineal among the number of noxious insects, and tried in
all ways to rid themselves of it. It was only after results obtained
by some more intelligent farmers, that the inhabitants of the
@anary Islands perceived the profits they might derive. From
that time its cultivation became more extensive, and after the
year 1831 it increased rapidly. Thus the cochineal imported from
the Canary Isles in that year amounted to only 4 kilogrammes.
In 1832 the amount was 60 kilogrammes, in 1833 it was 660 kilo-
grammes, in 1838, 9,000 kilogrammes, and in 1850, 400,000 kilo-

'grammﬁ.q. The French colonists in Algeria also tried to raise it.

In 1831, M. Limounet, a chemist of Algiers, collected some cochi-
neals, and had the merit of first introdueing the insect into
the colony. ©On account of bad weather, these first essays were
fruitless, but it was not long before they were repeated.

M. Loze, surgeon in the navy, undertook to introduce the
insect again, and with M. Hardy, director of the central garden
of Algiers, gave himself up, with great intelligence, to the natural-
isation and rearing of the cochineal in Algeria.

"7fh 1847 the French Minister of War, for the .Pm'pusa of

having the value of the Algerian cochineal fixed by commerce,
caused to be sold publicly on the market-place of Marseilles a
case of cochineal, the produce of the harvests of 1845 ang 1846,
from the experimental garden of Algiers, and which Gontained
17 kilogrammes of this commodity. Since that time the T
tion of this insect, the beginning of which was due to M. Limou-
net, has rapidly developed. In 1853, in the Province of Kjpiies
alone, there were fourteen nopalerics, or cactus gardens, contain-
ing 61,500 plants. The Government at that time bought the
harvests for fifteen francs the kilogramme. :

We have only pointed out in a general way how the odhineal
harvest is conducted. We will now enter into some details on the



135 . THE INSECT WORLI: .-

subject. These insects are gathered when the females are ahout
to lay, that is, when a few young are hatched. It is when the
females are gravid that they contain the greatest amount of
colouring matter. When the harvest time has arrived, the

rearers stretch out on the ground pieces of linen at the foot of the

plants, and detach the cochineals from them, brushing the plants
with a rather hard brush, or seraping them off with the blade of a
blunt knife.

If the season is favourable, the operation may be repeated three
times in the course of a year in the same plantation. The insects
thus collected are killed, by dipping into boiling water, being put
into an oven, u{,‘,b}' torrefying them on a plate of hot iron. The
cochineals when withdrawn from the boiling water are placed
upon drainers, first in the sun, then in the shade, then in an
airy place. During their immersion in water they lose the white
powder which covers them. In this state they are called i
Mexico ronagrides. Those which have been passed tlm:ugh tha
oven they ecall jespeadns, and are of an ashy grey; those that
are torrefied, are black, and are called segras. In commerce
three sorts of cochineal are recognised; first, the mastigue (mes-
téque), of a reddish colour, with a more or less abundant glaucous
powder ; secondly, the moire, which is large and of a blackish
brown ; thirdly, the sylrestre, which is, on the contrary, smaller
and reddish. The latter is the least esteemed, and is gathered on
wild cacti.

Ench yﬂafr there are imported into France 200,000 kilogramines
of cochineals, which represent a value of about three millions of
francs. Every one knows that it is with cochineal that earmine
is made, a magnificent red frequently employed by painters.
Lake carmine is another product obtained from the cochinesl,
And, lastly, scarlet is the powder of the cochineal precipitated by
Hﬂ_lf. of til].

Before the Mexican cochineal was known in Europe, the kermes,
or Coccus ilicis, known still in commeree and by chemists under
the names of Animal kermes, Vegetable kermes, and Seariet seed,
was used for the preparation of the carmine employed in the
arts. This cochineal lives by preference (at least, so it is sup-
posed) on the evergreen oak (Quercus ilex); whenee_its specific

name.

A
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The Coccus ilicis develops itself almost exclusively, not on the
green oak, but on the Quercus coccifera, or kermes ocak, a shrub
common in dry arid places on the Continent, and which vegetates
on a great number of spots on the Mediterranean, particularly
on the garrigues or waste lands of Herault.

The females of this insect, which, dried, bear the name of
graines de kermes, are of the size of an ordinary currant, without
any trace of rings, nearly spherical, of a violet and glaucous
colour. They adhere to the boughs of the shrub Quercus coccifera,
and form dry, brittle masses, which the peasants of the south of
France collect, and sell at a tolerably high price.

Before we possessed the cochineal of Mexico and of Algeria,
this cochineal was very much employed in the south of Europe,
in the Fast, and in Africa. It furnishes a beautiful red colour.
This last named and the Mexican cochineal are somewhat used
in pharmacy. They enter into alkermes, a sort of liquor served
at dinner in Ttaly, chiefly at Florence and Naples.

-Another species of cochineal is the Coccus polonicus, which is
met with in Poland and Russia, more rarely in France, on the
roots of a small plant, the Scleranthus perenniz. This cochineal
is gathered in the Ukraine towards the end of June, when the
abdomen of the females is swollen, and filled with a purple and
sanguineous juice. .

The Polish kermes ( Coccus polonieus) was formerly used very
much in Hurope, This product has not indeed lost all its im-

* portance in those countries where it is met ‘with in abundance.

We have now only to point out among the insects of this group
the Coccws locem, which lives in India on many trees, among
others on the Indian fig-tree, the Pagoda fig-tree, the Jujube tree,
on the Croton, &e.

These last-mentioned insects produce a colouring matter known
under the name of lac. They fix themselves on the little branches,
getting together in great numbers, forming nearly straight lines.
The bodies of many fecandated females, united together by =
resinous exudation which iz caused by the piercing of the bark,
constitutes the matter called in commerce, and by dygrs: by the
pame of lae, resinous lae, gum lac, &e.

Resinous lac is found in commerce under four forms : first, the
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lac in sticks, such as it is found concreted at the extremity of the
branches whence it exudes—it is an irregular brownish crust;
secondly, the sorted lae, picked off the branches and pounded ;
thirdly, the lac in scales melted down and run into thin plates,
which vary in quality according to the proportion of colouring
matter they contain ; fourthly, the lac in threads, which resembles
reddish threads, and is prepared thus in India.

One more word about the cochineal. The Coccus manniparus,
which lives on the shrubs on Mount Sinai, causes to exude from
the branches it has pierced a sort of manna. The Cocens sinensis
produces a kind of wax which is employed in China in the manu-
facture of candles. v



IV.
LEPIDOPTERA.

Tais order of insects is known popularly by the names of Butter-
fly and Moth. Linnwmus gave them the name of Lepidoptera,
meaning insects with scaly wings (Aeris, a scale, and Twepdy, a wing).
They are to be found in great numbers in all parts of the world. All
the insects contained in the order are, in their perfect state, remark-
able for the elegance of their shape, the rapidity and airiness of their
flight, and the multiplicity and beauty of their colours. Before
they arrive at this perfect state, the Lepidoptera have to undergo
three complete transformations. They leave the egg in the larva or
caterpillar state ; they pass next to the state of pupa or chrysalis ;
they then assume, after a variable time, their final or perfect form.
We will study them in their three different states in succession.

Tar Lanrva, or CATERPILLAR.

When the winter has stripped the leaves off the trees, the
Lepidoptera are seen no more. But as soon as the leaves begin
to show themselves on the trees and shrubs, this tribe of the
insect race again make their appearance. Caterpillars of all
kinds are gnawing at the leaves, even before they are fully
developed. Many of them have just emerged from the eggs
which the insects had laid at an carlier period; others have
passed the winter in this state.

When they come out of the egg, the young caterpillars are
in shape more or less elongated and cylindrical. Their body is
composed of twelve segments or rings. In front iz the head;

then come three segments, on which are the front legs, and which
o
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constitute the thorax; the other segments constitute the abdomen.
The head i1s formed of two scaly parts. It is often very deeply
hollowed out on its upper side, and divided into two lobes, which
contain in the angle formed by their separation the different parts
of the mouth. The head is uniform, rarely having, as far as our
caterpillars are concerned, any protuberance; but in the tropi-
cal species it is often armed with prickles, spikes, and extraordinary
appendages. They are provided with six small simple eyes;
izolated from each other. The mouth is armed laterally with
a pair of very solid horny mandibles, articulated by means of
vigorous muscles, and moving horizontally. It is the function
of the mandibles, as with the jaws, to divide the creature’s food.
On the middle of a broad under-lip, one may perceive a little
elongated tubular organ, pierced with a microscopic orifice. This
organ is the spinning apparatus, which the animal uses in fabri-
cating the threads which it will one day require. It is a tube
composed of longitudinal fibres. Tt presents only one orifice, cut
obliquely, and capable of applying itself exactly to the body
on which the larva is placed. From the contractile nature of
this organ and the form of its orifice, combined with the
faculty the insect possesses of moving it in all directions, result
the great differences we observe in the diameter and form of the
threads.

The external organs of the trunk and abdomen are the legs,
the spiracles, and varions occasional appendages, The legs are

Flg. M. —Foaly legs of the Ook and Klm Caterpillar.
of two different kinds. The one, to the number of six, attached
by pairs to the trunk, are covered with a shiny cartilage, aned
armed with hooks. These are the true legs. Fig. 04 represents,
after Rdaumur’s “ aléximu-e.sur les Différentes Parties des (he-
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nilles,”* the scaly legs of the caterpillar of the oak and elm. *
: The others are membranous, fleshy, generally conical or eylin-
J; drical, contractile, and taking, according to the will of the animal,
 very different forms. Fig. 95 represents, after the same memoir
“of Réaumur’s, the different forms of the membranous legs of

Flg. g5, —Mombranous legs of the Silkwaorm ( Bombyr meri).

& the Bilkworm caterpillar. This plate gives a sufficiently good
idea of the ghape of these organs, and of the hooks, circular or
gemi-circular, with which they are furnished.

In Fig. 96 are represented, after the same author, two mem-
branous legs of a large caterpillar, ~ .

of which the hooks of the feet are
fastened into a branch of a shrub.

Caterpillars have from two to ten
false legs, the scaly legs being always
six in number, The pro-legs, as the
fleshy onez are called, are divided .. gf
into Ainder and intermediate® The ~ 5 8
former are two in number; the in- 7"\
termediate are rvarely more than
eight in number.

In the caterpillars which have the
full number of legs—that is to say,

| sixteen—there are two empty spaces,

Fig. 98 —Membranons Jegs of a large
_/ where the body has no support : the Caterpillar embrucing & twig.

one between the legs and the pro-legs, formed by the fourth and
fifth segments; the other, between the intermedint.e prﬂ-lﬂg‘* and
the anal legs, formed by the tenth and eleventh ring.,

* Tome i p, 164, Plate iii, Figs. 14 2.
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The variations which caterpillars present, as far as the number
and situations of their pro-legs are concerned, are the following: —

The greatest number among them have ten pro-legs; others
have only eight; others only six, these may be called semi-
loopers ; others only four, one pair being situated on the last
ring, and the other on the ninth, as is the case of Looper cater-
pillars. And, lastly, there are others which have, only two pro-legs.

The various forms, numbers, and positions of these organs, produce
great differences in the mode of locomotion of caterpillars.  Those
provided with ten'or eight membranous legs have in walking
only a very slight undulating motion. Their bodies are parallel
to the plane which supports them. They can walk very quickly ;
but their steps are short and quickly repeated. Others, on the
contrary, in proportion as the number of their false legs diminish,
and the spaces between the legs inerease, walk in a more irregular
and quaiul'- manner,

If the reader will glance at Fig. 27, taken from Réaumur's
o WMémoire sur les Chenilles en général,”® which represents a Looper
caterpillar, with four mem-
branous legs, he will see that
there is a considerable space
between the posterior legs and
the first pair of pro-legs, along
which the body has no points
of support. If one of these caterpillars, lying quiet and at full
length, determines to walk, in order to take itsfirst step (Fig,-98)
it begins by humping its back, curvimg into an arch that part which
has no legs, and finishes by assuming the position scen in Fig. 99.

Fig. #7.—Looger Coterpilinr.

Fit. Bp__.('ll.ii'l‘]}illl'l-r enrved into an anch. Fig. 00, —Caturpillar a2 full length,
Tn the former position it has its two intermediate legs against the
posterior legs, and, in consequence, it has brought forward the
hinder part of its body, a distance equal to the interval of the five

segments which separate them. There it hooks on by its interme-
* Tome i, p. 49, Tlate i. Fig. 6,
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diate and hind legs, Then it has only to raise and straighten the
five rings which had formed the loop. and to advance its head to
a distance equal to the length of five segments. The step is thus
made, the caterpillar making the same movements in taking the
second and following steps.

This sort of gait has gained for them the name of Geometers,
because they seem to meusure the road over which they travel.
When they make 5 step, they apply the part of their body which
they have just curved up, to the ground, in exactly the same
way as a land surveyor applies his chain o it.

These looper caterpillars canmot shorten nor lengthen their seg-
ments at will, as other caterpillars, but only bend their bodies. There

Fig. 100,

~Cuterpiilar of the Swnllerw-tull Moth (Curapterys srmbresreia),

AreMANY species whose hodies are eylindrical, stiff, and of the same

colour a8 bark, Their attitudes deceive even the close observer.
They eml_rrar.'e the stem of o leaf or twig, with their hinder and
intermediate legs, vwiiilet the rest of their body, verticully elevated,
remains stjﬁ' and immovable for hours tﬁgu!jmr_ Fig. 100 shows
the ‘Jﬂ_t"—ff'l'“”m‘ of the Swallow-tail moth ( Qurapteryr sambucaria)
in this strange position, Now this is u feat of strength which
the most skilful of gy acrobats, ordinary and extraordinary,
= L
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which all the Leotards of the present day, and those who are to
succeed them, can never accomplish. With such a persistency,
this caterpillar can sustain its body in the air for a considerable
time, in all the positions imaginable, between the vertical and the
horizontal, and downwards again in any incline from the horizontal
to the vertical. “If one considers,” says Béaumur, * how far we
are from having in the muscles of our arms a force capable of sup-
porting us in such attitudes as these, we must own that the power
of the muscles in these insects is prodigious.”

We will not dwell now on the variubleness of the length of the
body of caterpillars; on the fleshy appendages which are to he
observed'on them; on the hairs which either beautify or render
them hideous, according to the faney of the observer; nor on the
various ecolours with which they are decorated. We will speak
again on these various characteristics, when giving the history
of some species of Lepidoptera remarkable in different ways.

Many caterpillars are solitary ; others live ih companies more gr
less numerous, either when young, or during the whole of their
existence. :

With the exception of a great number of moths, which live at the
expense of our furs, or woollen stuffs, and leather or fatty matters,
all caterpillars feed on plants. From the root to the seeds, no part
of the vegetable is safe from their attacks. The greatest number
of the species, however, prefer the leaves. Those of the most acrid
and poisonous are no more spureﬂ than those of the most harmless
plants. There are caterpillars which eat the leaves of the Euphorhia,
or spurge, for instance. .

¢ T wished to try,” says Réaumur, *“the milk of this plant on
my tongue. It produced hardly any effect upon it at first: but
after a quarter of an hour I found my mouth on fire, and it was
a heat which reiterated garglings with water during many hours
in succession could not quench. This continued till the next day.
The heat passed successively from one part of my mouth to another.

.

I, however, saw many of my caterpillars drinking greedily the

great drops of milk which were at the end of the broken stem I
had presented to them.”

Is it not extraordinary that there are caterpillars which vkt
the nettle P—that fhey eat the leaves of this plant, armed as it is

"
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with stinging bristles, which cause such smarting and itching to
our skin, and produce blisters upon it ¢

It has often been said that each plant has its own peculiar species
of caterpillar.  All we can say is, that a certain number of veget-
* ables only suit certain caterpillars. The species which eat roots
are few:; those which live in the interior of stalks or stems which
they feed on are numerous, and those which nourish themselves an
the pulp of fruits are rare. In general, after the leaves, the cater-
pillars prefer the flowers; in this they certainly do not show bad
taste. Their growth is more or less rapid, according to the species,
according to the nourishment they take, and according to the season
of the year. Those whose food is sncculent grow more rapidly than
those which have for their food dry gramineous plants and coria-
ceous lichens. Most of them eat at night, and remain during the
day motionless, and as it were in a state of torpor; others are so
voracious that they are constantly eating. This voracity is indeed
‘sometimes surprising. Malpighi has observed that a silkworm
often eats in a day a weight of mulberry leaves equal to its own
weight. How could we provide our horses and oxen with pro-
vender, if they required each day their own weight of hay and
grass? There are even some caterpillars which ure still more
voracious than that. Réaumur weighed several caterpillars of a
species which lives on the cabbage, and gave them bits of cabbage
leaves which weighed twice as much as their bodies. In less than
twenty-four hours they had entirely consumed them. In this
space of time theit weight inecreased one-tenth. Fancy a man
whose weight is 180 Ibs. eating in one day 360 Ibs. of meat, and
gnining 18 Ibs. in weight! Caterpillars eat by the aid of two
juws or mandibles, so broad and solid that, considering the
smallness of the insect, they are equivalent to all the teeth with
which Thrge apimals are furnished. Tt is by the alternate move-
ment of these mandibles that the caterpillars devour the leaves
with so much greediness and ease.

“A caterpillar, when it wants to gnaw the edge of a leaf,”” says
Réﬂ“murs *“ twists its body in such a way that at least one portion
of the edge of this leaf is passed between its legs. These legs hold
fast that portion of the leaf which is to be cut by the insect’s
jaws (Fig. 101). To give the first bite, the caterpillar elongates
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its body, and carries its head as far forward as possible.  The por-
tion of the leaf which is between the open jaws is cut through the
instant the teeth meet each
other; the hites succeed each
other quickly; there is not
one of these, or scarcely one
of them, that does not detach
‘a Dbit, and each hit is swal-
lowed almost as soon as cuf
off. At each fresh bite, the
head draws near to the legs;
in such a way that during the
remaining bites it describes an
are ; it hollows out the portion
of the leaf in a segment of o
circle, and it is always in this order that it gnaws it.”

Fig. 101.—Laoper Caterplllar enting the leaves
of the Apricot (afler Réamir, )

But there is o phenomenon in the life of caterpillars which we

ought to point ont, and which has attracted the attention of the
most illustrious observers. All caterpillars ehange their skins
many times during their life. It is not indeed enough to say
that they change their skins; the skins or cases they cast are so
complete, that they might be taken for entire caterpillars. The
hairs, the cases of the legs, the nails with which the legs are
provided, the hard and solid parts which cover the head, the
teeth,—all these are found in the skin which the insect abandons,

What an operation for the poor little animal! This work is ‘so’

enormous, so troublesome, that one cannot form a just idea of it.
One or two days before this grand crisis, the caterpillar leaves
off eating, loses its usual activity, and becomes motionless and
languid, Their colour fades, their skin dries little by little, they
bow their backs, swell out their segments, At last this ﬂl'iﬂd-up
skin splits below the back, on the second or third ring, and lets
us have a glimpse of a small portion of the new skin, easily to be
recognised by the freshness and brightness of its colours.

«« When once the split has been begun,” says Réaumur, “ it is
ensy for the insect to extend it; it continues to swell out that part
of its body which is epposite the elit. Very soon this part raises
itgalf above the sides of the split; it does the work of a wedge,

£ -
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which elongates it; thus the split soon extends from the end or
the commencement of the first ring as far as the other side of the
end of the fourth. The upper portion of the body which corre-
sponds to these four rings is then laid bare, and the caterpillar
has an opening sufficiently large to serve it us an egress
throygh which it can entirely leave its old skin. It curves its
fore part, and draws it backwards; by this movement it dis-
cngages its head from under its old envelope, and brings it up to
the beginning of the crack; immediately upon this it raises it,
and causes it to go-out through this erack. The moment after-
wards it stretches out it# fore part and lowers its head. There
now remains for the ecaterpillar nothing but to draw its hinder part
from the old case.”

This excessively laborious operation is finished in less than d
minute. The new livery which the caterpillar has just put on is
fresh and bright in colour. But the animal is exhausted by
its fast, and the efforts which it has made. Tt requires a few
hours in which to regain its equilibrium, and at the same time
its former activity and voracity. '

Tur CHRYsALIS, oR Pupa.

Having attained its full development, the caterpillar ceases to
eat, as at the approach of a moult it empties its intestinal canal
“by copious ejections ; it loses its colours, and becomes dull
and’ livid, and thus prepares itself to enter a new phase of its
existence,

Some, when about to transform themselves into chrysalides, sus-
pend themselves to foreign bodies.  Others spin a cocoon com-
posed of silk and other substances, which secures them a gainst the
attacks of their'enemies and the action of the atmosphere. Those
which suspend themselves can be divided under two heads, accord-
ing to the mode of their suspension:—1, Those which suspend
themselves perpendicularly by the tail. 2. Those which, after
having fixed themselves by the same part, suspend themselves
hotizontally, by means of a silk thread passed round the
bnd}'-

To understand the difficulty which the first of these operations
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presents, we must consider the problem which the caterpillar has
to solve. In this, problem there are two unknown quantities to
be discovered. For the first, the caterpillar must suspend itself
firmly ; for the second, the pupa, having no communieation with
the object which supports it, must be suspended in the same
manner. This problem is difficult, apparently impossible to solve.
It is only by watching these insects at work that one can discover
the admirable mysteries of their lives. Swammerdam, Valisnieri,
and other observers who have studied insects, had not, however,
observed the mancuvres of caterpillars in .this curious phase of

Figs, 102, 108, —Catorpilinrs of the small Tortoise-ahell Butterfiy ( Fanesnr nrfiee)
udlergoing their matnmorphioais.
their existence. It is to Réaumur, again, that science is indebted
for the most charming and valuable observalions on this peint.:
He got together a preat mrmbu‘r of caterpillars of the small
Tortoise-shell Butterfly (Vanessa wrtice), black, prickly cater-
pillars which are common on the stinging-nettle, where thay Bas
in companies, and suspend themselves by the tail. When the
time approaches at which the caterpillars of this species ought to
undergo their transformations, they usually leave the plant which
had up to that time served them as food. After havip e wandered
about a little, they find themselves in some convenient spot, where
they hang themselves up head downwards (Figs, 102, 103).
In order to hang itself in this way, the caterpillar he'g{us.b«,-
covering, With threads drawn in different directions, a pretty
large extent of ’rhq‘: surface of the body against which it wishes
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to fix itself. After having covered it thus with a kind of thin
cobweb, it adds different layers of threads on a small portion of
this surface, in such a manner that the upper one is always smaller
than that upon which it is laid. In this manner a small hillock
of silk is formed, the tissue of which is not at all compact. Tt
resembles an assemblage of loose or badly interwoven threads.
The membranous feet of the caterpillar are armed with hooks of
different lengths, with the aid of which it suspends itself. By
alternate movements of contraction and elongation of its body,
it pushes its hindermost legs against the hillock of silk, presses
against it the hooks of its feet so as to get them better entangled,
and lets its body fall in a verticak position. h

It remains hanging thus, often for twenty-four hours, during
which time it is occupied in a diffienlt task, that of splitting its

Figs. 104, 105, —Fupm of the !TLTELEEI_?IEI{::EE}IJhnmﬂ:l:.— fresing themeelves from
gkin. Im order to effect this, it incessantly curves and recurves its
body (Fig. 102), until at last a split appears on the skin of the
back, and through this split emerges a part of the body of the
pupa. This acts as a wedge, and little by little the spli;: widens
from the head to the last of the true legs, and beyond them.
Then the opening is sufficient to allow of the chrysalis drawing
otk :fhE fore part of its body from the envelope, which it im-
mediately does. To set itself entirely free, the chrysalis lengthens
and shortens itself alternately {Fi;;, 104). Tach time that it
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shortens itself, and when it consequently distends the part of
its body which is outside the old skin, that part acts against the
edges of the slit, and gradually pushes the old skin upwards,
Thus the caterpillar skin ascends, its plaits nrnj
pushed nearer and nearer together, and it is soon
reduced to a packet so small that it covers only
the end of the tail of the chrysalis (Ifig. 106).

But here comes the culminating point, the
most difficult part of the operation. The pupa,
which is shorter than the caterpillar, is at some
distance from the silky network to which it

must fix itself; it is only supported by that
el T artasatiall extremity of the eaterpillar’s skin which had not

e e B split open. It has meither legs nor arms,

IR T yet it must sot itself free from this remaining
part of the skin, and reach the threads to which it is to suspend /J
itself, F :

The supple and contractile segments of the chrysalis serve for
the limbs which are wanting to it. Between two of these seg-
ments, as with a pair of pineers, the insect seizes a portion of the
folded skin, and with such a firm hold that it is able to support
the whole of its body on it. Tt now curves its hinder parts
slightly, and draws its tail entively out of the sheath in which iy
was enclosed. It then reposes for an instant only, for it has not
yot finished the laborious operation of its d:lzli\'urmu_-n. It must
free itself entirely from the dry skin which surrounds the-ex.-
tremity of its body. .

The insect curvea the part which is below its tail in such g
manner that that part can embrace and seize the packet to which
it holds on. Tt then gives to its body a violent shock, which
maker it spin round many times on its tadl, and that with great
rapidity. During all these pirouettes the chrysalis acts against
the skin; the hooks of its legs fray the threads, and break them
or disentangle themselves from them. Sometimes the threads do
not break at once. Then the animal recommences its revolutions
in an opposite direction, and this time it is almoest certain to
succeed.  Beéatmur, however, saw a Pupa ~;|;].i+::11j after having
tired itself in vain in its endeavours to et entirrrI}- free of its
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old skin, despairing of ever being able fo manage it, abandoned

it where it was so solidly fixed. We represent (Fig. 107), rather

magnified, the chrysalis arrived at its final state, and suspended to
. a branch of a tree by a network of sille.*

We come now to the mode of suspension
employed by those caterpillars which, after
having fixed themselves by the tail, strengthen
the support by means of a small silk cord
pussed round their .bud:,'.

It is again to Réaumur, that indefatigable
ohserver of the habits of insects, that we go
for the details of this manner of suspension.
According to HRéaumur, these caterpillars
make and put on this belt in three different my, o7 —pups divested of
ways. Dut of these three ways the simplest, ™ MEp
and the least liable to meet with aceident, is that employed by
the larva of ‘the Cabbage Butterfly (Pigris brassice). When
the time for its metamorphosis is only a few days distant, one
may « observe this caterpillar engaged in strefching threads
from different parts of the case in which it is coufined. It then
chooses a spot, which it covers entirely with threads, some more
compact than the others, and disposed in layers, which cross
each other in different directions. These threads form a thin
white eloth, against which the belly of the caterpillar and
that of the C!ll'}'ﬁil]is are later applied. Very soon we see a
small hillock of silk rising. The caterpillar hooks' itself on
to this by the nails of its hinder feet, and sets to work to secure
itself.

To understand this process, it suffices to know that after having
lengthened its body to a certain point, this caterpillar can turn
back its head on to its back, and reach to the fifth ring,
having its three pairz of true legs in the air. But without
putting the eaterpillar into such an unnatural position, let us take
it in a position in which it is simply bent sideways in such &
manner that its head, with the thread-spinning apparatus, which
is below, can be applied opposite and pretty near to one of the

* It has been ﬁ:m“"k‘-‘ﬂ that only thoss whose continuanse in the 1'Jll|_1ﬂ1 !13“ is
short, nndergo thir metamorphosis in this apparently inconveniont position.—I.
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legs belonging to the first pair of membranous legs. . Our cater-
pillar begins by f{ixing on this point a thread, which is the first
of those that are intended to tie it up securely.

“This thread,” says the illustrious author of the * Mémoires
pour I'Histoire des Insectes,” “must pass over the caterpillar's
body, and be attached by its other end near the leg corresponding
to that near which the first end was fastened. To spin the
thread the proper 1c&ngt.l'|,_ and at the same fime to fix it in its

Fip. 108, —Caterpillarsof the Cabhoge Butterfly ( Prerie brassiee),

proper place, the caterpillar has only to bring round its head to
the fifth segment. The thread will be drawn from the spinhing
apparatus as the head advances over half the circumference of
the circle which it has to describe ; and when it has deseribed this,
there will only remain for it to stick fast the second end of the
thread against the support. Thus the head, which was at first placed
against one of the legs, advances little by little on the outline
of the fifth ring as far as to its middle (Fig. 108). Tt is the
facility the caterpillar has of reversing its body that enables it to
make its head perform this journey ; in proportion as it moves
it over the eircumference of the ring, it twists its body, And at
last, when it has brought it over the top of the segment, its hody is
exactly folded in two; it draws it little by little from this situation
by bending towards the other side, and by causing its head to pass
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gently over the last quarter of the circle. Af last the caterpillar
finds itself bound on the second side; the head rests on the
thread-covered plane, and the insect fixes the second end of the
thread.”

It has only to repeat the same manceuvre as many times as
there are threads wanted to make a strong band. But each
thread embraces the head,
or rather the lower part
of the head, for it knows
how to make each thread
it spins glide into the
bend or crease of its
neck by a little movement of its head. It must disengage this
head from under the band, not a difficult opera- ..
tion. It causes it to slide along the threads near 4 2=l
one of the places whera they are fixed, and it is G
thewin -the position indieated by the foregoing
engraving (Fig. 109).

About thlrt.:r,r hours after the caterpillars have
succeeded in making themselves fast, they have
completed their transformation into pupe (Fig.
110). TIn that the pupa of the above-men-
tioned caterpillar is seen in two different posi-
tions, and kept down by the same band which first
supported the caterpillar.

Those caterpillars which construct cocoons, make
them of silk and other substarices. These cocoons
are, for the most part, oval or elliptical, some-
times boat-shaped, and ordinarily white, yellow, or
brown in eolour. The threads may very slightly
adhere together, or be closely united by a gummy
substance with which the caterpillar lines the in-

Fig. LD, —Caterpiline of the Figria brassicm,

i > & Fig. 110, —Papm af
terior of the cocoon, and which it expels from the — Pieris besssics.

anus. Some cocoons are composed of a double envelope, others are
of an uniform texture, Some are of a tizssue so close that they
entirely hide tlie chrysalis contatned within ; others form a Very
light cov ering, thmugh which the chrysalis can be easily parﬂmﬂd
(Fig. 111).
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Among caterpillars that make a very slight cocoon, some, as the
Catocalas, gather together two or three leaves into a ball, to
protect them. Others strengthen their COCOOTE,
and render them opaque by adding earth, or other
substances, often obtained from their own bodies,
Some, after having spun their cocoon, cast forth
through the anus thrée or four masses of a matter
resembling paste, which they apply with their
head to the inside of the cocoon, and which, dry-
ing quickly, becomes pulverulent, (thers employ

for the same purpose the hairs with which their
Fig, 111, — Cocoon, i
nfter Rénuzmier, bodies are coveled.

The larva of Acronycta aceris (Fig. 113) is covered with tufts of

o sy i et | e e
Vol 18 WA s Q

Fig 112, —Larvm of Catocals Fraxing,

yellow hajr. Réaumur made these caterpillars work under his
own eye in glass vases. They make the layer which is to form

Fig 113 —Larvn of Acrouyvta seeris,

the exterior surface of their shell or cocoon, of
it iz thick encugh, tear out their hair, now
from another. But we will leave the

pure silk, and when
from one place, now

illustriogs observer to
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relate this operation himself, which must without doubt be pain-
ful to the poor animal :(—

“Its two teeth are the pincers the caterpillar uses in seizing
a portion of one or other of the tufts of hair; and when it
has seized if, it tears it out without much difficulty. Tt at onee
places this against the fissue it has already commenced, in which
it entangles it at first simply by pressure; it fixes it then
more securely by spinning over it. It does not leave off tearing
out its hairs till it has entirely stripped them off When the
caterpillar has taken between its teeth and torn out a whole
tuft of hair, the head, carries it and deposits it on some part of
the lower surface of the cocoon ; but it does not leave the hairs
of such a large parcel together. The next moment one sees
its head moving about very quickly; then taking a portion of

Fig. 114, =Tnrva of Acronyota nceris. Fig. 115.—TLarva of Acronycts aceria taken"
» ol of ils cocoon.

the hairs from the little heap, it distributes them about on the
neighbouring parts of the cocoon. If one opens one of these
shells before the caterpillar has become a chrysalis, the larva,
which iz quite naked, and which was only known by its hair, can
be no longer recognised.”

The caterpillar of the Tiger Mofh or Woolly Bear, called by
Réaumur Marte or Herizson (Chelonia eaje, Fig. 1186), is
covered with long inclined hairs. This caterpillar also makes
use of its hairs for strengthening the tissue of its cocoon ; but
whether it feels the pain more acutely than the first, or whether
it has much more to suffer, it does not tear out its hairs. Itadopts
another system; it cuts them. The caterpillar is then enveloped
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on all sides in its hair, which is to servé it in the construction of
its cocoon.

Fig. 118.—Larva of Chelonia coja,

Another species uses its hairs,in the composition of its cocoon ;
but it adopts an entirely peculiar way of tearing them out, when
the tissue of its cocoon has become
a species of network of pretty
closely packed rings. Réaumur
one day saw one: part of the
cocoon bristling with haire. These
were the hairs of a part of the
back of the caterpillar, which it
had pushed through the rings of
its cocoon. The caterpillar then
moved about as if rubbing this

I-‘IE-iII.T.—I.n.rmnf[‘hu!nmincu]nrumdug Pﬂl‘t Uf 'ItS ].'Iﬂ{}k Suﬂﬂﬂﬁ%i?ﬂlj in

Its eacoon. opposite directions against the
interior surface of the eocoon. In this way the hairs were very:
soon torn out and kept retained in the rings of the cocoon. This
voecon is then bristly inside, and does not at all suit the future
chrysalis, which does not like to be touched by any but smonth
surfaces. The ecaterpillar then works with its head, to lay the
hairs along the interior surface, and to keep them down by threads,
which it draws over them. At another time Réaumur saw a small
hairy caterpillar, which appeared to live on lichens, using its hair ?
in another way. It tore them out to make its cocoon, but it
was not to lay them down and work them into a tissue. It set
them straight up like the stakes of palisades, on the circumference
of an oval space, in which it was placed. Shut up within this pali-
sade, it spun a light white web. This web supports the hairs;
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causing the greater part of them to curve at their upper extremity,
in such a manner as to form a sort of cradle.

4 It remains for us now to speak of the caterpillars that make

-‘\thn Pimpernel caterpillar arranging and sticking together

their cocoons of silk, together with other materials. Réaumur saw

Fig. 118, —Smull Caterpllior of the Pimparnal. Fig. 119.~Cocoom of the sarne.

the

leaves of, that plant, and spinning underneath them a thin sopoon
of white silk (Fig. 119).

Some caterpillars make their cocoons on the surface of the

earth, and even with earth. These cocoonz are spherical or
oblong. Their exterior is more or less well shaped, but their
interior 1s always smooth, polished, shining like moistened earth,

worked up together into a kind of puste,'unrl carefuli;,— smoothed

out. This cocoon is besides lined with « covering of silk of

of silk may be seen in it, crossing ench other
together the particles of earth.

variable thickness. The shell is not made of earth alone -

threads
» and hinding

These subterranean workers do not allow their Proceedings to

be easily observed. Réawmur was fortunate enough to be gble to
discover the artifice they employ in the construetion of their shells
or cocoons. The Cucullic verbasei (Fig. 120) makes itsclf a

t

hick and very compact cocoon of the form of an egy (Fig, 121).

Résusmur took one of these out of the ground before it was
fortified. He tore it partinlly open, and placed it in a glass
vase containing sand, but the poor insect was not long in repair-
ing -the disorder caused by the rough hand of our naturalist. It
only took four hours to restore its cocoon to its former state.

“It began™ says Réaumur, * hy coming almost entirely out,
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and left only its hinder part within. Tt moved its head forwards
as far as was necessary to enable it to seize a particle of earth.

)

Flg. 130, —Cueullin verbnsel,

As soon as it had got its load,it re-entered the interior of the
cocoon. It deposited the grain of earth, and came out again im-
mediately, as it did at first, to pick up another grain, which it
carried likewise into the interior of the cocoon. This operation
it continued for more than an hour, y
. - « . The provision of materigly ©
being got together, the caterpillar
now devoted its whale attention to
Tmrk{‘ng them up. Tt began by
spinning over one part of the edges
of the opening.  After having put
over this a small band of very loose
web, the caterpillar’s head left the opening, the insect went right
buck again into its cocoon, and the head returned to the opening
loaded with a little grain of earth, which it entangled in the silky
threads. It then entangled in them two or three, or g greater
number of grains, according to the quantity of threads it had
spun. It bound them into these with other threads after
which it drew threads over the edges of another [:urt: B.
thus going round the whole rim of the opening, and by E!.u'r iuy
and fixing the grains of earth in the threads which WeTe thejlu.q%
::;-EE‘];::E over the opening, it rendered its diametey smaller,and
Tt was by working with its head that our mge,
new wall of its eocoon the necessary eurvaiurg,
ing to lnow how, as it could no longer put out
stop up the orifice.

Fiyr. 131.—Cocoan of the Cacullia veghascl,

N gave to the
It was interest-
1ts head, it eould
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“TIt knew how to change its mancuyres. When the opening
- was reduced to a circle of only o few lines i diameter, it drew
threads from a point on the circumference to another on the
other side: .« .. Thus the opening was covered in with a rather
open net-work. . . . . As soon as this web was finished, it got a
grain of earth (which it had laid by until it was wanted), brought
it up, placed it against the web, and by pushing and pressing it,
made it pass throngh the web until it reached the exterior.
And so in sucecession the whole of the web was covered with
grains of earth. . . . . It was not contented with rendering the
exterior of this place exactly like the rest of the shell; it fortified
it thoroughly ; it added to it, oné after another, layers of grains

. of earth till it was as solid and as thick as the rest.”
The larva of Pyralis corticalis, which is found on oak trees,
in the month of May, exhibits to what point these little insects
< Ngarry their industry in the construction of: their cocoons, in
the choice of their materials, in their manner of working them
up, and in the forms they cause them to assume. Réaumur
one day saw this caterpillar on a small branch, between two tri-
angular appendages (Figs. 122, 123). This was the beginning of a
cocoon. Hach triangular blade was composed of a great number
of small, thin, rectangular plates, token from the bark of the
- twig. The caterpillar detached with its teeth a small band of
bark, and fitted it on, and adjusted it with admirable precision
against the edge alveady formed. Tt then fixed it securely with
silk threads. Réaumur saw this caterpillar work and raise in

this way a large blade during an hour and a half,

“When one sees,” he says,* “an insect which, to con-
struct a eocoon, begins by collecting together an infinite number
of small plates of bark in order to compose of them two flat
triangular blades; which, to gain its end, takes means that
seemn 80 roundabout, althongh they are the mest suitable and
the quickest it could adopt, one is very much tempted to eon-
sider S:*:Ch an insect, when one sees it thus acting, possessed of
]"'EI'I%EIII.

These two blades are at last transformed into a regular cocoon.
The little animal, which is at the same iime’ architect, cabinet

* Mem. 12, vol. i, p. 487,
M
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maker, and weaver, arranges it in such a way as to form a
hollow cone, which it only remains for it to shut. Réaumur o
calls this sort of cocoon or shell, la cogue en batean, the boat-

TFigs. 122, 128 —Coenan of Pyralis corticalis (mngnifled, proper a'm.-ﬁ inchy.

shaped cocoon. Some caterpiliars weave cocoons of the same |
form with pure silk. |
To bring this subject to an end, we will mention the industry
of the Puss-moth (Digranura vinula), and that of a small Tineina,
which eats the barley stored away in our granaries.
The larva of the Puss-moth employs in the construetion of its
hell the wood of the tree on which it has lived. It bites it
up, and, mixing it with a glutinous fluid which it secretes from
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its mouth, reduces it to a sort of paste, which it then uses in the

% formation of an envelope, of such hardness that 4 knife can hardly

ent into it.

@ l"~ The Tineina lines the interior of a grain, of which it has

previously devoured the contents, with a coating of silk, and
divides it thus into two different chambers. In one of these it
is to change inio a pupa; in the other, it places its excrement.
And so the little careful architect constructs its house in such a
manmer as to find in it tranquillity, cleanliness, and comfort.

‘When caterpillars have not within theirsreach the materials
they are in the habit of employing, like good workmen, they
content themselves with what they can get. Réaumur supplied a
caterpillar which was forming its cocoon of pieces of paper of
which the box was made in which it was imprisoned.

ﬂ What an extraordinary condition, what a strange phase of

\Tifﬂlff}' does the chrysalis present to us—a being oceupying the
middle state between the caterpillar and the perfect inseet! How
little does it resemble that which it previously was, and what
it will become ! In appearance it is scarcely a living being; it
tales no nourishment, and has no digestive organs; can neither
walk nor drag itself along, and hardly bends the joints of its
body. The outside skin of the chrysalis appears to be cartila-
ginous; it is generally smooth, although some species have hairs
seattered over their bodies. ’

We distinguish in chrysalides two opposite sides. The one is

Fig, 126.— A eomical . Fig. 125, —Pupa having angalar peojeetinas,
the insect’s back, the other its under side. On the upper part of the

latter (Fig. 124) we perceive various raised portions, formed and
' M2
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arranged like the bands round the heads of mummies; the hack
is plain and rounfled in a great number of pupe. But a great
many others have on the upper part, along the edges which
separate the two sides, little humps, eminences broader than they-
are thick, ending in a sharp point (Fig. 125).

The head of the angular pupme terminates sometimes in two
angular parts, which diverge from each other like two horns
(Fig. 126). In some other cases they are curved
into the form of a crescent. These appendages some-
times mive to the pupa the appearance of a mask,
especially as an eminence placed on the middle of
the back is rather like a nose, and the small eavi-
ties may represent the eyes (Fig. 125).

The eolours of angular pupe attract our attention,
A“m;iﬁ“ﬁf-m ., Some are J.superhl}r covered ; they appear to he

Butterly-  wrapped in silk and gold.  Others have only spots of®
gold and silver on their belly or their back. All, however, have
not this remarkable splendour, nor these metallic spots.  Some are
green, yellow, and spotted with gold. Generally, they are brown.

Refumur has shown that this golden colour is not due, as was
thought for a long while, to colouring matter, but to alittle whitish
membrane, placed under the skin, which refleets the light throngh
the thin outer pellicle, in such a manner as to produce the optical
illugion which imparts to the robe of the chrysalis the golden
hues of o princess in grand costume. A is not gold that glitters,
Refumur proves literally, in the case of chrysalides.®

Let us add that the chrysalis remains thus superbly dressed ag
long as it is tenanted, but loses its colour as soon as the hutt-:-rlijr
has quitted it.

The cone-shaped pupe belong to the twilight and night.-ﬂ}-ing
Lepidoptera, and to those butterflies whose caterpillars are onisci-
form, or in shape resembling a wood-louse. They are generally /ﬁ
oval, rounded at the head, and more or less conical at the lower
end. Their colour is generally of an uniform chestnut brown.

What a mystery is that accomplished in the transition from the

# The word is devived from ypueog, golden ; for that reason pupa is & better wonl
than chrysnlis, a3 this only strictly applies to a very small number; for the mme
vengon aurelin 18 a bad word—En,
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chrysalis to the perfect state! Those great changes from the larva
. state to that of the pupa, and from the pupa to that of the imago,
| are accomplished with such rapidity, that these phenomena were
% U looked on as sudden metamorphoses, like those related in mytho-
‘| logy. It has been thought also that there was in these changes
from one state to another a sort of resurrection. There is here
neither sudden metamorphosis, nor, as we will show, resurrection.
In fact, the chrysalis is a living being; it indeed shows its vitality
by exterior movements. Under the old skin of a caterpillar
about to moult, under the envelope which is soon to be cast off,
the new integuments are being prepared: There is here then only
1 change of dress. '

Some days before the moult, split the caterpillar’s skin, and you
will find already beneath it the skin which is to take its place.
It some days before the transformation of the :
[ Caterpillar into o chrysalis, ome opens it
ihe rudiments of wings and antennm may
be discovered. If ome 13 contented with
examining a echrysalis on the outside only,
all the parts of the future insect can be dis-
tinguished under the skin: the wings, the legs,
the antennm, the proboscis, &e.; only, these
parts are folded and packed away in such a
manner that the chrysalis can make no use
of them. Tt could not, moreover, make use
of them on account of their incomplete develop-
ment.  Fig. 127 shows, after Refumur,* a
chrysalis magnified and seen from its lower
side, on which we observe :—a, the wings; &b,

the antennm ; ¢, the trunk or proboseis,
There is 0 moment when these parts, pressed ®iz 127 - a4t Fhe

. & Large Torl oise-shell Hutter-
% one against each other, and as it were swathed b e sl Buter.

up like o muminy, are very easily scem, for g e A
they are, as we may say, laid bare. This moment is that in which
the pupa has just quitted the eaterpillar’s skin, It is then
still soft and tender. Tis body 1s moistened with a liquid, which,
drying rapidly, becomes opaque, coloured, and of a membranous

-4 * Tome i p. 382, planche 16, Fig. 8, *
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consistency. The result is that the parts which did not cohere
in the least when, the chrysalis made its first appearance, arc
fastened together, so that though one could at first observe them, ‘
through a layer of transparent fluid, they are hidden now under &
a sort of veil or cloak. Tt is necessary to seize then the moment ©
of the birth of the chrysalis, to observe it accurately.

On examining the pupa before the liquid which pervades these
parts has had time to dry, one finds that it resembles the perfect

Fig. 138 —Chiryaatis of the Large Turtolsa-shell Butterfly ( Frenesse polyebloros whose difforent
have bhoen opaned Lelore they were fastenod down.
{a, winge. &b, antennm.  f, trunk of proboscis. )

insect. One can indeed then separate from each other all the e
terior parts which belong to the imago. One recognises the head,
which is then resting on the thorax; the two eyes and the antenng
{Fig. 128), which are brought forward like two ribbons ; the
wings also brought over the thorax, but these are separated aprti-
ficially in the drawing we have given after Refumur;* and Instly
in the space left between the wings, the six legs, and the b % r;i'_r
the insect.

To sum up: the pupa, when it approaches the period for bethg
hatched, is only wrapped in the pupal envelope. Directly it has
strength enough to rid itself of its wrapping, the insect frees itself

o

» * Tome i p. 382, planche 95, Fig. 7.
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from its fetters. It flies away, brilliant and free, and its many-
coloured wings glitter in the sun.
The duration of the pupa state is variable, according to the

: species and the temperature. Réaumur placed in a hot-house,

in the month of January, some pupe which, in the ordinary
course of things, would not have been hatched till the month
of May, and a fortnight afterwards the imagos had appeared.
On the other hand, he shut up some pupm in an ice-house during
the whole of a summer, and thus retarded their being hatched
by a whole year. The influence of the temperature on the period
of emerging, and, mnse{iucn‘tly, the influence of the seasoms on
the length of this period, are completely brought to light by
these experiments,®

We will now see how the insect delivers itself from the last
skin. To quit the pupa case is not so laborious an operation as
it was for the same insect to quit the caterpillar’s skin. This is
because the pupa case is drier; it does not adhere to every part of
the body, but is brittle. Those which are enclosed in a cocoon free
themselves of the pupa in the shell itself. So as to witness the last
operation which we have {o consider, it may be opened, and the
pupa drawn out of it with eare. If then placed in a box, ene sees
the metamorphosis take place. To study this last evolution which
is now occupying our atfention more at his ease, Réaumur covered
a large extent of the wall of his study with pup= of the Vanesse
polychloros and other species. !

When the parts of the body of the insect have attained to a
certain degree of solidity within the envelope, it has no great dif-
ficulty in making the thin and friable membrane which surrounds
it split in dﬂfemﬁnt places. If it even distends itself or moves, a
small opening is made in the dried skin. If it reiterates its move-
ments, the opening increases in size, and very soon allows the
imago fo emerge. It is on the middle of the upper part of the
thorax that the envelope begins to split. The split extends over
the middle of the forehead and back. The pieces of the thorax
open, separate themselves from the other parts to which they were

* They herdly seem from later experiments to be so fully expluined. Tt is o well-

known facl that many insects remain in this state a variable time; the Bmall Bggar
{ Bowbyx laniestres) sumotimes a8 muny a8 sevon years.—Ep.
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fixed, and the inscct can take advantage of the opening which

is made, and escape. Little by little also it advances its head. ,
The head is the first out of the old skin, and the insect sets itsell’ |
entirely free. : L

This occupies rather a long time; for one must remember that,
under the pupal envelope, its legs, its antennm, its wings, and
many other parts, are enclosed in special cases. Theso peculiar
circumstances show that the animal has much trouble and must
employ some time in setting free all the parts.

At Iast our prisoner has come out of its narrow cell, and is
delivered from its old covering. What poet can describe to us
the sensations of this charming ‘and frail creature which has just
risen from the tomb, and for the first time is enjoying the splendid

- light of day, the radiant sky, and the flowers
o, redolent with intoxicating perfumes, which are j
inviting it to kiss and caress them ! ~

i The wings strike one most. They are very
AW small at the time of birth.

| Fig. 129 represents, after Réaumur,* a moth

# at the moment in which it has just emerged

from the pupa. But at the end of a short

period the wings become developed ; only they

are wrinkled, as Fig. 130, given by Réaumur,

Tig, 12{.—Noil jnst
¥ emargeil. represents.

Réauwmur having taken between his fingers a very short wing

of a butterfly which was just hatched, drew it
about gently in all directions. He succeeded thus
in giving it the whole extent it would have
assumed naturally.  According to Réaumur the
wing of a butterfly just born, which appears so
small, is really already provided with all its parts,
only it ig folded and refolded on itself, He sup- &
poses that what his hands did to lengthen the'
butterfly’s wing, is done naturally by the liquids
which are about the insect which has just emerged,
F"f;i,’::‘,'.‘.ﬂjﬂ'.}-'ﬂ-‘t}tm and '.rl:n:nsr:: wings are no longer confined in
their cases, At the time of its birth the wings are flat and

* Tome i p. 654, planche 46, Fig. 1.



LEFIDOPTERA. LGD

thick ; as they grow, little by little they spread themselves out
and become curled up. When they are completely developed sm_d
flattened, the wings become firm and hard imperceptibly, and this
firmness extends at the same time to the whole of the body,

‘Figs. 131 and 132, borrowed, like the preceding, from the 14th
memoir of Réaumur (sur lx trangformation des chysalides en

Fig. 131.—Moth wlhose wings are developing,  Fig. 152.—Motl whose wings are developed,

papillons), show the states through which the wings of the same
moth pass, before they are thoroughly developed.

Those pupm enclosed in cocoons free themselves entirely or
in part from their old skin, in the shell itself; but the imago
is still a prisoner. It has broken through a first enclosure; it
must open itself a way through the second. How does it manage
to bore through the often very solid walls of this second prison,
50 as to regain its liberty #  Réaumur stated that in the Lackey
moth (Bombye neustria) the head iz the only instrument of which
the insect makes use in opening a passage, the compound
eyes then acting like files. These files cut the very fine threads
of which the cocoon is composed, and as soon as the end of the
cocoon is pierced through, the insect uses its thorax like a wedge,
to enlarge the hole. Tt very soon managds to get its two front

legs out, fixes itself by them onto the outsitle, and little by little
emerges from its prison. .

Tue Prrrecr Insecr.

Who does not admire the extraordinary splendour, the vivaeity,
the prodigiaus variety of colours of these brilliant inhabitants of
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the air? Some amateurs have devoted to the purchase of certain
butterflies large sums of money. * Diamonds,” says Réaumur on
the subject, *“ have perhaps beauties no more real than those of a
butterfly’s wings ; but they have a beauty which is more acknow- b
ledged by the world in general, and which is more recognised in’ 7
commerce.”” The essential and distinctive character of butterflies
and moths makes them very easily recognisable among all other
insects. All have four wings, and these wings differ from those of
other insects, in that they are covered with scales, which commu-
nicate to them the brilliant colours with which they are
decorated. It is these scales which adhere to the fingers when
one seizes one of these charming creatures.

For a long time this dust was thought to be formed of very
small feathers, but Réswmur showed that it is composed of little

Voo o 0 v O wwwy A
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Fig. 118, —Different formes of the seles of Butterilies, after Iémnnnr.

seales.  Their form varies singularly, as we may see in Fig. 133,
borrowed from the memoirs of Réaumur,® which represents |
the different forms of the scales which cover the wings of &
Lepidoptera. M. Bernard Deschamps has closely studied them. ¢
Accordiflg to this naturalist, they are composed of three mem-
hranes, or plates, superposed one on the other, of which the [i_l*st
sy covered with granulations of a rounded form, which give to
these scales their splendid and varied colours; the second scale
* Tome i. planche 7, Fig. 14 21,
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is covered with silk forming sometimes curious designs; the third
blade, viz., that which is applied to the membrane of the wing,
has the peculiar property of reflecting colours the most brilliant
and the most varied, although the sprface of the scales visible to
the eye are often dull and colourless.

¢ Supposing,” says M. Bernard Deschamps, *‘ that a painter was
possessed of colours rich enough to present on canvas with all
their splendour, gold, silver, the opal, the ruby, the sapphire, the
emerald, and the other precious stones, which the East produces,
that with these colours he formed all the shades which could
result from their combination, one might affirm without the chance
of econtradietion, that he would have none of these colours and of
their various shades, whatever might be the number, which could
not be discovered by the mieroscope on part of the seales of the
Lepidoptera, which nature has been pleased to coneeal from our

. Eaze”

Each. of these seales adheres to the membrane of the wing by a
small tube, which is solidly fixed to it. HRéaumur has uu]!ﬂd our
attention to the admirable arrangement of these scales, wiiioht e
disposed like those of fish,
that is fo say, in .such a
manner that those of a row
shall partially overlap those
in the following one. -

In Fig. 134, representing
a portion of the wing of the
Saturnia pavonia-major mag-
nified, which we borrow from
Réanmur's  Memoir, the
scales are arranged in rows ;
isolated scales, and the Points - i, 1u porin of the wing of »Moch (Stbwrnia
where other scales were s s ), M
fixed before they were made fall off, are represented.

The membranous frame whiche supports the coloured scales of
butterflies and moths is well worth a moment’s consideration.
It consists of two membranes intimately united by their in-
terior Elll‘fauﬁﬁ, and divided into MANY rlisti.uut. parts ]J}" horny,
fistulous thl‘pads.’ more or loss rumiﬁe:;l, which seem iut,cl‘ldﬂd to
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support the two membranes mentioned above, and which branch
out from the base to the edge of the wing. Their number, count-
ing from the exterior edge, is not always the same in the upper

and lower wings. It varies from eight to twelve. b

With its large and light ‘I.:‘ings, the butterfly can fly for a long:
time. DBut this flight is not in the least regular, it is not made
in a straight line. When the insect has to go some distance, it
flies alternately up and down. The line it takes iz composed of
an infinity of zig-zags, going up and down, and from right to left.
This irregularity of its flight saves the liitle insect from falling a
prey fo birds. “I saw one day with pleasure,” says Réaumur,
“a sparrow which pursued in the air a butterfly for nearly ten
minutes without being able to catch it. The flight of the bird
was nevertheless considerably more rapid than that of the butter-
fly, but the butterfly was always higher or lower than the place
to which the bird flew, and where it thought it would catch it.”

But let us leave the wings to pass on to the other parts of the'
butterfly. These other parts are the thorax or chest, the body or
abdomen, and the lead.

The thorax iz solidly put together so as to bear the move-
ments of the wings and legs. These latter are composed, as in
other insects, of five parts: the hip, the trochanter, the thigh,
the leg, and the tarsus.

Many butterflies have all their slx legs of equal length. In
others, the two fore legs are very small, and are not suited for

s

.Fis. lif—Log of Huttorfly memed with hogks. Fig. 116 —Log tut suliatile fur walkingr, .’,.-'

walking. In others, again, they are as it were abortions, deprived
of hooks, very hairy, and fixed on to the front edge of the thorax
like o tippet. .

This difference of struciure may be seen in Figs, 135 and
136, one of which represents, after Réaumur, a leg unsuited
for walking, very hairy, and terminated in a sort of brush

s

%

L



LEPIDOFTERA. 153

resembling the end of a tippet; and the other a leg furnished with
hoolis. . '

The abdomen has the form of an elongated, or in the majority
of species, an almost eylindrical oval. It is composed of five
segments, each formed of an upper and a lower ring, joined together
by a membrane. The first ave larger than the others, and generally
averlap the edges, which gives to this part of the body the power
of dilating considerably. S

We must dwell longer on the head. ITtis generally rounded, com-
pressed in front, longer than it is broad, and furnished with fine or
scaly hairs. The important organs of which this part is the seat,
are the eyes, the antennw, the palpi, and the proboscis or trunk.

The eyes are more or less spherical, surrounded by hairs and
composed of innumerable facettes. One often sees on these,
colours ns various as those of the rainbow. DBut the colour
which serves as a base to all, is black in some, grey in others ;
then again there are different gold or bronze-colours of the greatest
splendour, inclining sometimes to red, sometimes to yellow, some-
times to green. On the compound eye of a butterfly have been
counted as many as 17,325 facettes. Simple eyes or stemmata
are moreover observed in certain species, and are generally more
or less hidden by scales. The antenns are situated near the
upper rim or border of each eye. Réaumur has pointed out six
principal shapes. One terminates in a little kuob, and belongs to
the butterflies. The others are variously shaped, and hvloug_: to
the moths. Some are prismatic, or like beading. And lastly
others are shaped Like feathers. We represent in Fig. 137 the
different forms of the antennms, which Réaumur collected together
in plates 8 and 9 of his fifth memoir.®

The palpi are four in number, two maxillary and two labial.
The first age generally excessively small; one can only ascertain
their existence by the aid of a strong magnifying glass; the
second are in general very apparent, straight, eylindrical, covered
with scales, and formed of three joints, of which the last is often
very small and sometimes very pointed. They also cometimes
bristle with stiff or silky hairs,

The trunk is placed exactly between the two eves. As long as

* Bur les parties exterionrs deg papillons,” tome i. p- 197,
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the butterfly does not want to take nourishment, the trunk remains
rolled in a spiral. . Bome are go short, that they searcely make one

.

R e e
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T Il.m‘u.-.l

ig. 197.— Ant J i
r Fig. 137.— Antennm of Lepidoptar,

turn and a half or two turns; some lareep oo
S Bl ol ot el st Buqugcwmmd make three turns
many as eight or ten times.

This is how the hutterfly makes use of jy e Wkian 5h.3
fluttering round a flower, it Will very soon eettle on or uit:
close to it. It then brings it forward entirely or Ellmttﬂ;l en-
tirely unrolled; very soon afterwards it almost Bfl":light-EIlE it,

'V long are curled as

directs it downwards and plunges it into the flower, Sometimes ¢

it draws it out a moment after, curves it, fyigs it a little, and
sometimes even curls it partially up. Iﬂ“ﬂﬂdiatulj' it straiglfltcns
it again to plunge it a second time into the same flower, Tt
repeats the same maneuyre seven aor eight times, and then flies
an to another. .
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This trunk, of which the butterfly makes such good use, is
composed of two fillets more or less long, horny, concave in their
interior surfaces, and fastened together by
their edges. When cut transversely, one
sees, according to Réaumur,® that the in-
terior 1s composed of three small rings.
Consequently, there are three canals in the
trunk, one central, the other two lateral
(Fig. 138). Ave all these three used to con-
duct the juice of flowers into the butterfly’s
hody P Réaumur has made gome very in-
terosting observations on this subject, by ;
observing a moth which was sucking a lump R el sl Al
of sugar, whilst its portrait was being taken.

7 held in one hand,” says Réaumur, “a powerful magnifying
alass, which T brought near to that part of the trunk I wished to

w . . . . 3
examine; I was sometimes half a minute, or nearly a minute,

without perceiving anything, after which I saw clearly a little
column of liquid mounting quickly along the whole length of the
grunk. Often this column appeared to be intersected by little
balls which seemed to be globules of air which had been drawn up
with the liguid. This liquid ascended thus during three or four
seconds, and then ceased. At the end of an interval of a greater
aumber of seconds, or sometimes after an interval as short, T saw
some fresh liquid mounting up along the trunk. But it was straight
up the middle of the trunk that it seemed to ascend.

¢ The Author of nature has given to insects means of working,
which, though very simple, we cannot divine, and which often
we are not able even to perceive. Whilst I was observing the
trunk of our butterfly, between the columns of liquid which I saw
ascending, there were, but more rarely, times when I saw, on the

A, (contrary, liquid descending from the base of the trunk to the point.

The descending liguid oveupied half or two-thirds of the tube. It
was no longer diffieult to perceive how the butterfly is able to
pourish itself on honey, the thickest syrup, and even the most
<olid sugar. The fluid it sends down is apparently very ligmid ;
it drives against the sugar, moistens, and dissolves it. The

# Planche 6, Fig. 10, fe mémoire, ©* Sur les parties cxterienrs des papillons.”
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butterfly pumps this liquid up again when it is charged with sugar,
and conduets it along as far as the base of its trunk, and beyond
| '

The life of the perfect insect is generally very short. Like

nearly all other inseets, they die as soon as they have propagated "

their species. The female lays her eggs, which vary in shape,
on the plant which ds to nourish her progeny. The colour is
also very various, and passes through all sorts of shades, At the
moment they arve laid, many are covered with a gummy substance,
insoluble in water, which serves to stick them on the plant.

In some species, the mother lays her eges on the trunles of trees,
and covers them with down or with the hairs which cover her
abdomen, so as to preserve them from cold and dump, She may
also hide them entirely under a whitish, foamy substance. Hnm:e
do not lay more than a hundred eggs; others lay some thousands,

To bring the history of the Lepidoptera to an end, it only j

remaing for us to give a sketch of their classification, and to poin P
out some species remarkable, either on account of their beauty
or from their utility. o

We see during the day butterflies flying in oy gardens, ip
meadows full of flowers, or in the alleys of woods 'j{',w,rI
evening, at the sombre hour of twilight, the stroller is BOTNE-
times surprized to see pass near him large moths, with o San
and unequal flight, or if one go into a garden on ht‘Jutifjl
calm summer’s night, bearing a light, one sees g ¢
flying from all parts towards it.

It is on account of these different hours at which 1
show themselves, that naturalisia for a long time
into diurnal, erepuscular, and nocturnal,  This diyi;
convenient, and seemed founded on nature,
night fliers of the old authors do not a)] fly by %ishi s
species, classed by the old naturalists among the crei I;_IE'UT
nocturnal, show themselves in the very middle of theplI:L 2 =
ing their food in hottest rays of the sup, In the I'I:I‘ P ¥ secke
the poles they appear during the day, and iy other og 1008 near
are more or less friends of the twilight. untries they

S as not to multiply methodieal divisions, '
selves to classing the Lepidopfera into twq oo

ards

i¢ Lepidopterg
divided {hem
O was simple,
Unfm'tunuinl_',r, the

we will

! eonfine gy
floms,

Wi of moths
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The first section contains those wlich #ly during the day, wliclh
huve club-shaped antenne, and which have their fpur swings entirely
Jree, and standing perpendicularly® when the dfusect iz at rest.

I They are called Butterflies, or Rhopalocera. This section is

"7 divided into a number of families, which COTPTise Many genera.
We will content ourselves with calling the attention of the reader

# tosome of the most remarkable of these groups, and to those species
which, either on account of their beauty or abundance, strike, or
ought to strike, the attention of every one.

In the family of the Papilionide, we will mention the genera
Papilio, to which belong the Swallow-tailed butterfly (Papilio
machaon), Papilio podalirius, &e., and Parnassius, of which we
will notice Parrnssivs Apollo, and Parnessins mnemosyne,

Fug, 130 =Swallow-tailad Bulierly { Pirpaili siaekoom )

The Swallow-tailed butterfly is found plentifully in the fens of
*+ Cambridgeshire, and Norfolk and Suffolk, and very commonly in
the environs of Paris. Tt iz seen from the beginning of May till
towards the middle of June; then from the end of July till Sep-
tember. It frequents gardens, woods, and above all fields of

lucérne. It is easily taken when sottled. particularly at sunset.
This is one of the g rgest and the most beautitul of the
. * There ave exceplions to this—FEn.

%
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European butterflies. The wings are variegated with yellow and
black ; the eyes, antennwm, and trunk are black., The body is
vellow on the sides and underneath, and black above, The front
wings have rounded edges; the hind ones, on the contrary, are &
notched, and one of these notehes is prolonged into g gort of taik *""’

Fiyr. 140,=TLarvn of Papilio machaom,

The first are black, spotted and striped with yellow; the second
have their npper part and middle yellow, with some touches ouIy’l

Fig, 11L—Papllio alexmmar,

of black. Near the margin is a broad black band, dusted with
blue; lastly, six yellow spots in the form of a crescent run along
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r. ' the border, and end in a magnificent eye of a reddish colour, bor-
dered with blue.

The caterpillar of this species is large, smooth, and of a beau-

;= tiful light green, with a transverse black band on each ring.

These bands are sprinkled with orange spots. It lives on the

= fennel, carrot, and other Umbelliferss. If teased it thrusts from

, the first ring after the head a fleshy prange-coloured ten-

tacle. The chrysalis attached to a stalk of grass is sometimes
light green, sometimes greyish.

In.the low Alps, on the plains near the environs of Digne and

Barcelonette, is found in the months of May and July the Papilio

L1

Fiyr. M2, —The senrce Swallow-tailed Butterdly (Papilio podalirizg),

W aleranor (Fig. 141}, and in Corsica and Sardinia is found the Papific

hospiton, a rare species, nearly related tp our Swallow-tailed

Y b.ult1urﬂ_1,', but which we will here content ourselves with men-
tronang.

The Pupilio podalivivs (Fig. 142) is in form very analogous to

Papilio machaon. 1t is of a rather pale yellow colour, marked

with black |t.~; if sinred. The lower wings have tails Jonger and

N2
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narrower than those of the latter, and are magnificently orna-
mented with blue, crescent-shaped spots and an orange-coloured
eye bordered below with blue. This beautiful species is not rare |
at Montmorency, at Tle-Adam, and at St. Germain, Tt is said to J-{J
have been taken in England, and is called the scarce Swallow
tail, but its capture

is considered as very questionable. Tt
appears for the first i

me at the end of April, and for the second

Fig. 143 —Famassing Apuilln,

in July and August. The Parnassius Apollo (Fig. 1437 is a
beautiful butterfly which appears in June and July, and is found
commaonly enough in the Alps, the Pyrences, and the Cevennes.
Tts wings are of o yellowish white, The upper part of the fore
Wwings presents five nearly round black spote; the base and the
costa or front edge of these Wwings are sprinkled with black
atoms.  The upper part of the bind wings presents two eyes of
a vermilion red, the inpey barder furnished with whitish hairs
amply dotted with black, and marked towards the extremity with
two black spots.  The undep part of the fore Wwings is va

wo. 1y
similar to the upper.  But the under Part of the hing Wines
presents four red Bpota bordered by blaclk, furmiug i trun:.- \
verse band near the as :

e. The hn{l}r is blaclk,
russety hairs, and the®intennm white with the elub hlack,
The larva of the Apollo lives on saxifrapes,
tronsformation it surrounds itself witl o Rligm network of si)c
in which are confined one op more legves This cat 'H‘*
is thick, smooth, eylindrical, ang Covered yyig), small :lrp;l :]:u
hairy warts, and ornamented on the first ring with g IHeﬁhq- fl“ﬁ‘i:ﬂi

furnished with /?J'

To effoct ils
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in the shape of a Y. The chrysalis is conical, sprinkled over
with a bluish efflorescence resembling the blogm on a plum. The
Parnassins mnemosyne is found in the month of June in the moun-
tains of Dauphiné, in Switzerland, Sicily, Hungary, Sweden, and
in the Pyrenees,

In the family of the Pieride, we will mention many species
remarkable in different waysgsuch as Fieris crafeygi, the Black-
veined white, Pieris drassice, the Cabbage butterfly, Pieris napi,
Pieris  callidice, Anthocharis  ecardmmines, the Orange-tip,
Rhodocera ( Gonepteryx) rhamni, and Colies edusa, or Clouded
yellow. Pieris crategi is white both above and below; the veins
only of the wings are black, and become a little broader at the
edge of the upper wings. These black veins on a rather trans-
‘parent white ground make this butterfly resemble a gauze veil,
hence it French name, Le Gazé. It flies in spring and summer in
meadows and gardens, but is not generally common in England.
In the first volume of his “Travels in the North of Russia,”
Pallas relates that he saw insects of this species flying in great
pumbers in the environs of Winofka, and that he at first took
them for flakes of snow. The Pieris cratag! fixes itself at sunset
on flowers, whereit is easily taken by the hand. During the day,
on the contrary, it is difficult to. catch. The larva, black at
fivst, afterwards assumes short yellow and white hairs, but it varies
much. They live in companies, under a silky web in which they

ass the winter. The leaves of the hawthorn, the sloe, the cherry
tree, and of many other fruit trees serve them for food. The
pupa, yellow or white, and sometimes of both colours with little
stripes and spots of black, is angular and terminated in front by
a blunt point.

The Pieris brassice (Fig. 144), or Cabbage butterfly, is perhaps
the commonest of all butterflies. From the beginning of spring
till the end of autumn, one sees it flying about everywhere, in
the gardens, sometimes near and almost in the interior of towns.
It is of a dull white, spotted and veined with black, and it can
be seen at a lomg distance, whensflitting from flower to Hower,
in a meadow or garden. And so children wage desperate Wil
against this flying prey. The pursuit of the Cabbage butterfly
through the alleys of parks, along the outskirts of woods, or on the
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green turf of meadows, is the first joy and the first passion of
children in the conntry.

.
Fiy. 14h,—Pieris brassiom.

The caterpillar (Fig. 145) is of a yellowish green, or rathep

greenish yellow, with three yellow longitudinal stripes Separated
by little black points, from each of which

springs a whitish hair. Tt lives in Eroups on
the cabbages in gardens, and on many other
Cruciferse. It is 80 voracious that it CONSNImes
in a day more than double its own weight, and as
it multiplies very quickly, commits. graat yayyges
in the vegetable garden.  Tis pupa (Fig. 145) is
of an ashy white, spotted with blac) and yellow

The .Pt-ﬁ'i-w? TapE, or El'ﬂd,u WhﬂE bllf-fﬂl‘ﬂ.
differs but little from the Preceding expen i::;
size.  The caterpillar, which lives on thep cab-
bage, turnip, mignonette, nasturtiuom, &q .
green, with three yellow lineg, It dueﬁ“n:
do these much harm, Ip Franee it js ua,ll;'[

e ver du eour (the heat.

Fig. 14b. — Caterpillar

Chrysal enetrates in bet 1 o g it
fil slls  of rates 2LWesn .
Pierls hrashior: gcther. Caves pressed closely to.

The Pieris napi, the Green-veined white, iy very like the ty
preceding, but the wings, the lower ones especially, hay -
neath broad veins or bands of a greenig), mluur“ The lmr.im:-
eallidice, the wings of which are white & . il

: Potted wi .
common in the Alps of France, in Savoy and S:i_:::ﬂl;il;k;ﬁ
ity , AN
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in the l’}'mnens. Its caterpillar lives near the rug[aus of pcrpntuﬁl
gnow, on small, eruciferous plants.
The Orange-tips have, in the males, the ext-re:nit_v of the upper

] jv.-ings of a beautiful orange yellow. The rest of the wings is

Fig, 16 —Pieris nupi, Fig. 17.—Anthochuris candamines,

white in the only British species (Fig. 147), which is to be seen in
meadows from the end of April till the end of May, and sulphur-
coloured.in some other species.

One species extremely common, and which appears with but short
interruption from the beginning of spring till the end of autumn,
is the Brimstone butterfly (Rhodocera (Gonepteryx) rhamni). The
wings are a lemon yellow, with an orange-coloured spot in the
middle of each, and the front border terminated in a series of very
small iron-coloured spots. The body of the butterfly is black
with silvery hairs.

The Colias edusa, or Clouded yellow, so called from the colour
of the upper part of its wings, is not uncommon in meadows
and fields in early autumn thronghout Europe. The upper side
of the wings is of a marigold yellow ; the upper ones having
towards the middle a large spot of black. At the extremity of
each wing is a broad black band, continuous in the case of the
male, interrupted by yellow spots in the female. The back of the
body is yellow ; the legs, as well as the antennwm, rosy.

The family of the Lyceide comprises a great number of species,
some of which we will mention.

The Thecle, or Hair-streaks, which the Prench call Petit Forte-
quéue, on account of the tails which grace the hind margin of the
hind wings, inhabit woods, their larve feeding according to the
species on the birch, the oak, the plum-tree, the bramble, &e.
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"The Theela betule (Fig. 148), or Brown hair-streak, is somewhat
rare in this country.

i s Lt 2
Fig. 149.—Thecla betuloe, /l

The Purple hair-strenk (Thecla quercus, Fig. 149), which
Geoffroy calls the  Porte-queue blew & une bande blanche,” is not

o A

Fig. Lo —Thecln quenois.

#

rave in woods ; but it is very difficult to catch, as it flies, nearly
always by couples, at the top of trees. We still further represent
here the Black hair-streak ( Thecla prani, Fig. 150), and the Green <
hair-streak (Thecla rubi, Fig. 151).

In the meadows are found the Copper-butterflies; butterflies
with wings of a bright, tawny colour, with black marks on the upper
side. Such is the Polyommatus (Lycena) phleas (Fig. 152), which
is very common from the end of May until late in the autumn, The



LEPIDOPTERA. 183

upper part of the wing is coppery, spotted with black. The

Fiyr. 160, ~Thecla pruni,

under side of a grey colour, sprinkled with small eyes, and

Fig. 151, —Thixcla mbi,

bordered by a zone of tawny spots. Linnmeus counted forty-two
little black eyes on the under side of the wings.

Py b

Fig. 152.—8mall Copper ;ﬁﬂmtw { Lyemna) phlear),
We also figure Polyommatus (Lycend) virgauree (Fig. 153), and
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Polyommatus ( Lycena) gordius (Fig. 154), neither of which occurs
in this country.

Fig. 15k —Polyommatus | Lycena) vigguiress,

In the meadows, the gardens, and the lucerne and clover fields,
are found the charming Blue butterflies, the wings on the upper }\

Fig. 154.~ Polyommadus (Lycaenn) gonliva.
side, in the majority of instances, blue in the case of the males,
brown in the females.

They comprise the genus Lycena, or, as it is frequently called,
Polyommatus,® though that name is now generally given to the .
preceding.  We will content ourselves here by giving drawings of

* [t may not be out of place to remark that although both these generic names
ara applied, sometimes to the one, sometimes to the other of these geners, the genus

named in the text Polysmiweatus and that called Fyeena are nover considered identical,
When either name is applied to the one, it is not ot the same time applied to

the other.—ED. %
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a few species of the genus, namely, the Lycena (Polyommatis)
Corydon, or blue Argus (Fig. 155), which is not uncommon where-
ever there is chalk, in May and August ; the Lycenn (Polyommatis)

xerieny
(A -

5

-
-

%

Fig. 1566.— Lyvena [ Polyommatiss ) Corydan.

battus, or brown Argus (Fig 156), which does not oceur here; the
Lyeana (Polyommatus) egon, which flies about our sandy heaths.
The caterpillars of this genus, as also those of the preceding,

s

e T |

Fig. 166, —Lyexna [Polyonmmalus) batts, Fig. 157.— Lycona (Polyommatns) mgon.

are broad end flat, resembling wood-lice, with very shortlegs, and
are very slow in their movements.
In the numerous family of the Vanesside are placed the beau-

 tiful species known as the large and small Tortoise-shell, the Pea-

cock, &,

The large Tortoise-shell butterfly ( Vanessa polychioros, Fig. 158)
has wings of a tawny colour above, and of a blackish brown helow,
with darker spots; bordered by a black band, with a stripe of
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yellowish colour running down the middle. Tt is found in July

- "
Flg. 155, —Lurge Turtvise-aliell Butterily { Faressa pofyckioros).

and September on the oak, the elm, the willow, and many fruit

trees, |
&
=

Fig, 168, —Larva und pupn of the large Tortolse-shell | Fenessa polychlires),

The larva (Fig. 159) is bluish or hrownish, with an orange-
coloured lateral line, bristling with yellowish hairs. The chrysalis, |
which is angular, and of a red tint,is ornamented with golden M
metallie spots. (e

We give here a drawing of the small Tortoise-shell ( Vanessa
wrticee, Fig. 160), which resembles the preceding, but is smaller.
1ts caterpillar, bristly, blackish, with four vellowish lines, lives in
companies on the nettle. The Deacock butterfly (Vamessa 1o,
Fig. 161) is very easily recognised by the pescock’s eyes to the
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number of four, one on each wing, which have gained for it the
name it bears. The eye on the upper wings js reddish in the
Ihifldlﬁ': and surrounded by a yellowizsh ecirclee  That on the

L {
"

Fig. 160 <Small Tortoise-slell Butterly { Fonesse urdce),

lower ones is blackish, with a grey circle round it, and contains
bluish spots. The upper part of the wings is of a russety brown,

Fig. 18).—Pencock Butterdly ( Femeerer fi),

the under part blackish,

This Vanessr is met with in the woods,
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in lucerne fields, and in gardens. , Its spiny caterpillar is of
a shiny black with white dots, and lives in companies on nettles.
The chrysalis, at first greenish, then brownish, is ornamented with
golden spofs.

Fli. 163, —Camberwell Beanty { Pineszee Andiopr),

The Vanessa Antiopa (Fig. 162), one of the greatest of entoma-
logical rareties in England, is not very common in the woods
about Paris, but it is frequently found in the environs of Bordeaux,
and, above all, at the Grande Chartreuse (in the department of
Isére). The Parisian collectors go as far as Fontaineblean in pur-
suit of this beautiful species, with angular wings, of a dark purple
black, with a yellowish or whitish band on the hind border and
a sucecession of blue spots above it.  The ecaterpillar is black, and
bristly, with red spots. It lives in companies on the birch, the
:JHJL‘:I'I,, the elm, and different kinds of willows. The pupa is
blackish, sprinkled with a bluish powder, and has ferruginons-
coloured dots. The butterfly, which emerges from the pupa in
Ju]y and August, is found, after Lhybernation, at the end of
February and until May. It flies very rapidly and is very difficult
to cateh.

The Red Admiral butterfly (Vanessa Atalanta, Fig. 163) has
bands of vermilion colour on the upper side of its wings, which
are black above, and variegated beneath with different colours.
The caterpillar is bristly and bluckizh, with a suceession. of
spots of lemon-colour on its sides. It lives in solitude on the
.';‘.Ti]Hl'{“,fr-!ll"H[f‘ ifr-'"f-!-f'” f"?".ﬂ-’-f'”:l- Its f‘]ll'}'SFl]iH 18 -|1]E|1_']-;]'.-'.1],_ with

&

3
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. [ golden spots. This magmificent insect is common at the end
of summer, and easy to catch. Tf missed opce it comes back

-

Figr. 160, —1ted Admirad Bitterfly ¢ Paseset Atolnbe),

"

again almost immediately, and almost alights on the net of the
‘&kx collector.
- The Painted Lady (Vanessa (Cynthia) cardui, Fig. 164) owes
ifs vernacular name to the beauty of its colours. The upper

Figh I, —Painted Lady Bottertly

[ Furmesea { Cynthia | cerdus),

wings are covered above with tawny spots, rather cerise coloured
towards the mterior, and with white spots on the hind margin
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towards the tip of the wing; the whole on a lightish ground.
The lower wings are of a reddish tawny colour, with many black
spots, a circular row of which borders the wing. The caterpillar is
bristly, brownish, with yellow lateral broken lines. It lives in
solitude on many species of thistle, on the artichoke, the milfoil of
yarrow, &ec. It makes for itself a web, rather like a spider’s nest,
and lives therein. The pupa is greyish, with numerous golden
dots. The perfect insect shows itself, almost without interruption,
from spring till autumn. It flies rapidly, and in certain seasons is
abundant.

The Vanessa (Grapta) C-album (Fig. 165), or Comma butter-
fly, is not common in this country. Above, its wings ére tawny,

spotted with black. Below, they

i /9 are more or less brown, with

/ b different tints, and sometimes g
little blue. On the underside of
the lower wings is a white spot
of the form of a C. * This spot,”
says old Geoffroy, * caused this
butterfly to have the name of
gamme given to it, and its colour

Fig. 15, —The Comma Butterfly ( Vanesss  0f  LHable envlumé (sic), as also

ST _the singular eut of its wings, has
cansed it to be called by others Fobert le Dinble.”  Its caterpillar
lives on the nettle, the honeysuckle, the currant, the hazel, and
the elm. It is of a reddish brown, with a white band on the
back. Réaumur calls it the Beadle, comparing it to the church
beadles, who usually dress in glaring colours.

These brilliant Varezse, of which we have just briefly described
some remarkable species, have been the cause of superstitious terror,
This must at first sight seem incredible, but it has arisen thus:
When they have just quitted the pupa, a red-coloured liquid drops
from them. If a great many butterflice are hatched at the same
time, and in the sume place, the ground becomes, as it were,
hII["IM]’\]ud with drops of blood. Hence the origin of the pretended
showers of blood which, at different periods, have terrified the
].crun:r] ant, too much imbued with reli “'I.Ullb supw-,[ﬂmng

At the beginning of the month of July, 1608, ane of these sup-
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posed showers of blood fell en the outskirts of Aix, in Provence,
and this rain extended for the distance of half a league from the
town. Some priests of the town deceived themselves, or, desirous
of turning to aceount the credulity of the people, did not hesitate
to attribute this event to satanic agency. Fortunately, a learned
man, M. de Peirese, who was not anly well versed in the know-
ledge of ancient literature, but who was, moreover, familisr with

* the natural sciences, discovered that a prodigious multitude of

butterflies were flying about in the places which were thus mira-
culously covered with blood. He collected some chrysalides and
put them into a box, and letting them hateh there, observed the
blood-like diquid, and hastened to make it known to the friends
of the miraculous. He established the fact that the supposed drops
of blood were only found in cavities, in interstices, under the copings
of walls, &c., and never on the surface of stones turned upwards;

and proved by these observations that they ‘were drops of a red

liquid deposited by the butterflies.

However, in spite of the reassuring remarks of the learned
Peiresc, the people in the outskirts of Aix continued to feel a
genuine terror at the sight of these tears of blood which stdined
the soil. Peirese attributes to this same cause some other showers
of blood related by historians, and which took place about the same
season.  Puch was a shower of rain which was supposed to have
fallen in the time of Childebert, at Paris, and in a house in the
territory of Senlis. Such aguin was u so-called bloody shower
which showed itself towards the end of June, during the reign of
king Robert of France. Reéaumur points out the large Tortoise-
shell as being the most capable of spreading these sortz of alarms
founded on a deplorable ignorance and the sparit of superstition.

“ Thousands,” says he, “change into pupe towards the end of
May or the beginning of June. Before their transformation they
leave the trees, often fastening themselves to walls, and, making
their way into country-houses, they suspend themselves to the
frames of doors, &c. 1f the butterflies which come out of them
towards the end of June or the beginning of July were all fo v
together, there would be enough of them to form Little clouds or
gwarms, and consegquent Iy there would be cmmgh to cover the
ghomes in certain localities with spots of a blood-red colour, and to

0



105k THE INSECT WORLD.

make those who only seek to terrify themselves, and to see prodi-
gies in everything, believe that during the night it had rained
blood."”

In the family of Nymphalide, we will first mention the White
Admiral (Fig. 166).  The upper side of its wings is of a darks K.
brown, almost black, traversed in the middle by a white band
divided into spots very close
to each other. The lower
part of the wings is ferru-
ginous, with & band and
spots of white, as on the
upper, besides which it has
a double hinder trans-
verse row of black dots.
These dots are followed on |
the hind wings by some 4.
white spots, and the whole of the inner margin is of a gltrss:l,' ashz
blue, with the base spotted with black. This butterfly is not rare

Fig. 166.—White Adoiral { Lfmenilis xidella).

Fig. 187, —Limenitis camilln,

i the month of July in woods in the south of England, wheré it
flies round and settles upon the branches of the underwood. The
caterpillar is of a delieate green, with a lateral white stripe, and
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rather bristly. It feeds on honeysuckle. The pupa iz angular, of
greenish colour with golden spots. »

The Limenitis camille (Fig. 167), of which the black on the
wings is shot with blue, is not found in England.

In the month of July, the Apatura ilia (Fig. 168), and the Pur-
ple Emperor (Apatura iris), sylvan insects of strong flight, whose
wings are beautifully shot with violet blue when examined
in certain lights,—the latter resembling 7fiz, but wanting the eye-
like spots on the front wings,—are met with. [fris only is
found in this country. DBoth species cccur in the environs of
Paris.

The Chttraxes iasius (Fig. 169), which is found along the whele

<

)

Fig. 1068, — Apatnra ilin.

of the Mediterranean coast, has its lower wings terminated in two
points, whenee the peasants call this butterfly the Pacha with two
tails. The upper part of its wings is of a brewn colour of changing
hues. The hind margin of the fore win s has along it a tawny
band with a fine black line running round. The hind wings bave
their hinder margin black, and garnished with a little white
fringe. The two tails are black and the groove of the inner
]nurgill is of an ashy grey.  The underncath of the wings is
02
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ferruginous with spots of an olive brown set in a framework
of white towards the base.

Fig. 1#.—Charnxes jasins.
The caterpillar is green, and flat like a slug, with four yellow
horns bordered with ved (Fig. 170). It lives on the arbutus, o

Fig. 170, —Larva of Oharnxes jasins Fig. 17L.—FErobila ouryale,
abioul to climnge to 8 papa.

shrub common enough on the hills and mountains of the coast of
the Mediterranean.

Fig, 172, —Chisnobas wifla,

FPU E].'I.f.‘. ﬂllll”r'l.' ”F 1}1{." -S‘fh":ﬁ'a":‘fl"ﬂ' 1:“3].”]1:'_:5 ']-IE ."_'.‘J"P{ﬁ;d r’_rn}ya-fc

.
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- (Fig. 171}, which is found in the month of July is sub-alpine
regions ; the Chionobas aello (Fig. 172), which is found in the

Alps of Bwitzerland, of the Tyrol, and of Savoy, and which is

' & common enough, in the month of July, on the summit of Montan-
© vers, near the mer de glace; the Satyrus “anira, or Meadow brown

3

Figr. 173, =Mendow boown (Sadyros (Hippdrchia) panire).

é‘\ {Fig, 178), which is very common, in the months of June and
July, in woods and fields.

We now pass on to the second section of Lepidoptera.

It contains those whose flight in the majority of species is nocturnal
or by twilight, but by day in some species.  The antenne are more
or less swollen out in the middle or before their extremities, and,
independently of that, sometimes prismatic, sometimes cylindrical,
sometimes pectinated or indented.  The body,—mnhich was small in
comparison 10 the wings, and which was remarkably thin between
the thorax and the abdomen in the first section of Lepidoptera,—is
in this section very much larger in proportion to the wings, and is
not drawn tightly in between the thorax and the abdomen. The
wings are horizontal or slightly inclined when the insect is at rest ; the
upper then cover the lower, which
are generally comparatively short
and kept back by a bridle on the

N Jirst, in the case of the males only.

We will take the genus Sesia
as the representative of the
Sesiide. These singular insects
have membranous wings, and re-
semble various species of Hyme-
noptera. The largest species is
the Sesia apiformis (Fig. 174), that is, bee-like, which is found

Fig. 17d.—Sesin apiformls.
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in this country, resting on the trunks of willows and poplar-
trees, from the end of May till the middle of July. Tt resem-
bles a hornet, and is of the same size and has the same colours; \
only they are not quite so bright, When this moth is just |
hatched, its wings are ferruginous; but its scales, light and’
caducous, fall as soon as the inzect beé-;ins to fly. The caterpillar,
which lives in the trunks or roots of willows and poplar-trees, is
of a yellowish colour. The pupa is long, of a brownish colour,
enclosed in a cocoon composed of agglutinated saw-dust, the pro-
duct of the caterpillar's erosions.

In the middle of summer the meadows are frequented by moths,
with brilliant black and velvety wings, marked with ved, which
fly heavily and only for a short time together. They remain
motionless during the great heat of the day. These are the

Zygene, or Burnets, of the family of the |

or the Six-spot Burnet-moth {Eyfﬁm'
Jilipendule) (Fig. 175), i& common from
the end of June {till the beginning of
August. Tts legs, antennw, head, and
Fig. 175 Sixspat Burnermotn  POAY are black and rather hairy ; its upper
(Zygeena filipendiile) wings are of a brilliant bluish green, with
six spots of a beautiful red on each, bordered by a little green.
The caterpillar is yellow spotted with black; its
cocoon is boat-shaped, with longitudinal furrows,
and is straw colour (Fig. 176).

Next to Zygena comes Procris, a species which
fly during the day in fields.  We will mention par-
ticularly the Proecris statices (Fig. 177), which is
plentiful enough where it oceurs between the middle
of June and the middle of July, on the sides of
hills. Its fore wings, antenns, and the whole of its
body, are of a blue green above. The same wings
are of the same colour below, and the surfaces of
the lower ones are of an ashy brown.

The Sphinges, that is, those species that form the
Fig. 176 —Cocoon family of the Sphingide, have veceived this general

of the Zygmin i i
hich their caterpillars

fiipendule.  mame from the attitude w

Zygenide, The Ram Sphinx of Geoffroy, P =

Do
iy

{
|
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often assume. Raising the fore part of the bady, which
attitude resembles the Sphinx of mythology, they keep for a
very long time this state of imwmobility. They fly very rapidly

Flg. 177.—The Forester (Procras (o) stidices).

and briskly, and only make their appearance for the most
part after sunset. The caterpillars, which in this group are
without hair, and have almost always a horn on the eleventh
segment of thie body, metamorphose themselves in the earth, with-
out forming hard cocoons. The chrysalides are sometimes
enveloped in a very slight shell or cocoon, which when it exists
is formed of particles of earth, or of vegetable débris bound together
by threads. This family comprises species generally remarkable
for their size and beauty. ;

The genus Macroglossa contains some species which fly rapidly
and for a long time together during the day. We will mention
particularly the Humming-bird Sphinx (Macroglossa stellatarun).
This moth (Fig. 178) has attracted the attention of all who have
ever spent much time in a flower garden. In Burgundy the
children call it dird-ffy. In passing from omne flower to another
it has brizk and rapid movements ; but it remains suspended in
the air before each. It does mot alight upon any; it is always
flying, thl'uat-ing its long trunk the while into the corolls - of
flowers, counterbalancing the action of its “‘uighl. by the con-
tinnous vibration of its wings.

We will describe in a few words this robust inhabitant of
the air, this charming dird-#fy. The Macroglossa stellatarum
shows itself during the whole of the fine season, and fill the
middle of autumn, in our climate. It often penetrates in the
middle of the day into our houses, and knocking itself against
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thi front
he window-panes, falls an easy prey to children. Tts frop
the w -3 :

173, ~—=TTimming-hind Hawk-moth (Macragiosm, Hellataruny,
Fig. 173,—

‘ings are of an ashy brown, of changing e above, i},
WIinirs 1

L ne lines
The lower, shorter than the others, gpa
of & rusty-yellow colour. A7) the Wingrs
are yellowish helgy near the Ay, ferp,.
£inous in the middle, ypq of a dap browy
at their extremitios,
The body is long, Orown, hajry, and
term.'muting ina tyf of [Ii‘ln'(}rggnut hairs,
Fig. 100 Calerpidr o reminding one of a birg'y tail. 1y 5 for
stellatarism), this reason that it has he

. CeN calleq by the
French sphine moinean, L ParTow pking, This Tﬂﬁ&mhhncﬂ 15
t that Mr. Bates, in hn? boak on the A 018, says he often
:E %T:;ecies af this genus in mistake for hummi i
ﬂ l

. ; 8-birds, The catep.
lur of this remarkable Lepidopteran (Fig, l?ﬂj iﬂﬂfﬂ'pﬂlc e
pi | ,
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with eight transversal rows of small white dots and four longitudinal
rows, of which two are white and two yellowish. It has a dark blue
horn, with an orange coloured tip. It lives on different species of

Ll

Figr, 180 =2Pups of Macroglosas stellatormm,

bedstraw, but by preference on the Guallium mullugo. Before its
metamorphosis, it encloses itself in a shapeless cocoon, made of the
elébris of leaves held together by threads, and placed on the sur-
face of the ground. The pupa (Fig. 180) is of a light grey,
sprinkled over with brown dots, and striped with black. Its skin
is so thin and transparent that one can follow it through all the
phases of transformation to the imago.

The genus Deilephila is composed of species whose Eig‘ht 18
rapid, and after sunset. Such arve the Neilephila euplhorbie, the
Oleander Hawk-moth (Dedleplile (Charocampa) nerii), and the
large Elephant Hawk-moth (Deilephila ( Cherocampe) elpenor).

The Deilephila euphorbie (Fig. 181) has the upper wings of a
reddish grey, with three
spots of greenish or olive
colour along the costa, or §
front margin, and a broad,
blrek, obligue band along
the hind margin. The
lower wings are red with
the base black, and a
transverse black band to-
wardsthe base; they have,
moreover, a large round .
white spot on the inside, Fig. 161, —Deilephila euphartir.

Beneath the wings are red, as also is the body, which is covered
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above with greenish hairs. This species is exceedingly rare here,
but is plentiful on the Continent during the months of June and
September.

The larva (Fig. 182) is one of the most remarkable of the
genus on account of the splendour and the vividness of its colours,
and appears to be covered with varnish. It has a number of small
yellow dots very close to each other on a glossy black ground, which

K. 182, —Lurva of Dellephils eaphochloe,

are ranged in cireles. On each side of the body are two longi-
tudinal rows of spots generally of the same colour as the dots,
and a narrow band of carmine runs down the middle of the baclk,
and a similar band, which is intersected by yellow, is to be seen
above the legs. This caterpillar is almost always found on the
Cyprus-leafed spurge. Tt is found first at the end of June.
Generally the chrysalis passes through the winter, and the moth
emerges in the following year.

The Deilephile (Cherocampa) nerii (Fig. 183), or Oleander
Hawk-moth, is a charming species almost peculiar to hot countries,
where the shrub from which it derives its name grows spontaneously,
that is to say, in Afriea, in the southern parts of Asia, in Greece
in Spain, &ec. Carried forward by its rapid flicht, and as_tsIgt.gd'_
by atmospheric currents, these beautiful insects sometimes come
accidentally into the countries of central Europe. They have
been met with many times in Paris, in the garden of the
Luxembourg, where the Oleander is cultivated under glass. But
those which are hatched in the envivons of Paris never reproduce
their species, on account of the coldness of the climate. Both
larva and imago, the former on Periwinkle, fave occurred here.
1t abounds in the south of France,

A

_..'”

b



g* ‘ LEPIDOPTERA. 203"

The caterpillar of this species (Fig. 184) is one of those called
by the French Cochonnes, becanse their two first rings, which are

Fig. 183 —Deilaphilu {Cherocampa) nerii,

retractile and drawn back under the third when the insect is at

F
Fig, 184,—Larva of Deilephiln (Charorsmpa) neril.

rest, taper in such a way as to resemble the snout of a pig, hence
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the linglish nume “ Elephant,” when they change their place or
are engaged in eating. It is of a beautiful green, with white
stripes and dots on the sides, and marked on the third gegment,
with two large spots like eyes, of an azure blue, encircled withg, -
black, and having white pupils. A short orange-coloured horm
rises at the extremity of the body. A few days before its trans-
formation, this caterpillar entirely loses its rich livery, it becomes
brown on the back, and of a dirty yellow on the rest of its body,
and constructs for itself a cocoon at the foot of the shrub on which

it lived, with débris of leaves fastened together with threads.

Fig. 185.~FPupn of Dellephils (Chervesmpn) nerii-

The cocoon contains a chrysalis (Fig. 185) of a hazel brown
delicately streaked with a darker brown, and with & Very con-
spicuous black spot on each of its stigmata.

Fig: 186 —Deilephils (Cherocumpa) tlpenog,

The Elephant Hawk-moth (Deilephila (Cherocampa) elpenor)
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i (Fig. 186) is not rare during the month of June. Its fore Wwings
are purple red, glossy above, with three bands, of a light
olive green; having at the base a small black '.'qpmt. The inner

‘-(l_nargiu is garnished with white hairs. The hind wings are of

© i dark rose colour above, with the base black, and the hind

margin bordered with white. The four wings are rose coloured
below, with the costa and the middle of an olive green ; the upper

" ones have their interior border tinged with a blackish colour. The

body is rose colour, with two longitudinal bands of an olive green

"

Fig. 187 —Larva of Dallephila { Cheerocampn} elpenor.

over the abdomen, and five diverging lines of this colour on the
thorax. The sides of the abdomen have along them a double
series of yellowish points.

The caterpillar of this sphinx (Fig. 187) is of a dark brown,
delicately striped with black. Two grey lines run down each side
of its body, and on the fourth and fifth segments are two black eves
bordered by light violet. This caterpillar is found most often on
certain kinds of  Epilobiwm, but will also eat the vine, fuschia, and

Fig. 185 —Pupa of Deitephiln (Cherocampn ) el penor,
bedstraw. One mustlook for it in damp places, by streams and ponds,

from the end of July till September. It constructs on the surface
of the soil a shapeless cocoon with moss and® dry leaves, which it
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fastens together with some silky threads. Its pupa (Fig. 188), of

a yellowish brown, has short bristles on the rings of the abdomen.

The caterpillar possesses in the highest degree the retractile power

which has gained for certain species of this genus their popular

names. The Privet Sphinx (Sphinz ligustri, Fig. 189) has its

Fig. 189, —Priver Hawk-Motl | Sphinz bynstrd).

upper wings rather narrow, about two inches long, of a reddish
grey, and veined with black above, with the middle of a dark
brown, the inner margin with rose-coloured . hairs, and the hind
margin having two whitish flexuous lines runmning along it. The
hind wings are of a rose tint, with three black bands, The wings
are of a reddish grey below with a common black band. The
abdomen has black and rose-colonred rings above, and in the
middle a brownish band wholly divided by a black line.

This species is very common in all parts of Europe.  One findg

it in gardens from Jumne to September. Of all the caterpillars.

of the genus Sphine, this is the one which, by its attitude when
in a state of repose, most resembles the sphinx of fable, from
which the genus has derived its mame. It is of fine apple
green, with seven oblique stripes, half viglet and half white,
placed on each side of its body, and three o four small white
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spots prolong these stripes. The stigmata are orange, the head

Fir. 100, —Larvn af the Privet Hawlk-Motl ( Sohins i),

-L is reen bordered with black. The extremity of the body is sur-

“mounted by a smooth horn, black above, yellow below (Fig. 190).

Fig. 191.,—FPupa of Sphinx ligustri,

This beautiful eaterpillar is not rare. It lives on a great number
of trees and shrubs, but it is principally on the privet, the lilac,
and the ash tree, that it must be looked for. Three or four
days before it buries itsell in the earth to change itzelf into a
chrysalis, its beautiful colours grow dim. During the months of
June and September is found the Convolvalus Sphinx (Sphina
convolvuli, Fig, 192), with brown wings, and with the abdomen
striped with transverse bands ultemafdv black and red. The eater-
pillar of this species, which presents a great number of var Tetics,
lives on many kinds of Coneolouli, but particularly on the field
stl:leﬂlEH- It is generally rare here, but oceasionally abundant.

It iz in the genus Aeherontin that the moth most known is
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classed. We refer to the Death’s-head Moth (Aeherontic atropos).
It is the largest species of Hawk-moth. This insect presents,
roughly marked out in light yellow, on the black ground of its
thorax, a human skull. This funereal symbol, joined to the plain-., . .
tive ery which this moth emits when frightened, has Hnmetimes,-g" 4

Fig. 192, —The Convolvalns Sphinx | Sphivr corroiveli},

mspired terror into the whole population of a country. The appear-
ance of this moth in certain countries having coincided with
the invasion of an epidemic disease, some thought they saw in
this doleful sylph of the night the messenger of death. The
Aecherontia atropos plays a great part in the superstitions which
are believed in by the country folks in England. One hears
it said in country places that this omincus inhabitant of the i
air is in league with the witches, and that it goes and murmurs £
into their ears with its sad and plaintive voice the name of
the person whom death is soon to carry off. In spite of
its ominous livery, the Afropes does not come from Hades;
it iz no envoy of death, bringing sadness and mourning.
It does not bring us news of another world; it tells us, on
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i the contrary, that nature can people every hour; that it was
her will to console them for their sadness, to grant to the twilight
and to the night the same winged wanderers which are at once

e ‘;the delight and the ornament of the hours of light and of day.

< This is the mission of science, to dissipate the thousands of

Fiyr. 10, = Deatli's-head Hawk-maoth { Acherontin atrapos),

prejudices and dangerous superstitions which mislead ignorant
people.

This moth has the front wings of a blackish brown colour, having
lighter irregular bands varied with brown and grey, above and
below. Omn the middle of the front wing there is a well-defined
white dot. The hind wings have two black bands, the upper
narrower than the lower one; the rest of the wing isa fine }‘E”T"“'-
The abdomen has lilkewise from five to six yellow and as many
black bands ; in the middle is a long blackish longitudinal band.
This moth is not very rave, and may be found in autumi. Tts
flight is heevy, and as we have said, the insect never flies till

P
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after sunset. If caught, or when teased, it utters a cry which is
very aundible.

The Death’s-head Hawk-moth would be a very inoffensive
being if it did not make its way into bechives, in order to  steal
the honey, of which it is excessively fond. Ttis to no purpose that
the bees dart their stings at the intruder, they only blunt them
against its thick skin, and scon terrified at its Presence,
all sides.

The caterpillar of the Ackerontic atropos (Fig. 194) is the
largest of all European caterpillars. Tt attains to as much as four

Fig. 184, —Larva of the Deathshend Huwle-moth {Ackerantin nirypen),
and a half inches in length by eight-lines in dinmeter,
is lemon yellow, which changes
From the fourth to the tentl ring inclusively, it is
laterally with seven oblique bands of an azure blue, which are
tinted with violet, and bordered with white on the side. These
bands joining together over the back of each segment resembhle so
many cherrons placed parallel to each ather. The

Its colony

Ornamented

body is, moreover,

into green on the sides ang belly,

disperse on

4
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dotted with black. At 4 extremity is a yellow horn, ¢
bick like a hook, and covered with tubercles. The head is

and marked laterally with 4 blaek stiipe. It tives chiefly on
: :_‘:\Pﬂtam, adtlio: Lyim barbarum, sometimes called the tea-t

Flg. 195.—Cliyealis of the Denth's-heid Hawl-motl,

| u shrub belonging to the Solanacee. It buries itself in the earth
= "5'\ to change into a chrysalis (Fig. 195) of a bright chestnut brown.
We will méntion still further, in the family of the Sphingide,
three species of the genus Smerinthus, which fly heavily and by
twilight.
The Lime-tree Hawk-moth (Smerintfus tilie, Fig. 196) has its
upper wings grey with some shades of green, and moreover, in the

i e, ',;.-_.—t,ﬂrﬁ#-'_—j.-——g.-—-_z'_ﬂ—-

Hy Fig. 196 —Lime Hawk-motli (Swmerfetius L)
middle of the wing 4n irregular band of a brownish green colour,

The thorax govered with hairs is grey, with three green longitu-
T
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“Y bands. The abdomen is also grey. The moth fies heavily

V€ sunset, 'and is found on the trunks of trees during the months

b |

tL /"}"r’
11

Fig. 197.—Larva of the Lime Hawk-Moth (St er it ham #ifie

b
of May and June. The Illsm'u. (Fig. 197) is glaucous

' green dotte
with yellow, and marked on each side with

BEVEr Uhliqua [

Fig. 188, —Eveil Hewi-Molh

[ Smieinimd hmg -:,rﬂ'.'u-l'rrxj.

lines of the same colours. Tis wrinkly horn s
vellow below. It is found on the lime and the elim,
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When they have awoke out of this last sleep the attendant
should continually be on his guard, as it is then that diseases
break out. The worms suffering from these different diseases
have received different names, There arve Lesides the luiggttes, the
arpians, that is to say, worms that have exhausted all their energy
in the work of the last moult, and have not even strength to eat;

' —the yellow or fat worms, which are swollen, of a yellowish
colour, and which very easily die. The #afs or mows, the soft or
indolent ones which, after having eaten a great deal and become
very fat, die miserably and enter into a state of putrefaction.
And lastly, it is at this age that the museadine, which hardly
shows itseif at any other age of the insect, appears with great
intensity.

The museadineis a terrible scourge to the reavers of silkworms.
The losses which result from this disease in France are estimated
at at least one-sixth of the profits. No particular symptom
ﬂﬁ“ﬂws of our recognising the existence of this disease il WOTTnS
which, however, contain its germ. Only, the worm, which has
eaten up to that time as usual, appears almost in a moment to change
to a duller white ; its movements become slower, it becomes soft,
and is not long before it dies. Seven or eight days after its death
it becomes reddish and completely rigid. Twenty-four hours
afterwards a white efflorescence shows itself round the head and
rings, and soon after the whole body becomes floury. This flour
is a fungus called Botrytis bassiana, of which the myecelium
develops itself in the fatty tissue of the caterpillar, attacks the
intestines, and fructifies on the exterior. This fungus has been
considered as the immediate cause of the museadine, and has been
also regarded as the last symptom or end of the disease. The
communication of the disease by contagion has alternately been
admitted and denied. As its true cause, and any efficacious
menns of opposing it, arve still unknown, the breeders of silk-
worms must be content to apply, so as to prevent or struggle
ﬂgﬂl‘fl.%l: this dreadful scourge, the procepts of h}'g‘ienE: ﬂ.‘ﬂﬂd
ventilation, excessive cleanliness, frequent délitements, an L"E'“‘“‘l
food properly prepared.

After the muscadine, we must mention another epidemic disease
gtill more terrible : the gatting.  This disease shows iteplf from the
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very beginning of the rearing, and increases in intensity at each
age, so that the number of worms able to enter regularly into the
moult becomes smaller and smaller. We are still in a state of
utter iggorance as to the cause of this last affection, which hasy

occasioned, for the last ten vears, incalculable losses in the rear- -

ing houses, which threatens the silkworm with complete destruc-
tion, and which in the meanwhile has ruined the unfortunate
countries of the Cévennes, the principal seat of sericiculture in
France.

During the fifth age, the worms become large so quickly that
on the fifth or sixth day they are obliged to be moved away from
each other on the litter. The délitement must be made” every two
days, or, indeed, every day now, on account of the enormous
amount of the excrement; and, at the same time, o good venti-
lation must be constantly maintained. The temperature of the

room should now be kept to 24°, without ever exceeding this .fj‘

degree of heat. When it is perceived that the worms wish tef
ascend or mount, there are placed on the tables, at certain distances
from each other, little sprigs of heather, or very dry branches
of light wood.

When the worms begin to mount into the heather, one must
encabaner, that is to say, form with these branches little hedges,

Fig. 213, —Bpriga of hentlhor wrrangeil so thot the sillkworms mny mount into them,

gurved back like a hut or cradle, the openings of which are,
on an average, seventeen inches or so (Fig. 218). At the
(‘Lplrﬂnﬂn of twenty-four hours, all the good worms have
mounted, The laggards who remain under the cadanez are
taken off by hand, and placed on u table, which is immediately

encabaned.

1“\
74
{
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The ecocoons spun on these branches of heather ought to be
large, heavy, and well-shaped> The good cocoons are regular:
their ends are rounded and not pierced; and they are hard,

¥ Iig. 214 —Sprical cocoon B i
especially at their extremities, and have a fine grain. These are
cylindrical. The best are drawn in towards the middle, or have a
concavity on either side of it (Fig. 215). Kvery one knows that
there are white and yellow cocoong. They are the produce of
different races of worms.

Commerce recognises two kinds of white silk: the first white
and the second mhite. The silk of the first white is produced by
the race Sina, the cocoons of which are of a perfect and azured
white. They produce the most beautiful and most precious silk,
and serve for the fabrication of light and delicate coloured tissues.
The silk of the second white is furnished by two races: the
Espagnolet and the Roguemaure.

The races that produce yellow cocoons are more numerous than
the white ones. The yellow races are divided into three groups:
those that have small, middle-sized, or large cocoons. The first
and second are stronger, and more esteemed than the last.

The greatest number of the races of silkworms have, let us here
mention, white and yellow cogoons; there ave some, however, of
those whose cocoon is of a greenish white, or even quite green, or
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of a reddish green. One gace raised in Tuscany, near Pistoia,
has cocoons of a pale rose colour; and, lastly, mention has been
made of cocoons of a purple colour.

Fig. 218, Larva, paps, Coegoen, and moth of Bembyx maor.

When the cocoons are completed, the people in charge of the
reaving establishments separate them from the heather and sell
them to the silk-spinners. Bat they must manage to get these
cocoons into a state in which they will remain entire during
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- Vessel, and which passes through
wicker baskets filled with cocoons.
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a long time. They must, in other Words, kill the chrysalides,
to- prevent the cocoons being pierced by the moth. To kill the
chrysalides so as to prevent the development of the imago 18

“an operation which is called the éfouffage, or stifling.

To effect this stifling, the co-
coons are exposed to a high tem-
perature. Formerly, in the Cé-
vennes, the cocoons were placed
in a baker’s oven, heated for bak-
ing bread. But they ran the risk
thus of being burnt, or of a certain
number of chrysalides remaining
alive, Now, to kill the chrysalides,
they make use of steam at 1007,
produced by water boiling m a

Thé rearer must also take care
at the time he gathers them, to
separate the cocoons which are
to provide eggs for the next year.
A& the females are heavier than
the male cocoons, they casily sort Figr. 217.— Appuratus Tor stiffing the

1 - chiryanlidles in the coveons.
them with a pair of scales.

To obtain the eggs or grain, the cocoons are fixed on sheets
of brown paper, covered with a slight coating of paste made
of flour. They are arranged in such a manner that the moths®
shall find no obstacle when they come out of them, head fore-
most ; and, on the other hand, that they may be able to reach
with their Egn--; the cocoon which is opposite them, so ns to
hang on to it, and to facilitate their exit from their own cocoon
(Fig. 218).  The meal and female cocoons are pasted on separate
sheets,

It is from fiffeen to twenty days after the montée or mounting,
and when the temperature of the rooms has been kept between
20° and 25°, that the moths begin to be hatched, As they appear,
they are seized by their wings and placed on cloths stretched out
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for the purpose, where they are left for about an hour, till their
wings have fallen flat on their bodies. As soon as they have

e evacuated a red liquor, the

A2 a1 wverew, | malesand females, which up
|+ tothat time have been apart,
S ALE L are put together.

L ) CRLLLALLL After copulation, they
4 i!g%,%..r!g ALLLL ":"J again separate them. They
' A ] I stick s,ht_aatu. of paper on

' to screens, putting from
twenty-five to thirty females
on each sheet (Fig. 219).
It is here the moths lay

Jhlg sivco St of aper Sk o (£ oot e their eggs. The sheets of

paper, covered with eggs,
are then hung on wires, at a small distance from the ceiling of
a room having a northern aspect, which is never warmed. They!
remain thus, exposed to
all variations of temper-
ature, till the return of
the warm weather, Wo
will say a few words to
bring this subject to an
end, on the winding of
cocoons and the spinning
~ of silk.

- The winding of coenons
i v " g is an operation which at

e e stomine - " ecai St Bighi-SUNpCREaPTE oy

simple, but which is in
reality o difficult and delicate process. Tt requires umremitting
attention, great experience, and a delicacy of touch which can
only be found in the fingers of woman, or rather, in the fingers
of certaln womern.

The woman who is spinning, stands before o sort of loom whicl
is called four (Fig. 220).  Under her‘hand is a copper containing
water, which she heats to the required degree by opening the tap
of a tube, which brings a current of steam. She plunges the

Tk

Ve,



g
g
3
=
%
=
‘i[l
E
=
&
]
§
=
B




243 THE INSECT WORLID.

cocoons into the hot water, and moves them about in it, to soften
the gummy substance which sticks the silken threads of the
cocoon together. Then she beats them, with a light hand, with a
small birch-broom. The threads of the cocoons get caught in the
extremities of the twigs of which the little broom is made, and the
workwoman seizes with her fingers the bundle of threads, and
shakes them about till she perceives that they are all single, and
in a fit state to be joined together,

Let us suppose that it is wished now io make up a drin or
staple by uniting together the ends of five cocoons.  She chooses
five ends in the mass, makes of these g bundle, and introduces it
into the hole of a filiere. She makes two staples {éra'm} at once,
one on her right, the other on her left hand. She they hr{ugs
them together, she crosses them, rolls them, and twists
the one on the other, many times; after which, she separates
them from above and keeps them well apart, making each of
them pass into a hook at a distance, from which
to twist round into a hank, separately, on g wheel. T
threads thus twisted are drawn close together, o
become one, getting round by rolling on each other,
in continual motion, drawn ont as they are by
the wheel, ;

The difficulty which the emptying the cocogn of its sillc

th £,

e two
Ompressed, and
and being kept
the rupiq motion of

i : thread
presents, makes us understand what diffien]ties those manufactureys

must have met with who have lately attempted tq extract from
the stalks of mulberry leaves a sort of Eilles " pnd Wi
into no details of the attempts which haye been
plish this object in our time, atfempts whipl have,
been crowned with no success whatever, g will pop
selves to reminding the reader that these attempts 4y
being of recent origination, since they date back ¢
Olivier de Serves, the father of French seticioulture,

In a little work published by Olivier e Serres, in 1603 d.
the title of Cueillette de la Spie, “The Guthm'ing of Sill. » ;ur;i o1
a memoir entitled: La second richesse dit Miip i &; o 121 nid
son escorce, pour en fuire des foiles. e toute sonte r:;c}n"m.e_m
utile que la soie provenaut dicelui, Tha Becond w;alth ;" B
mulberry tree which is found in jte hm-k, how o muk'e of i‘; 91:.]::1}

lmwerer,
fine gup.
o fap from
48 far ggq

they are Zoing .

s

aly.‘. :



LEPIDOPTERA. 243

of all sorts, not less useful than the silk derived from this {ree”
Olivier de Serres proves in this memoir that the second bark or
liber of the mulberry tree contains a fibre capable of replacing
hemp or flaf, and he describes the processes by which this may be
obtained. The processes which had been proposed by Olivier de
Serres in 1603, were resumed in the Cévennes a dogen years
ago by M. Duponchel on the one hand, and on the other by
M. Cabanis,* who operated on bark instead of taking the whole
of the wood of the mulberry tree. But none of these attempts
have given any good results up to the present moment.

The various diseases which, for the last fifteen years, have
been so fatil to the mulberry silkworm, have suggested the idea
of acclimatising in Furope other silk-producing Bombyeces, if not
with the view of superseding, at least as auxiliaries to the mul-

) berry spécies. The genus Aftacus has furnished these auxiliaries.
“Among the species which have, in this respect, the greatest
. ¢laims to our attention, we must place in the first rank those

which feed upon the leaves of the cak tree. Indeed, the trees
which can be made use of for their cultivation are VEry NUmerous
in Europe, and, moreover, the silk produced by these worms Appears
to possess superior qualities.

There are three onk-feeding species of the gemus Attacus, They
are Yama-Mai, Pernyi, and Mylitta.

The silk of Yama-Mai is as bright as that of the mulberry silk-
worm, but a little less fine and strong, and occupies the first rank
after it. If we could succeed in acclimatising this species it would
supply any deficiency there might be in our crops of ordinary
silk.

The eggs of the Attacus Yama-Mai were bronght from Japan,
where this worm is reared, conjointly with the mulberry silk-
worm, in 1862. The larvee hatched at Paris, in 1863, were
green, of a great size, remained in that state eighty-two days,
and were easily reared. Their cocoon resembles that of the
mulberry species. Tt is composed of a beautiful silk of a silvery
whiteness in the interior, and of a more or less bright green
on the exterior. The moth is very large and beautiful, of a
bright yellow colour, approaching orange.

t Bee our " Année seinntifigne,” 7e année, p. 432,

R 2
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We giTe a drawing of the Attacus Yama-Mai, taken from the
plates which accompany M. Guérin-Méneville's memoir *

!
.

Fig. #21,—Larva of Atinces {Bombyx} Yams-2qq,

Fig. 221 represents the larva or caterpillar two-thirds S .14’.
ral

Fig. 292, —Cocoun of Altuens { Bombyx) Yivma-Mny

size ; Fig. 222, the cocoon, draw th
the moth. o hesame scale; ang Fig. 223,
In 1866, M. Camille Personnat published 5 very i

# Sur le Yer & soie du Chéine of i :
de Foologie, 1855, No, VI. on introduction on Burope, Fygyeg dy
[For an account of experiments condneted 30 10
tlnfmﬁuﬂﬁt&]}r were a complete failure a5 ﬁr‘ia];u]:izgla’&d II]T Dr, W,
by that gentleman in “ The Transactions of the Enwgﬂ ® moth wan
3rd geries, vol. v. pt. 5. Longmans and Co, The m“hzgiﬂul En::ietygfj—__mﬂm o
give the greatest hopes of sucoess, will Le found i « of an EXPeEriment Whiz-.h
October, 1867.—En. ] The Entomolagis» g

Magusiy ;f
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monograph of Fama- Wai, which may be consulted with profit by
both cultivators of silk and naturalists.*

Fig, 203 — Attacus { Bombyx) Ynoms-Mat,

Attacus pernyi yields a remarkably beautiful silk, fine, strong,
and brilliant, which can be spun and dyed with great ease. The
tissues obtained from it partake of the qualities of ordinary silk, of
wool, and of cotton. This species of Attwews, which is reared on
the oak in Mandchouria, has given rise to great hopes in France.
The cocoons and moths of this worm were exhibited for the first

Fig. 2. —Cacoan of Atticus (Bombyx) pernyi,

time at the Universal Exhibition of 1855. They were reared by
M. Jordan, of Lyons, from some cocoons sent over from China by

* LaVer d soie du Chéne {Bombyr Famae-Mai), son histoire, sa deseription, ses
meeurs,  8vo, avpe planches colorides, A Laval, i I'dcole de sériciculture.



" 246 THE INSECT WORLIMN.

the missionaries. It is much fo be desired that this species
may be acclimatised in Europe. . .
Figs. 224 and 225 represent, after drawings in the memoir
of M. Guérin-Méneville, already referred to, the cocoon and
moth of the Atfacus pernyi. .
The silk which Atfecus Mylitta produces is perhaps superior to
that of Pernyi. When the cocoons are properly prepared, the
silk can with ease be wound off from one end of them to the other.
This worm is found in various parts of Bengal and of Caleutta, and
also at Lahore, and its silk is exported in considerable quantities

Fig. 225 —Attneus (Bambyx) parnyl.

under the name of twsseh.  Brownish stuffs are made of it in Tndia
of firm and hright_ texture, which arve used for summer nluthing, or
for covering furniture.

Figs. 226 and 227 represent the moth and the cocoon of Attacis
Mylitta after M. Guérin-Méneville.

In 1855, M. de Chavannes reared this species in the open air,
near Lausanne, in Switzerland. This treatment succeeded per-
fectly, without any degeneration, for many vears, It, however
died out at last, from the effects, perhaps, of too great a diﬂ'emnc;
in the climate, or from those accidents, still so litfle under-
stood, to which even the insects of our own country are suhb-
ject. This was unfortunate, as this species is one of those
whose acclimatisation in Europe is the most to be desired, for it
would render great service to the cultivators of sillk,

b
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It remains for us to speak of two other species which are very
important, inasmuch as their domestication in Europe is now un

Fig. 236, —Aucws (Bumbyx ) Myfitia

accomplished fact. We mean the Attacus or Bombyx of the Ailan-
*  thus, and also that of the Castor-oil plant.
' Every one has heard of the Ailanthus silkworm (Attacus
(Bombyr)  Cyntilia), whose acclimatisation in Europe has been

Fig, 237, —Cocoon of Attacns (Hembyx) Mylitta,

materially assisted by the admirable and persevering efforts of
M. Guérin-Méneville.

" The Ailanthus worm is a native of Japan and of the north of
China. Tt was brought over in 1858 by Annibale Fantoni, and
sent to M. Guérin-Méneville by MM. Griser:i and Colomba, of
Turin.  When it is nearly full-grown, it is emerald green, with
the head, the feet, and the last segment of a beautiful gﬂldf:‘ﬂ
vellow, and has black spots on each segment. This worm, in
its full-grown state, is represented by Fig. 228; in the same
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figure are also represented the eggs and the cocoon. The moth
has the abdomen yellowish underneath, with little white tufis.
Its wings are traversed by a white band, which is followed exte-
riorly by a line of a bright rose ; each wing is also marked with
a lunula or crescent-shaped spot.

In 1858 M. Guérin-Méneyille presented to the Acndémie

des Sciences of Paris the first moths and the frst eggs laid in
France of the Aftacus Cynthia. This

able entomologist demon-

4
Fig. 228, —Fggs, larvm, and toocoans of Attnous (Bombyx) Cynilis,

strated very soon afterwards—Ist, that the caterpillars of this
insect can be reared in the open air, and with scarcely any cost
for management ; 2ndly, that it produces two crops a year in the
climate of Paris and the north of France ; drdly, that the cultiva-
tion of the Ailanthus or false Japan varnish tree, on which this
insect lives, is easy even in the most sterile soil.
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M. Guérin-Méneville showed still farther that ailanfine, the
textile matter furnished by the cocoon of the Cynthia, is a sort of
floss silk holding a middle place between wool and the silk of the

& Mulberry-tree worm, and which, as it can be produced at scarcely

; any expense, would be very cheap, and would serve for the fabii-
cation of what are called fancy stuffs, for which ordinary floss silk
is now used. In 1862 M. Guérin-Méneville sent in a report to
the Minister of Agriculture on the progress of the cultivation of
the Ailanthus, and of the breeding of the silkworm, which was
reared in the open air on this tree. e mentions, in his report,
the rapid development of the cultivation of the tree in France,
the great:number of eggs of the Ailanthus silkworm sold, the
toundation of a model silkworm nursery at Vincennes, and this
one great I:nint gmhed, that ﬂl&}" had found out fh[} way of
unwinding the silk from the cocoons of the Cynthia in one

<. ‘nbroken and continuous thread.

Till then E'umpmn industry had only succeeded in drawing from
“the cocoons of the Ailanthus silkworm a floss silk composed of
filaments more or less short, obtained by earding, and unable to
produce, when twisted, anything better than floss, that is to say,
refuse silkk. It is to the Countess de Vernide de Corneillan on the
one hand, and to Doctor Forgemot on the other, that the merit is
due of having obtained an unbroken thread of silk from the cocoon
of Attacus Cynthis. ! !

A monograph on the Ailanthus silkworm appeared in 1866 under
the title, “ I’ Ailante et son Bombyx, par Henti Givelet.” * T4 ;4
a complete account of all the I‘E“l_t“' obtained up to the time,
both as regards the rearing of the silkworm and alsg g regards
the cultivation on a large scale of the Ailanthus, or falsg Japan
varnish tree,+

The Castor-oil plant silkworm (Attacus (Bombyz) rieins) is o
species very nearly akin to the Ailanthus Worm, perhaps only a
variety, and comes from India. The silk which it produces is

* In 8vo, avec plans ot planches eolorides. Paris, 1868,

+ A work by M. Guérin-Méneville on the same subject, entitled, ¢ Education des
Vers i soie de I'Ailante et do Ricin,” in 12me, Paris, 1860, iy also be consulted,

[For & full aecount of aunccessful experiments carried on in England, ses D,

Wallace's Essiy in * The Transactions of the Enmmnlog-ipm Society of London,'"
3rd series; vol. v. pt. 2. Longmans and Co.—FEn.]
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very similar in every respect to that of the Cynthin. The rearing
of this worm could never attain to any great importance m
France, on account of the necessity there is of renewing the
plantations of the castor-oil plant each year. Tt would, however,
afford an additional source of income to the farmers in the south
of France, who cultivate the castor-oil plant with a view to sell-
ing its seeds, which are much used in pharmacy.

Nearly allied to the genus A#fecws, which furnishes us with all
these precious auxiliaries to the mulberry silkworm, are a great
number of other species, both indigenous to Europe, and exotic,

Fig. &4 —Batumin pavonis-misjor,

mostly remarkable for their great size, and a few of which are
common in this country.

Fig. 229 is the largest FHuropean moth, but never found far-
ther porth than the latitude of Paris. Tts wings are brown,
waved, and variegated with grey. Each of them has a large
black eye—sllﬂrpﬁﬂ spot, surrounded by a tawny circle, surmounted
by one white semicirele, and by another of a reddish hue, the
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whole completely enclosed in a black circle.  “ These moths,” says
Geuﬂ'my, “are very large; they look as if t-hey were caovered
with fur, and, when they fly, one is inclined to take them for birds."

Swaturnia pavonin-major comes from a very large caterpillar,

"X which is of a beautiful green, with tubercules of turquoise

. -I‘-Er "

blue, each of which is surmounted by seven stiff divergent hairs.
This caterpillar lives principally upon the elm, but it feeds also
upon the leaves of the pear, plum, and other trees. It spins a

Flg. E0—Emperor Moth (Settruin corpmi).

brown cocoon, formed of a coarse silk of great strength, Tt is not
until the following spring that it becomes a moth. _

The Emperor Moth (Saturnia earpini, Fig. 230) much resembles
the above, except in size. This species is common in England, and
its green larva, covered with black or pink warts, from which spring
hairs as in the last, is by no means rare on heath in the autumn.
It also feeds on bramble and other plants.

ﬁIHnng the Atfaci foreign to Hurope, we must mention Atlas
(Fig. 231), the expanse of whose wings exceeds four and a
quarter inches. This magnificent moth, one of the largest known,
comes from China.

The family Bombyeide comprises many species which we must

nof omit to mention.
-
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The Lackey (Bombyx neustria), derives its name from the colour
of the caterpillar, which has longitudinal lines of various colours

.

Fig. 330 —Atincus { Bombyx) Atlis.

and a blue head. These caterpillars live together on a great number
of our forest and garden trees, to which they do much damage. The

Fig. 2it—The Lavkey {Bombye nenstrin),

moth (Fig.232) has a brownish body, and wings of a more or less

tawny yellow colour, with two darker lines on the front wings.
The Procession Moth ( Bombye processionen), is a small greyish

moth, the caterpillars of which live in numerous troops on onk
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trees, and devour the leaves at the moment of their development.
In the evening these caterpillars come out of their common nest,
and form a sort of procession ; hence their name Procession Moth.
“I kept some for a little time in my house in the country,” says
Réanmur. “T brought an onk branch which was covered with
them into my study, where I could much better follow the order
and regularity of their march than I could have done in the woods.
I was very much amused and pleased at watching them for many
days. T hung the branch on which T had brought them against
one of my window shutters. When the leaves were dried up,
when they had become too hard for the teeth of the eaterpillars,
they tried to go and seek better food elsewhere. One set himself
in motion, a second followed at his tail, a third followed this one,
and so on. They began to defile and march up the shutter, but
being so near to each other that the head of the second touched
the tail of the first. This single file was throughout continuous ;
1t formed a pcf‘f'ect string of caterpillars of about two feet in length,
after which the line was doubled. There two caterpillars marched
abreast, but as near the one which preceded them as those who
were marching in single file were to ench other.  After a few rows
of our processionists who were two abreast, came the rows of three
abreast ; after a few of these came those which were four abreast ;
then there were rows of five, others of six, others of seven, others
of eight caterpillars. This troop, so well marshalled, was led
by the first. Did it halt, all the others halted: did it again
begin to march, all the others set themselves in motion, and fol-
lowed it with the greatest precision. . . . That which went on in
my study goes on every day in the woods where these caterpillars
live. . . . When it is near sunset you may see mming out of any
of their nests, by the opening which is at its top, which would
hardly afford space for two to come out abreast, one caterpillar,
As goon as it has emerged from the nest, it is followed by mapy
others in sfngle file ; when it has got about two feet from the neal:,
it makes & pause, during which those who are still in the nest con-
tinne to come out: they fall into their ranks, the battalion is
formed ; at last the leader sets off marching again, and all the
others follow him. That which goes on in this nest passes in all
the neighbouring nests ; all are evacuated at the same time.”
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One part of Fig. 233 shows the arrangement of the caterpillars 28

on coming out of the nest, and in anoth¥r part is shown' a

different arrangement, in which each row has only one caterpillar S

less than the one which preceded it. These caterpillars are fur- ,\.f,’_.
¢

nished with long hairs, elightly tufted, which come off with the

Fig. 351, —Larwe of the Precession Moth | Fremibyr processiiien).

greatest ease, and which, if they penetrate into the gkin, cause
violent itching. In 1865, a nnumber of the alleys of the Bois de
Boulogne were shut up from the publie, in order to save {hem
from this annoyance. These caterpillars construet a covering
eommon to them all, in which they live, and transform them-
selves therein, each insect making for his own private use g emall
epcoon. This insect is said to have oceurred in England, but there
is not sufficient evidence to admit it into onr lists,

The Orgyias comprise o great number of smal] species, of a
dark colour, which do a great deal of damage to our forest trees,
In September and October the male of the Orgyia antigua, with
his tawny wings, may often be seen flying ahont the streets of

i
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i
| the foot of the tree on which it has fed to change into a
wysalis without making a cocoon.

’ Fig, 108~ Popla- Hewk-Math (Smeriuthus popul),

"~ We will content ourseives by here giving drawings of two other

¥ig. 200.—Larvs of the Poglar Howk-Moth { Snerinthas popmii).

species of the same genus: the Eyed Hawk-moth (Smerinthus
ocellatus, Fig. 198), which is not rare during the months of May
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and sometimes August, the caterpillar of which lives on the lea ;
of willows, poplars, and fruit-trees; and the Poplar Hawk-mat!
(Smerinthus populi, Fig. 199), whose caterpillar (Fig. 200) 1iy <
on the poplar, the aspen, and sometimes on the willow and bireh.

The division of Bombyeina contains the largest of moths ; and at
the same time species of a middle and small size. These moths
take no nourishment, and live only for a short time, long enough
to propagate their species. They rarely fly dm-mg the day,
only showing themselves in the evening: The group is dispersed
over nearly all parts of the world, and may be recognised by
the antennee generally being cut like the testh of a comb in the
males, by their thick, strong bodies, and in the majority of cases
by their large hend, by their wings more or less large, and hy .
their heavy flight. ,j &

In the Bombycina arve found the genera Sericaria, -Ittacu&
Bombyzx, Orgyia, Liparis, &e.

It is to the genus-Bombyr that the silkworm belongs, that

celebrated insect called by Linnsus Bombyx mori, a name which
reminds us at the same time of its most ancient denomination, ana
of the mulberry tree, on which these caterpillars feed.

M. Guérin-Méneville has called the silkworm “the dog of
insects,” for it has been domesticated from the most ancient times,
and has become deprived of great part of ifts stremgth in the
process. The moth of the silkworm can no longer keep its
position in the air, or on the leayes of the mulberry when
they are agitated by the wind. It can no longer protect itself,
under the leaves, from the burning heat of the sun and from
its enemies. The female, always motionless, seems to be i ignorant
of the fact that she has wings. The male no longer flies; he flutters
round his companion, without quitting the ground. It ought, how- 3
pver, to be possessed in the wild state of a sufficiently powerful /
flight. M. Ch. Martins found that after three generations reared in
the open air, the males recovered their lost power.

Before speaking of the different phases of the life of the sill-
worm and the rearing of this precious insect, we will say some-
thing about the origin and progress of the silk trade, one of the
most important branches of commerce in the South of Burope and
in the East.
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Page 216,

The Empress Si-ling-chi gathering Mulberry Leaves.
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The native country of the silkworm is not better known than that
of ‘he greater number of plants and animals which form i:lla Elta[‘ﬂb
of agricultural industry. Tt is probable, however, tb:at. its native

“éountry was China. It was certainly in this vast empire that long
since the business of fabricating silk began. Omne ru?ds the
following in ““ I"Histoire générale de la Chine,” by le P. }Mailla :—

“The Emperor Hoang-ti, who lived 2,600 years before our era,
wished that Si-ling-chi, his wife, should contribute to the happi-
ness of his people; he charged her to study the silkworm, :End to
try to utilise its threads. Si-ling-chi caused a great quantity of
these insects to be collected, which she fed harsnlf_' in a place
destined exclusively for the purpose ; she not only dlsm:lror?d the
means of rearing them, but still further the manner of ir}n-;l’l,ﬂE off
their silk and of employing it in the manufacture of fabries. _

It may be asked, however, if the learned men who composed ﬂ:urf
recital did not collect under the reign of the emperor Hu:.mg—Tt
all the events and all the discoveries whose dates were lost in the
obscurity of the most remote periods of history. .Is nm; the
Empress Si-ling-chi o mythical person? a sort of Chinese Ceres,
to whom, under the title of goddess of the silkworm, they then
raised altars P ;

Here, at any rate, is how Duhalde* analyses the recital of the
Chinese annalists on the remarkable fact of the introduction of the
silkworm, and its rich products, into the Chinese empire:—

“Up to the time of this queen (Si-ling-chi),” says he, * when
the country was only lately cleared and brought into cultivation,
the people employed the skins of animals as clothes. But these
skins were no longer sufficient for the multitude of the inhabi-
tants ; necessity made them industrious: they applied themselves
it the_ manufacture of eloth wherewith to cover themselves, But it
was to this prineess that they owed the useful jnvention of silk

Stuﬂ..bl‘ J"n.ffﬂ]'“’ilrdﬁ, the E'I'I].PI"ESSEE, ﬂ&mﬂd ]'_'I:," Ghincag uuthﬂm ac-

cording to the order of their dynasties, found an ugrceublc ocCupa-

tion in superintending the hatching, rearing, and feeding of silk-
worms, in making silk, and working it up when made. There

vhs an enclosure attached to the palace for the enltivation of
mulberry frees,

- Dcacripﬁun dala Ching," tom. ”' I 2045,
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“ The empress, accompanied by queens and the greatest ladies
of the court, went in state into this enclosure, and gathered with
her own hand the leaves of three branches which her ladies in
waiting had lowered till they were within her reach ; tlirei'ﬁﬁe—sl??-;
pieces of silk which she made herself, or which were made by her /°
orders and under her own eye, were destined for the ceremony of
the grand sacrifice offered to Chang-si.

“ It is probable,” adds Duhalde, * that poliey had more to do
than anything else with all this trouble taken by the empresses.
Their intention was to induce, by their example, the princesses
and ladies of quality, and the whole people, to rear silkworms :
in the same way as the emperors, to ennoble in some -sort agri-
culture and to encourage the people to undertake laborions works,
never failed, at the beginning of each spring, to guide the plough
in person, and with great state to plough up a few furrows, and
in these sow some seed. 4

“As far as concerns the empresses, it is a long time since they
have ceased to apply themselves to the manufacture of gill; one
sees, nevertheless, in the precincts of the imperial palace, a large.
space covered with houses, the road leading to which is still called
the road which leads to the place destined for the rearing of silk-
worms, for the amusement of the empresses and queens. In the
books of the philosopher Mencius, is a wise police rule, made under
the first reigns, which determines the space destined for the ecul-
tivation of mulberry trees, according to the extent of the land
possessed by each private individual.®”

M. Stanislas Julien® tells us of muny regulations
Emperor of China, to rende
requisite to rearing silk,

Tehin-iu, being governor of the district of Kien-Si, ordered that
every man should plant fifty feet of land with mulbe
The Emperor (under the dynasty of Witei) gave to each man :
twenty acres of land on condition that he planted fifty feet with
mulberry trees.i Hien-tsang (who ascended the throne in 806)

made by the
v obligatory the care and attention

ITY 'trema:f-

» « Rézumé des principanx traités Chinois surIn culture deg miiriers et 1'éducatjon
das vors & soie, traduit par :‘ﬁtnniﬂln? JuJ:ifm." Paris, imprimeria royale, 1827,

4 ¢ Annalea de la dynastie des r“:_a’l"ﬁ' :

+  Annales de la dynastie des Wei.
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crdered that the inhabitants of the country should plant two feet
in’ every acre with mulberry trees.®* The first Emperor of the
dynasty of Song (who began to reign about the year 960) pub-
lished « decree forbidding his subjects to cut down the mulberry
trees.t

By all these means, according to the testimony of M. Stanislas
Julien, the business of the fabrication of silk became general in
China. ® This great empire could soon furnish to its neighbours
this precious textile material, and create for its own profit a very
important branch of commerce. '

It was forbidden, under pain of death, to export from China the
silkworm’s eggs, or to furnish the necessary information in the
art of obtaining the textile material. The manufactured article
only could be sold out of the empire. Tt was thus that the Asiatic
nations very soon understood silk ; and that in many of their cities
#hey applied themselves to weaving stuffs of this precious substance.
The carpets and dyed stuffs of Babylon, mixed with gold and
silk, enjoyed in ancient times an unparalleled renown. China
was mnot, however, the only country that then furnished silk
to the towns of Asia Minor. At a very distant period, India
sent by her caravans very considerable quantities of it. M. Emile
Blanchard (of the Institute) remarks, however, that the tissues
of India must be made of a different silk from that of China,
that is to say, of a silk of some of those Bombyees of which
the public has been told so much of late years, and of which we
shall have soon to spealk.

f:u].k commanded for centuries a pl‘ﬂl’ligimlsl}' high price. TIn
the tlmr.:, of Alexander its value in Greece was exactly its own
weigh‘t mn gold, and so it was very parsimoniously employed in
silk tissues. These were so transparent that women who wore
them were scarcely covered.

Si}k was unknown to the Romans before J ulius Cmsar. It was
to h]m that H.u.me owed its acquaintance with this new material.
He introduced it, moreover, in a singularly magnificent manner.

One da}',.. at a_féfe given in the Colosseum—a combat of animals
and gladiators—the people saw the coarse tent of cloth, intended
to keep off the rays of the sun, replaced by a magnificent covering

¢ “Annales de la dynastie des Thang.” + Histoire de 1a dynasti¢ des Song.”
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of Oriental silk. They murmured at this gorgeous prodigality
but declared Caxsar a great man. The introduction of silk
among the Romans was the signal for luxurious expenditure.
The patricians made a great display with their silk cloaks of
incalenlable value; so that, from the time of Tiberius, the Senate
felt itself called upon to forbid the use of silk garments to men.
Examples of simplicity are sometimes set in high places; thus the
Emperor Aurelian refused to the Empress Severina a dress so
costly.

The commerce in silk bore doubly hard upon Europe, both
on account of the value of the material and of the great use which
was made of it. Persia was the emporium and had the monopoly
of this merchandise. The Emperor Justinian I., who reigned
at Constantinople from A.p. 527 to 565, tried all the means within
his power of freeing his States from this ruinous tyranny, when
a circumstance oceurred, very fortunately for the national com-
merce, which brought about the introduction into Europe of
gericiculture, or the cultivation of silk.

Two monks of the order of St. Basil, in their ardour for the
propagation of the faith, had pushed forwards into China. There
they had been initiated into the operations which furnished the
fabric so highly prized. On their return to Constantinople, and
hearing of the project that Justinian entertained of depriving the
Persians of the monopoly in silk, the two monks proposed to
the Emperor to enrich his state by introducing the art of fabri-
cating this material. The proposition was rapturously accepted,
and the two monks returned again to China, with the object
of procuring the eggs of the insect. Having arrived at the
end of their journey, they succeeded in getting possession of a
quantity of silkworms’ egps. They hid them between the knots
of their sticks, and started back to their native country, with-
out being onee interfered with. Two vears afterwards they

f}

T

re-entered Constantinople with their precious booty.* The larvie

wore fed on mulberry leaves. Immediately afterwards began the

# According to M. de Gasparin, author of an axcellent ¢
Pintroduction des vers & soie en Europe " (Paris, in Byvo,
but l:I!I'I]_'!-' into Tartary, to Serinds, that the
worms' eggs (pp. 87—39).

‘ Bszai sur 1'Histoire de
1841}, it waa not into China,
two monks went in search of the silk-
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rearing of the worms and the preparation for the silk, according
to® the instructions given by these courageous travellers. The
first rearings succeeded perfectly, and so plantations of mulberry

‘-* trees were seen to multiply and spread through the whole extent
of the Fastern empire. It was, above all, in Southern Greece
that this branch of industry assumed an immense importance. Tt
was then the Peloponnesus lost its old name, and was called the
Morea, from the Latin name for * mulberry, nioris.®

Constantinople and Greece were the countries which, during
centuries, furnished the whole of Europe with silkworms. This
diffusion, however, was effected very slowly. The Greeks attached
great impertance to retaining the monopoly, and the Emperor
Justinian had caused to be established at Constantinople itself silk

+  manufactories, where the most skilful artificers of Asia, forbidden
to reveal the various processes to strangers, worked.

k. Towards the beginning of the eighth century the Arabs intro-
duced the silkworm into Spain. But this industry remained con-
fined within narrow limits. It was, in fact, not till after the
twelfth century that sericiculture began to spread throughout
Europe. Roger, King of the Two Sicilies, possessing a navy that
commanded the Mediterranean, employed it chiefly in making ex-
cursions and conquests. He ravaged Greece, and not satisfied
with the booty he carried away from that unfortunate country,
wished still further to deprive them, for the good of his own
kingdom, of the silk monopoly, the source of their riches. Roger
carried away into Sicily and Naples a great number of prisoners,
amongst whom were some weavers and men who had devoted
themselves to the rearing of =ilk. Tn 1169 he established these
workmen in houses adjoining his own palace at Palermo. There
they dyed the silk of different colours, and mixed it with gold,
pearls, and precious stones.

From Sieily the art of prepaving silk
Ttaly. In 1204, the workers in silk
a syndicate at Florence.

spread over the rest of
constituted themselves into
It is not, however, till 1423, more than
two hundred years after the introduction of this branch of industry
into Ttaly, that we find the fipst mention of the cultivation of the

# (Others dn:'ira the name from more, the Slavenis word for the sea.  SoeOn
the Stady of Worde" By Dean Trench._Fn,
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mulberry tree in Tuscany. In 1440, each Tuscan peasant was
foreed to plant at least five mulberry trees on the land he cal-
tivated. In 1474, the commerce in silk fabries with all parts of
the world had become extremely prosperous at Florence. In 1314, |
the Venetian manufactures began to assume much importance. ,&‘ )
Three thousand workers in silk were then established in Venice.

Without dwelling longer on the propagation of the silk
trade in Italy, let us pass on to its establishment in France.

Tt was in 1340 that some French gentlemen, who had stayed some
time in Naples, planted in A#ignon the first mulberry trees.*
According fo Olivier de Serres, it was not introduced till much
later into Dauphiné. It was not introduced into Alan, near Monte-
limart, till 1495, by the Seigneur Guyape de Saint-Aubain.t
Louis XI. made great efforts to develop the silk trade in France

by inviting over Italian workmen, and they began under his
reign to fabricate gilks in Touraine and Lyons. Franeis I. greatly 4
developed the trade of Lyoms. In 1554, under Henry, I1., thy
masters and men employed in the manufacture of gold, silver, and
silk in Lyons were twelve thousand in number. Under Henry 11,
were planted the mulberry trees of Bourdeziére, Tours, Chenon-
ceaux, Toulouse, and Moulins. These plantations, however, were
of very small extent. They were not the result of a general and
truly popular effort ; moreaver, civil war came very soon, and
turned men’s minds away from the isolated attempts of some few
private individuals. Sericiculture, in fact, did not assume any great
importanee in France till the reign of Henry IV.

This king saw with grief considerable sums of money leaving
France each year for the purchase of raw silk or of silk stuffs,
Two men marvellously furthered his project of encouraging the
silk trade. Ome of these men was Barthélemy Laffemas, ealled
Beausemblant. For a long time, he had been writing memoir
upon memaoir, to demonstrate the advantages to be derived from
the plantation of the mulberry tree in France; and he tells us
that silkworms were then raised with success at Nantes, at
Poissy, and even _ufr Paris, The second supporter whom
Henry IV. found in the propagation of sericiculture was a

e De Gasparin, * Essui sur lintroduction des vers & soie en Europe,” p. 70.
§ Thédtre d'agriculture d'Olivier de Serres,” tom. ii, p. 158, In Bvo.
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i man distinguished in a very different way from that of M. Laffe-
mds.  This was Olivier de Serres, the author of the * Théitre
de I'agriculture;” he whom Henry IV. called his lord and
: ..*f&asmr in agriculture.  Olivier de Serres was the first among
4 his countrymen who had published instructions regarding the
cultivation of mulberry trees and the rearing of silkworms.
Henry IV., who had noticed his writings, called him to Paris:
and, on his solicitation, caused twenty thousand mulberry trees
and a great quantity of silkworms’ eggs, of which a distri-
bution wus made over the whdle of France, to he imported
from Ttaly. From that moment, sericiculture was Propagated
rapidly in 4he Cévennes, in Brovence, in Languedoe, in Touraine,
~ and many other provinees. Mulberry trees were planted at
- Fontainebleau, in the royal park of Tournelles, and even in the
garden of the Tuileries, where an Ttalian lady, named Julle,
Teared silkworms for Henry IV.

Notwithstanding this great impulse, sericiculture dwindled
away on the death of that king. It received a fresh impulse
under Colbert, the great minister, who succeeded in creating
the spirit of commerce and trade in France. New manufac.
tories were established, and plantations of mulberry trees formed
in many of the provinees. All this progress was suddenly
brought to a standstill by the iniquitous revocation of the Edict of
Nantes, which deprived France of her leading commercial men,
Driven from their own country, the Protestant families of Cé-
vennes established abroad silk manufactories, of which the fabrics
rivalled those of French production.

In the eighteenth century, the intendants of
but with very slight success, to give a fresh imp
in France. The Abbé Boissier de Say
1760, some works, which prove him ¢
observer, an accurate reasoner, and g clever rearer of silkworms.
Boissier de Sauvages is the father of modern silk-culture. During
the first Revolution, men’s mingd
subjects than the cultivation of 1
return of peace, they got to work

+ the minister Chaptal

a

']

the provinces tried,
etus to sericienlture
vages published, about
0 have been a patient

5 were occupled with graver
e mulberry tree. But, on the
again on all sides. In 1805,
estimated the weight of the cocoon harvest
at between five or six thousand kilogrammes; whilst the inven-
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tion of the Jaequart loom gave an immense impulse to the weaving

of silE stuffs, ‘Amongst those who introduced and benefited the
art of sericiculture, we must not forget Dandolo. Dandolo, who
was born at Venice in 1758, and who died in 1819, was the first . A
who, at the beginning of this century, applied himself seriously to }' r
the amelioration of the processes employed in the cultivation of
silk. He enddivoured to regulate the temperature, to introduce
more order into the distribution of the food to the worms,
to have more spacious premises, and to have these properly ven-
tilated.

Now we are on this subject, we must mention the names of
those who at the present day have rendered important, services to
sericiculture,—such as M, Camille Beanvais, who raised silleworm
rearing from the inactivity into which it had been plunged ;
M. Eugéne Robert, who founded in the south of France the first |
successful silkworm nursery; M. Guérin-Ménevills, who has J\
devoted his life to the study of the same question, and to whony
Europe owes the introduction and the acclimatization of some
species which will render us, perhaps, one day very great services:
and lastly, M. Robinef, who has elucidated several practical
questions in the art of sericiculture. In bringing to a close this
rapid historical epitome, we will state that France consumes
annually 30,000 kilogrammes of silkworms' eggs, each kilo-
gramme being at the present time worth from 300 to 500 franes,
and even more. The walue of manufactured silks represents
annually about 8,000,000 franes; and we find by official sta-
tistics that France exported in 1863, silk stuffs to the value al
384,000,000 frames. This immense trade shows how much
silk 18 now-a-days everywhere appreciated; in those numerous °
tissues called taffeta, satin, and wvelvet, each of which seems to
Lhave a charm—a peculiar attraction. The consistency of the
stuff, the smoothness, the softness of surface, the manner in whiely
silk receives colours, the brightness, fineness, power of reflecting,
the rustling, the light or heavy folds, all these ave beauty,
elegance, and luxury, in whatever way these words are under-
stood. :

The Bombyz mort ]_1115- however, not hing allurin o in its appear-
ance.  Other caterpillars of the genus Bomby.r have brilliant
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liveries ; they are adorned with spots, blue as sapphires, green as
emeralds, red as rubies, but produce thrends without bright-
ness and fineness. The humble silkworm, in a white blouse,
like a workman, has nothing brilliant in its dress, and yet it

\ gives to the whole world its most beautiful and gorgeous array.

The body of the silkworm is composed of thirteen distinct segments.
In front, are three pairs of articulated legs, which will become
later those of the ‘moth. Tn the middle and towards the poste-
rior part, are five pairs of membranous legs, furnished with a circle
of very fine bristles, which assist the animal to hook itself on to
leaves and stalks. On the two sides of its body are eighteen
stigmata, or respiratory mouths.

The silkworm is remarkable for its muzzle. This is sealy,
horny, and formed of one single piece. The mouth is provided
with six small articulated pieces. Below is a simple blade,
the upper lip, having in its middle a hollow, into which

the animal causes the edge of the leaf it is gnawing to enter,

and holds it thus without any exertion. Underncath the lip
are inserted two largé jaws, which cut the leaf as a pair of
seissors.  Underneath, some weaker jaws divide the fragments,
and a little trunk, articulated on to each jaw, that is to say, a palpus,
pushes them back towards the mouth, and prevents the smallest
particles of the leaf from falling. And lastly, in the space com-
prised between the two jaws, is an under-lip, which completely closes
the mouth below. At the extremity of this piece may be seen a
little prolongation, a sort of papilla, pierced with a hole, which is
the orifice which gives issue to the silky thread.

The organs which serve for the elaboration and emission of the
silk have a peculiar interest for us. If one dissects a silkworm
under water, one succeeds very soon, after having separated it
from the l:.ﬂlmr parts, in laying bare a double apparatus, placed
along the two sides of the intestinal canal and below it. This
is the apparatus which secretes the silk; it is the double seri-
A glands is composed of a tube
formed of three distinet parts (Fig. 201). The part which is
nearest to the tail of the worm is a sort of bent tube, A B C, of
a thirtieth of an inel in diameter, and about nine inches in length,
twisted & great many times into irvegular zigzags. This part of
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the silk-producing organ is continued in an enlarged portion D E,
which is the reservoir of the silky matter. To the extremity, E,
of this reservoir,‘is attached another capillary tube, E F., These two
i capillary tubes, proceeding from the two glands, |
unite together like two veinous trunks, as t E
plate shows, in one single, short canal, F, which
opens in the mouth of the worm, at its under-lip.

It is in the narrow hinder tubes that the silky
matter is formed. It collects in the swollen part
D E, which is, properly speaking, the reservoir ;
and remains there in the glutinous state. Having
reached the capillary- tubes, it begins, to assume
consistency, and forms two threads, which are
united together at the point of junction of the
tubes, and come out through the orifice, with the
appearance of a single thread, to be conducted ang J
directed by the animal to those points it hpg
selected. A :

It was hoped that by taking from the body of
the worm the viscous matter contained in the
glands, silk could be formed. But this hope was
Fiﬂiﬁ'-;mﬂ;:“m' d_iauplmintcﬂ. It was found pDHSih]ﬁ, it is true,

to take the silk out; to draw it out into threads
more or less fine; but up to this time it has only been possible in
this way to obtain a matter which, when dried, more or less resem-
bles catgut, and is easily enough spoilt by water.

The wviscous substance contained in the glands must then be
elaborated by the insect itself. When it arrives in the conduit
common to the capillary tubes, under the form of a thread, it is
impregnated with a sort of varnish, which is poured into them
from two neighbouring glands. The varnish unites the two
threads into one single thread, and imparts to it the brilliancy of ~,
silk, and the property of resisting the action of water. Tt T
during the last phases of the worm’s development that the silky,
matter becomes abundant in the glands. At this period, the
animal eats much ; and it is certain that the substance to he con-
verted is furnished by the leaf of the tree on which the insect

feeds.
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In econsequence of this having been remarked, some manufac-
tuters have attempted to obtain their silk directly from the
mul y leaf; but they only got o bad floss or fefuse silk. This

S is bbeause the silk is not formed in the mulberry leaf. TFhe

sOrgans of insects are laboratories, in which manipulations un-
linown to man are carried on, manipulations which he has not
been able to reproduce.

After this rapid glance at the fundamental parts of the organism
of the silkworm, we will occupy ourselves with the natural history,
properly so called, of this insect, and with its rearing, carried on
with a view to the production of silk.

As belonging to the first part of this programme, we have o
speak of the moult, of the ages of the silkworm, of its maturity,
of its mounting or ascending scason, of the formation of the cocoon,

Y of the chrysalis, of the moth, and the eggs.

The name moult has heen given to a sort of crisis during which
thie renewing of the skin of larvee takes place. When it ap-
proaches, the silkworm changes its colour. Its robe, which was
white or grey, and opaque, becomes yellow
and more transparent. The head swells con-
siderably, especially above, and the skin becomes
wrinkled (Fig. 202). The worm then fasts,
m:_ld prepares to cast its skin. It places here Fig. 308 —Hend of the Silk-
and there some gilk threads on the sur-  wormsdurkng moulting,
rounding objects. It then slips under these threads, so that
during dts movements the old skin 1t abandons is, so to speak,
picked up. It then assumes &
peculiar position, that repre-
sented in Fig. 203, and remains
in it in a state of immobility
which has been called sleep
(sommeil).

During this sleep the new skin is formed under the old. A liguid
oozes forth between the two membranes which separates them, and
allows the silkworm to leave its old skin. To effect this, the worm
begins by raising its head, and by making contortions. The old skin
splits round the muzzle or stiout, on the head and back ; then by dif-
ferent movements the animg] emerges from its skin, which remains

L4

Fig. 208, —Position of Silkworn wlile maalting,
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held up by the sillen threads. The duration of the time occupied in
moulting varies with the degree of the heat or humidity of the
atmosphere ; but®in general the state of sleep lasts from twelve .
to twenty-four hours. One hour after the crisis the worm hegins}-’
again to eat.

The ages of the silkworm are the periods of time which elapse
between one moult and another. If one observes some silk-
worms when the temperature is favourable, we shall And that
there are four moults, and consequently five ages. At the first
age (Fig. 204), the silkworm is black and hairy ; then of a nut
colour at the moment when the first moult is going to
take place. The appearance presented by these worms

g==4  collected together on a leaf,” says Dandolo, “is that of a

;:i 204 downy surface of a dark chestnut colour, in the midst of

it age. which one sees nothing but a movement of little animals
having their heads raised, working them about, :}uﬂ 1}1'esﬂnt{ng__4lu_
black, shiny muzzles. Their bodies are completely covered with
hairs arranged in straight lines, between which one perceives
along the whole length of the body other longer hairs.™'*

g

-

p=ceinti]
.
Flg. 105, Fiye. 20, Fig. 207,
Boecond e Thivd nge. Fourth ngra.

The first age lasts for five days. At the second (Fig. 205), the
worm is grey, almost without down, then of a vellowish white,
and one sees the crescents making their appearance on the second
and fifth segment. At the third age (Fig. 206), there is not g
single hair remaining, and the worm becomes whitish, and e
always becoming lighter. The third age lasts six days, as does 7
also the fourth (Fig. 207). At the fifth (Fig. 208), the worm
has very nearly reached the end of its carcer in the caterpillar
state, and now is the time of its greatest voracity. This age is
the longest ; it lasts nine days.

® « I Art d'élover les Vers & sole, par le Comts Dandolo Tn By, 28 sdition:
L}'-I'.I]'I-T 18256, -
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At each of these periods in the life of the silkworm may be —
remarked a physiologieal fact to which has been given the name of
Jréze. When the silkworm has just moulted it eats little, but the

_“ time very soon arvives when it does so with cxtl‘unnlifmry avidity.
" 7.1t is indeed insatiable. The fiéze of the last age is called the
grande frize. It takes place about the seventh day. During

Fig. ug.—Fifth age

this day worms, the produce of thirty grammes® of eggs, L
in weight as much as four horses, and the noise w}'mfh t?JElI' httl,a
flh. jaws make resembles that of a very heavy shower of rain. 1t i
at the end of this stage that the insect LS the E'hﬂm_r 2
which is to be brought about its metamorphosis into a chrysalis,

A little while before this it ceases to eat, turns yellow, and be-
comes as transparent as g grape. It is now said to have reached
its maturity. Up till this moment the worm had never tried to
leave its litter. It lived u sedentary life, and never thought of
wandering away from its food. Now it isseized with an ircperious
desire for changing its quarters. It gets up, it roams about,
and moves its head in all directions to find some place to cling
on to. It walks over everything within its reach, particularly
over those ohstacles which are placed vertically. It aspives, not
to descend like the heroes of classic tragedy, but to rise. It is for
this reason that this period of the silkworm’s life has roceived
the name of the mounting or ascending season. It now looks for
a convenient place in which to establish its cocoon. Every one

@ has remarked how the animal sets to work to accomplish its
task. It begins by throwing from different sides threads destined
for fixing the cocoon; this is what we call refuse-silk. The
proper space having been circumseribed by this means, the worm

bogins to unwind its thread,—a eontinuous thread of about a
thousand yards long.

* One grammg == 15,4325 pr. troy.
q 2
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It has been calculated, let us say by the way, that forty thousand
cocoons would suffice to surround the earth at the equator with one
thread of silk. Folded on itself almost like a horse-shoe, the back
inside, the legs out, the worm arranges its thread all round its body, 4{
deseribing ovals with its head. Tt approaches nearer the points/~ °
of attachment. As long as the coccon is not very thick, one
can watch it through the meshes of the web applying and fixing
its thread, still to a certain degree soft, in such a manner as
to make it contract an intimate adherence with the parts alrveady
cstablished.

“We can state,” says M. Robinet, * that the silkworm makes
every second a movement extending over about five millimétres.
The length of the threads being known, it follows that the worm
moves its head three hundred thousand times in making its cocoon.

If it employs seventy-two hours at this work, it is a hundred |
thousand movements every twenty-four hours, four thousand one 4
hundred and sixty-six an hour, and gixty-nine a minute, that
is to say, a little more than one a second.”

About the fourth day, after having expended all its silk* the
worm shut up in the cocoon becomes of a waxy white colour,
and swollen in the middle of its body. The abdominal legs
wither away ; the six fore legs approach each other and be-
come black. The parts of the mouth tend downwards; the
gkin wrinkles, Very soon it is detached and pushed down towards
the hinder part, and the chrysalis appears under the rents in
the skin. It is at first white, but speedily becomes of a brown
red.

The silkworm remains in general from fifteen to seventeen
days in the pupa state. At the moment of hatching, the moth
begins by breaking the little skin in which it is shut up, and which
is pretty thin. But how ean it come out of the silky prison
which it has itself built ? To effect this it makes use of a peculiar
]{q“iz[ gontained in a little bladder with which its head is provided, o
and which was discovered by M. Guérin-Méneville. Tt moistens
the cocoon with this liquid; with this it soaks through and
penetrates the whole t‘.hmkness of the silken wall which confines
it. The threads of silk of which it is composed are softened,

¢ Manmel de 1'educatent du ver a soie,” ™ 37

n
TR
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and disunited, but not broken. The moth opens n passage for
itself’ through the threads thus separated, and makes its ap-
pearance in the light of day. Tts wings are folded back on
themselves, and it is still quite wet, but it seels immediately
for a good place in which to
dry itself; and in a little time
assumes its final appearance
(Figs. 209, 210%. The female
(Fig. 210) has whitish wings,
the antennm only slightly de- : "

veloped and IJula;:rr thebuhriumen oy aier e
voluminous, eylindrical, and well filled. Tt is quiet, heavy, and
stationary. The male is smaller; its wings are tinged with grey,
its antennm blackish ; it moves about, beats its wings together,
and is lively and petulant.

After copulation, before laying her egg#, the female looks out
for a place suitable for this purpose. When she has found this
place, she ejects an egg co-
vered with a viscous liguid,
which causes it to adhere to
the body upon which it falls.
Very soon she lays a sccond £
egg by the side of the first,
then a third by the side of
the second, and so on. She
very rarely piles them up on
each other. The laying lasts
about three days; the number - ;
of eggs is from 800 to 700 Fi8: 210 ~Eilkworm Math ( Homiy:z

tunrs), Temale,

for each female. These eggs are generally lenticular and flattened
towards the centre. At the moment gt which they are laid they
are of a bright yellow. In g week they become brown. T]_':@
eolour changes then to a reddish gmg}';u lastly it becomes of a
slaty grey, remaining this colour during the autumm, winter,
and a great part of the spring. Then as the temperature rises,
the colour of the eggs passes successively through bluish, violet,
ashy, and yellowish shades. Anq 1,15513: they become more and
more whitish every day as the hatching time approaches.
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If looked at closcly, one remarks a black spot and a brownish
erescent ﬂxtﬂndillg along the circumference. The black spot is the
head of the worm, which closely touches the shell ; the crescent is
the body, which is already covered with little hairs. When it |
leaves the egg, the silkworm gnaws through the shell on its side;
never on its flat surface. When the opening is large enough, it
breaks out through it, head foremost, and immediately fixes a
thread of silk fo any object it can reach, no doubt so as to pre-
vent itself from falling. Sometimes the opening is too smdll to
allow of the head passing out, and the larva is foreed to come out
backwards, that is to say, fail foremost. At other times, not being
able to set its head free, the poor animal very soon died of fatigue
and hunger.

* We will now give a summary of the rearing of the silk- -
worm, that is to say, of the attention which must be paid to
this insect that it mn}r construct its cocoon advantageously. We J
will eall to our aid in this very rapid summary the works or
notices of MM. Robinet, Guérin-Méneville, Eugéne Robert, and
Tiouis Leclerc, and we must not forget the excellent and classical
Dandolo.®

When it is desired to rear silkworms—magnans, as they were
called in old French, and as they are still called in the patois of
Languedoc—the first thing to do is to obtain good eggs, good grain,
to use the technical werd, and then to choose suitable premises.
The essential, the fundamental point, in the rearing, is to possess
premises in which the air is easily renewed. The worms should
have as much air as possible given to them without ever being
allowed to be chilled. There is no better means of attaining this
end than by keeping a constant open fire in a room, and by letting
air into the room from another chamhber which separates it from
the open air.  One has, in this way, the best workroum for a small
rearing. L

In the workshop are arranged racks, by the aid of which are *

® @ 1 Art d'dlever los Vers i Sofe, par le Comte de Dandolo, traduit par Philibert
Fontaneilles.” In 8vo. I,ans,‘lﬂ-ﬂ."-. Hobinet, © Mannel de I'Edneation des Vers &
Soie.” In 8vo. Iaris. Guérin Méneville ot Engéne Robert, * Manuel de I'éduca-
tion des Vers & Soie.! In 18mo. Paris. Touis Leclere, “ Petit Magnanerie.” In

18mo. Parig.
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placed, at the distance of 50 centimétres from each other, frames
made of reeds. These frames or canisses, as they are ealled in the
 Cévennes, may be from 1 metre to 13 metre in* breadth. They
should be placed in such a manner that one can ensily pass
round them to place and displace the worms, and to distribute their
leaves to them uniformly. They should be protected by a small
border of a few centimétres in height, to prevent the worms from
falling. ~ And lastly, they should be covered at the bottom
with large sheets of paper. A provident silkworm-reaver has
always at his disposal a cellar or cool room, so as to be able
to stow away his leaves as soon as they are brought in from
the country.

What we have just said applies especially to o small rearing.
In large establishments, or even those of second-rate importance®
everything is in advance of this, and mathematically regulated ;
Aspect and arrangement of rooms, furniture of these rooms,
warming, ventilation, &c. So, for a rearing house for 300 grammes
of eggs, the building should be constructed in such a manner that
is front and back look cast and west, to avoid any inequality in
the heat derived from the sun. It ought to consist of a ground-
floor, a very lofty first-floor, and of a very low roof. The
ground-floor comprises the chamber of incubation, the store-room
forleaves, ang the air chamber with the grate intended for warmth
and ventilation. The first-floor constitutes the rearing room
properly so called.

But let us leave these grand industrial establishments, to
return. fo our rearing houses on a emall scale, such as are found
among the peasants of the Cévennes, They generally receive the
silkworms’ eggs before the end of the winter. In order to
preserve them till the hatching season, they are placed in thin
lnyers, in a piece of folded woollen stuff, which must be hung
Up in a cool, but not a damp Mace, exposed to the north. As
won as the buds of the mulberry tree begin to be partially open,
they proceed to the incubation of the eggs. They are br:-pl*enl‘l
out on sheets of paper, in very thin layers, placed on a table in
a room having a southern aspect, and left thus during three or
four days, taking care to prevent the rays of the sun from touch-
ing them. It is necessary also, from time fo time, to open the
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windows. After three or four days, the fire is lighted, taking
care not to have more heat than 13° Centigrade round about the
table which supports the eggs, and which should be placed as far
as possible from the fire. Fach day the room is warmed a little
more, in such a way that the temperature is raised from 1% to 2°
a day, until 25° Centigrade of heat have been attained, at which
temperature it is to be maintained when the eggs have reached
the last stage, and till the hatching is terminated. On the
first day few worms are hatched ; but the hatehing on the second
day is very abundant, as also that of the third. Of these newly-
born worms two divisions are made, separated by an interval
of twenty-four hours. The worms which are born “afterwards
are thrown away, unless they are so abundant that they can be
®.2de a third bateh of, which is to be mixed up with the second at
the period of the moult.

In the large rearing houses there is a special chamber for the

incubation. Various simple, convenient, cheap apparatuses, whose
main object is to create a permanent warm and damp atmosphere,
whose degree of heat can be regulated at will, have been proposed:
M. Louis Leclere, in his pamphlet entitled * Petite Magnanerie,”
has given a description and drawing of a little box, which is very
useful for facilitating the hatching of eggs. We refer those of
our readers who wish for further information on the subject to
that work. As soon as the worms are hatched, the egps are
covered with met, and over this are placed mulberry honghs,
covered with tender leaves, on which all the little worms con-
gregate. They are then lifted up with a hook made of thin wire,
and the worms are placed on a table covercd with paper, leaving
a proper space between each. They are given, as their first meal,
tender leaves cut into little pieces with a knife. These are the
opgratinus gone through for the two raisings of worms on the

second and third day of the hatching. During this first age .
they give them from six fo eight meals a day, taking care to

distribute their food to them as equally as possible. The first
meal is given at five o’clock in the morning; the last at eleven or
fwelve o'clock at night.

When the moult is approaching, the young ones are put on to
Loughs having tender leaves, so that they can be meved on litters
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as thin and as clean as possible, and go to sleep in a good state of
health. When the mass of worms is well awake again, the next
thing to do is to take them off the litter on which they moulted
and to give them food. If this problem were proposed to a
person strange to the operation which is now oeccupying our
attention—to separate the worms from the faded and withered
food upon which they are reposing, without touching them,—he
would certainly be wvery much at a 'loss what to answer.
The solution of this problem presented for a long time great
difficulties, and occosioned numerous reverses in the rear-
ing. Now-a-days, thanks to the employment of a net, the
délitement, or taking them off their bed, has become an easy
operation.

Over the wanns, which cover a table, is spread a net, the meshes
of which are broad enough to allow them to pass through ‘On
this net are spread the leaves which are to compose a meal.

Fig. 311.—Losenge-shnped net. Fip. 913, —Square net

The worms immediately leave the old food, and get on to the
new leaves. They then lift the litter with the worms, and
throw away the old leaves, now unoceupied, clean the table, and
replace the net with the worms. At the next délitement the first
net-is found under the litter, Figs. 211 and 212 represent two
forms of these nets made of thread.

Thrend nets, which were of great use, have been supplanted
lately, with great advantage, by paper ones, which were invented
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by M. Eugéne Robert. These are leaves of paper, of a peculinr
manufacture, pierced with holes proportioned to the size of the
worms which are to pass through them. The paper net can be
used advantageously also for separating the worms that are top
near together, or, as they say, for the dédoublement. Formerly,
the délitement and the dédoublement were done by hand—a tedious
worl, and one that presented serious disadvantages. Now-a-days,
as we have seen, the worms themselves undertake these two perilons
aperations,

At the second age they still cut the leaves for the worms, but
into larger pieces, and proportioned to their size. During the
day, the temperature of the room onght to be kept t@21° Cen-
tigrade, but it may be lowered by 1% or 2° during the night.
Towards the end of this age they have only four meals. When
the worms are on the point of going to sleep, their meals are
decreased. ; .

During the third age the number of the meals is kept to four,
the first being given towards five o'clock in the morning, and
the last between ten and eleven o’clock at night. The leaf is cut-
into much larger pieces, and distributed as equally as possible.
The delitement and the dédewblement are proceeded with as in the
preceding age.  One begins to find pretty often during this period
of the life of worms, some fuisettes, that is to say, worms which
have not strength enough to moult. They are larger than those
just woke up, and that have not as yet eaten, and are shiny. They
must be carefully removed, for they will not be long before they
die, and infeet the air of the room.

During the fourth age theyno longer cuf the leaves, but give them
a g‘[‘i’fﬂt deal more at onee,  The result is that the litters inerease
in thickness, and that the délitement must he performerd oftener ; for
the rest, four meals are always necessary. Many Juizettes may he
seen during the fourth age.  The moult which follows the fourth .
age 18 the most eritieal phase in the life of the silkworm. During '
their sleep they are a prey to acute suffering, and are plunged
into a state of lethargy which resembles death. The dryest and
cleanest litters diffuse very soon a sickly smell, This moult
lasts from thirty-six to forty-cight hours, Daring this time the

room should be kept to at least 22° Centigrade,
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London. The female (Fig. 234) is remarkable, as she has only
the rudiments of wings, and only goes as far as the side of

Fig. 2. ~Thi Visparer Moth | Crgyia astapra) male and female,

her cocoon.  The caterpillar of the Orgyia pudiburda, called
'k also the anadug, attacks almost every sort of tree. When

Fig. I3 —Orgyia pudibumii.

the state of the atmosphere favours their propagation, they appear

in fearful quantities, and canse the greatest havoe. During the
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autumn of 1828, in the environs of Phalshonrg, they were to be
counted by millions. The extent of the woods laid waste was
calculated at about fifteen hundred hectares. It is common in
this country. p ]

Among the genus Liparis, the species of which are also very }}4
destructive to trees, we must mention the Brown-tailed Moth
(Liparis chrysorrfea, Fig. 236), o species by no means rare in
England. The caterpillars live in quantities, on apple, pear, and
elm trees, and destroy the plantations of the promenades of Paris.

The females of this genus tear off the fur from the extremity of
their abdomens to mtke a soft bed for
their eggs, and to preservethem from
the cold. And yet they are never to
see their young, for they die after they
have laid their eggs.  Anothor wibe
of Bembycinn contains species of a

Fig. 238, —Liparis chrysorrheen. — gmall size, which are remarkable -

from the habits of caterpillars which make, with foreign bodies,
cases, in the interior of which they live and undergo their meta-
morphoses.

The caterpillars of the genus Paycle, live in a case composed of

4

Fip: $88,—Psyohe mmsealls.

Fip. 241, —Tarva al Payele prominetn,

fjg,zm.—-!’s}'chn gramnineln,
fragments of leaves, of bits of grass and straw,

of small sticks,
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The Ooat-math (Cossus ligniperda).  Larva, pupa, and perfect insect,
1, 2. Perfect insect. &, Pupa., 4. Larva.
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of wood, or of little stones, stuck together, and intermixed with

silky threads. . : .

We give a representation (in Figs. 237, 239, and 240) of t 1;

. [%ases of the caterpillars of three different kinds. The females o

4 *&'hes'c moths are completely destitute of wings and resemble cater-

pillars. As a general rule they hardly ever leave their case. .The

males (Figs. 238, 242) are of a blackish grey and fly very swiftly.

The caterpillars of the genus Hepinfus are difficult to observe,

as they live in the interior of the roots of various vegetables. Suuh

“is the common Ghost-moth (Hepialus huwmuli), which sometimes
causes the greatest damage.

The typs of the genus Hewzera is Zeuzera @sculi, or "Wnloﬂ

Leopard (Fig. 247). Tt has white wings with large blackish

Fig, 248 —Feuzera smaonls,

blue spots on the anterior, and small black spots on the posterior
wings.  The caterpillar, of a livid yellow, spotted with black,
lives in the interior of the trunks of a great many trees, princi-
pally the chestnut, the elm, the lime, and the pear tree. This
moth, which is known also by the name of coquette, is to be seen in
~—®  the evening flying about the public gardens of Paris, and is not
rare in England.  The most celebrated species of the allied genus
Cossna is the Wood-boring Goat-moth (Cossus ligniperda). The
moth has a heavy brownish body and gr-::s‘i.‘sh' wings streaked
with black It is found in most parts of i'.‘.urulm, The cater-
pillar o af reddish colonr, as if it had on a leathern jerkin,
disgorges a lifj'“{d which is believed to soften ligneous fibres, and
5
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lives in the interior of willows and other trees. It was on this
caterpillar that Lyonnet made his admiralle anatomieal researches.

Fig. $.—Larva of IHeranura vinuln,

Another tribe of Bombyces comprises some very strunge cater-
pillars, whose hindermost feet are changed into forked pro
longations, which they move about in a threatening manner.
These sort of fly-flaps ave perhaps meant to keep at a distance
those insects which would lay their eggs updn the caterpillar’s
body. The caterpillars of Dicranuras ave of this kind. We give a

Fig. dh—Dicrmnnrn viaidi,

reprusehtution of the eaterpillar and the moth of the Puss-moth
{ﬂim;ﬂﬁﬂ 'L'-?.‘Hfﬂ!ﬂ, ]J\i.gls- 24‘1', 5}45), = ﬂISD the m,n_tlh D[‘ thEl Diﬂrmum
verbasci, the former of which is common in England, and the larva
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may be found during the late summer and early antumn feeding
on’ poplars and willows; and of the caterpillar of Stauropus

Fhg, Bif—Ireranimn verhasci,

Jagi, the Lobster-moth (Fig. 247), rare in this country, whose

i 247 —Larva of the Lohsteranotl [ Stoicropas fagi).

appearance is strange indeed. The moths, on the contrary, hove
nothing about them remarkable.

Fig, 248~ Kwtim Tegninon,

The Noctuiva are o group of Lepidoptera of middling size, and
s 2
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generally found in woods, meadows, and gardens, where their
caterpillars have lived. They szeldom fly till about sunset, ‘or
during”the night. Their upper wings are of a dark colour, with

Figg. 249, —Noutun nebulosn.

2

spots in the middle of a particular shape. Their lower wings are’
of various colours, often whitish, sometimes red or vellow,
Fig. 250, —Novtun nuslva. ™

'y
1

We give representations of some of the species of this group.* §a

- i - 2 “akh
Noetua tegamon, Fig. 248 + Noctua nebulosa, Fig, 249 ; Noctua *
ausiva, Fig. 2005 Noctua brunea, Fig, 251:

: ert, T Catocaln fraxin,
Tig. 252 ; Catocale Americana, Fig. 253; Catocala paranympha,
s Tn England it numbers about three lundred species.
diverse habits, but the majority feed on low

n trunk, and ara Very martial to sweats,—En,

The larves are of
plants; the moths are provided with
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Fig, 254; Catocals nupte, Fie, 255, the Red underwing; and
Lrebus striz, Fig, 256.

: t -

Fig. 3531 —Xoctan brunen.

y The bodies of these moths are robust and sometimes massive, and
» Are sealy rather than woolly. The thorax is sometimes bristling

.ilth hﬂir}' tufis,
This genus includes eight hundred species, of which there are

L] Fig. 252, —Catocala fouxinl,
about three hundred in France. The caterpillars of the Noc-
‘uina are- smooth or very slightly covered with hair, usually
of a IJB-IE i}DIGlL‘[‘, and live on low .lﬂm;hq. of which they devour, some
the leaves, others the roots; then it is they are most destructive to



el
262

THE INSECT WORLD.

agriculture. There are some of them which eat any caterpillars
they may chance to mwet, and even those af their own species,

Fhg. 253, —Catoonls Americamn, &
leaving nothing but the skin. Some of, them surround them-
selves with a light cocoon before becoming chrysalides, others
bury themselves in soft well-pulverised =oil.

Flg. 258 —Caloontn paramymphn,

The family of Geometrineg, or Geometers, ®mprises moths of
a middling size, and usually flying after sunsej and during
the night.* They frequent the alleys of damp woods, where
the}r become the prey of the Lr'ég.!'a'nf;_;ef and other car-

# A few species fly in bright sunshine.—Rn, t Dragon-flies.—En.

PJ‘I :

Moo
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Fig, 250, —Eralbus strix,
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nivorous insects. Their bodies and abdomens are slender, their
wings large, thin, fragile, often of a dark colour, with brilliant
markings. i

The caterpillars of the Geometrine are known by the name
of loopers or geometers. We have described their singular
organisation above. They are L'an-inuu]l}" gpinning a silken thread,
which keeps them attached to the plant on which they live.
If you touch the leaf which supports them, they immediately let
themselves fall.

¢ Nevertheless, they do not generally fall to the ground,” says
Régumur: “there is a cord ready to support them in the air
(Fig. 257), and a cord which they can lengthen as they will;
this cord is only a very thin thread, but has nevertheless strength
enough to support the caterpillar (Fies. 258, 259). All that

a3 2 U

ol ol

Ll

Fig. 257, —Looper  Fle, 868 — Gapy b, 0AE ry. ! :
u..nuilnz Frg ey Fig .,‘-;I.'.wl rapt Figs. 2a0 nu-:l1i'ﬁ].ERamnunt[uu ita
thiresd. i e,

there seems to fear is, that the thread may lengthen too quickly
and the caterpillar fall, rather than descend gently to .
ground. But what we must first remark and admire is, that
the caterpillar is mistress of its movements, and is not u{.‘rligﬁl

o
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to descend too quickly ; it descends by stages, it stops in the air
when it pleases. &enerally it only descends at most about one
toot at a time, and sometimes only half a foot or a few inches,
after which it makes a pause more or less long as it pleases.” It
s in this way that the caterpillars let themselves fall from the
top of the highest trees. They remount again with no less ease.
Let us listen to Réaumur's description of the means employed
by this caterpillar to descend from these heights. Figs. 260 and
261, drawn as the three preceding ones from the plates in Réau-
mur’s Memoir, help us to follow the explanation given by the
illustrious naturalist of the evolutions of our little acrobat:—
“To remount,” says Réaumur, “the caterpillar seizes the thread
between its jaws, as high up as it can catch it; as soon as it
has done this it twists its head round, lays it over on one side, and
continues to do so move and more every moment. Its"head seems
to descend below the last of the sealy legs which are on the same
side as that to which it is inclined. The truth 1s, however, that
it is not its head which descends, the part of the thread which it
holds between its teeth is a fixed point for its head and for the
rest of ils body : it is that portion of the back corresponding with
its scaly legs which the caterpillar twists upwards ; the consequence
is that it 1s the scaly legs and that part of the body to which they
hnllung which then ascend. When the last pair of legs are just
over the teeth of the caterpillar, one of its legs, viz., that which
is on the side towards which the head isinclined, seizes the thread
und brings it over to the corresponding leg .on the other side,
which is advanced to receive it. If the head then raises itself,
which it will not fail to do immediately, it is in order that it may
seize the thread at a higher point than that at which it seized it
at first, or, which is the same thing, the head, and consequently
the whole body of the caterpillar, is found to have ascended to a
Leight equal to the length of the thread which is between the
place where its teeth seized it the first time and that where they
seized it the second time. Here then ig, 80 to say, its first step up-
wards. Hardly has the caterpillar taken this than it takes a second.
- . If youwere to seize the caterpillar when it had arrived at
the end of its upward Journey, you would see a packet of threads
huddled together between the four hindmost of the scaly legs.
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This packet is more or less large according as the height ascended
by the caterpillar is greater or less, All the turns of the thread
which compose it are entangled. So the caterpillar does not con-
sider it of any value; as soon as it can walk, it gets rid of it, sets |

its legs free, and leaves it behind before it has taken one or at ~

most two steps. Each time, then, costs it the cord it made use
of to effect its ascent, but this is an expense it can always be at
whenever it likes; it has in itself the source of the matter necessary
for the composition of the thredd,
and it is a source in which that
which was drawn off is being con-
tinually re-supplied. “Moreoyer,
spinning the thread costs the
caterpillars little; indeed, the
loopers economise this thread so

behind them wherever they go.
They are found on many trees,
but particularly on the oak, whose
foliage they often entirely devour.
They burrow into the ground to change into chrysalides, and
undergo all their metamorphoses in the course of the year. Others
ao not become perfect insects till the antumn, or sometimes not even
till the following spring. A few assume the perfect state in winter,
There are, indeed, some of these, such as the males of the Hydep-
nins, which fly about on the foggy evenings of November. The
females of this genus have either no wings at all, or else only
rudimentary ones. Two species, the fybernia defoliaria, or Winter

-] e

¥ig. 262, —Hybernla leucophearin, maole,

i 28— Winter Moth { Mpbormia Fig, 984, —w " )
T derailaria), maly, o B d“r;':.::r':_":lﬁfr:;lnﬁfgf-wnm

moth, and the Cheimatobia brumata, abund

' tari ant here, are very
common in the environs of Paris,

little that most of them leave it {
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M. Maurice Girard says, _iu his work on the Metamorphoses of
Insects, that the females of thege moths can easily be found at the

Fig, 200 ~Cheimutalin brinnula, male, Fig. 240 —Cheimntobis
- Lrumsata, Temnle.

beginning of November, in a very strange place, namely, on the

gas lamps of the public promenades ; for instance, along the roads

_ in the Bois de Boulogne. No doubt they had climbed up to this

. . height, attracted by the light, or perhaps had been carsied thither
‘& by the males, which fly, having wiugs.

In February and March appear other analogous species.  ““ One

finds,” says M. Maurice Girard, “ near Paris, in the meadows which

» surround the confluence of the Seine and the Marne, at the end of

=
Fig. 887.— Nyssin sanarin, male and femnle

/  the month of March, the Nyssia zonaria (F ig. 267), the males of
+ which insect remain during the day motionless on the grass.”*
There are some species of this family in which the wings of the
females are developed like those of the males.+ Such are the
Peppere moth (Amphidasis betularia) and the Currant moth

* ‘.\tﬂ.h us this insect has a very limited range, being only found at New Brighton,
near Birkenhead, swhere it is nost abundant.—En,

t The exception is with thoss in which the wings are nof developed in both cases,
und in ]Lﬂglﬁ!'ld this peculinrity is confined to species appearing during the winler
and early spring—En,

b ] -7
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(Abrawas grossulariata), whose caterpillar lives on the red currant
and gooseberry, and an immense®number known as Thorns, Car-
pets, Waves, &e. i

The section of the Pyralina contains the smallest nocturnal’
Lepidoptera, and nearly all those tiny species which flutter round # '
our lights in the evening.

Here are some drawings of a few of the numerous species of this
section, remarkable for their small size and leauty -—Penthina

.i'j:

Flg. 368, ~Penthing promiamm.

nruniana, Adia pusielle, Xylopoda fabriciana, Pedisen autumnana,
Lortriz voborana, Philobacera fagana, Tortr:a sorbiana, Antithesio

Fugr. o — Edin pusiells, -

.""_;‘:“ =

Fig. 270 =X ylopoaiki fabriciana,

salicana, Pedisea occultana, Avgyrolepia @ncana, Sericoris Zinfe-
nana, Sarrothripe revayana, Coclylis francilana, Choreutes dolo-
sana (Figs. 268 to 281).*

ooy o i R!mmd by some authors unong the Mymling, and by others
umong the Tortricing.—FEn. / )
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In a book of this kind we can only mention some types among
these last insects, which claim®our attention in what we might
almost call a tyrannical manner. We will, therefore, content

.-‘-m.miehrca by saying a few words about the Green Tortrix, the

oy =

L1
L

7, —Tortrix rrbormam.

Fig. "7 1. —Porlisea nutumnain, Fag.

Pyralis of the Vine, the Bee-hive nroth, some species of the
Clothes moth family (Zencina), and finally of thE. (Eeophore.
.-)k The (ireen Tortrix (Tortriz viridana) has wings of a green
" colour, with the margin and fringe whitish on the anterior, and of

a Fig. 27— Philobacers fagana. Fig. 874 —Tortrix sorbians.

an ashy grey on the posterior wings. The under-side of the four
wings is of a bright white, as if it had been silvered. This
pretty moth comes out in the month of May. It is so common
everywhere, that at this season it is only necessary to shake
the branches of the oaks which border the alleys of the
woods to set in motion hundreds of them. The caterpillar is

¥
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green, with black warty spots, each having a hair of the same
colour.  They are wonderfully lively, the moment they are dis-
turbed taking refuge in a rolled leaf, which serves them as i

dwelling place. If they are pursued, they let themselves fall h:,'-,

Fig. 275, —Antithesin sulicom. Fiygr. 376, - Poeddiscn ooaultnnn, Fig 377.— 4 ryrelepl

AR,
the aid of a thread, and do not re-ascend til] they think thoy
can count on repose and security. This, and many kindred Sp-l'_‘-[;ie;’
do a great deal of damage to our trees, They strip them of

their leaves, and sometimes give them, during the first days of

Fip, 578, —Hericorls Zinkenuna Fig, HT—Hnrrithiei fevayina,

summer, the sad and melancholy appearance which they present
in the middle of winter.

We have just alluded to the tube formed of a rolleg leaf, in
which the eaterpillar takes refuge, and in which it lives. This

Fig. 280, —Cochylis frane . T ki

tube 1t constructs itsclf. Réaumur has devoted 4 magnificent
chapter of his Memuoirs to observations on the gkill ‘ﬁ'it:h which
divers species ,of caterpillars fold, roll, and bind the
plants and trees, especially those of the oal.
the great observer :—* If one looks attentively at t}q leaves of the
onk-troe towards the middle of the spring, Many of them will e
seen to be rolled in different ways., The exterion surface of g

leaves of
Let ug listen tq

‘ﬂ:ﬁ.__,
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end of one of these leaves has, it appears, been rolled back towards
the interior surface, in order to describe the first turn of a spiral,
which is then covered by many other turns (Fig. 282), Some

. Fig. 253, —Oal leal rolled perpembiculardy, Fig, Tt —Oak leat rolled pidewoys
leaves are rolled towards their exterior surface, others are rolled
towards their interior surfaces, but in a totally different direcfion.
The length or axis of the first roll is perpendicular to the prineipal
rib and to the stalk of the leaf, the axis of the latter parallel to the
same 1ib (Fig. 283). Work of this kind would not be very difficult,
{0 ‘perform for those who had fingers ; but caterpillars have neither
fingers nor anything equivalent to fingers. Moreover, to have
rolled the leaves is only to have done half the work : they must be
retained in a position from which their natural spring tends eon-
stantly to deaw them. The mechanism to which the caterpillars
have recourse for this second part of their work is easily perceived.
" We see packets of threads attached by one end to the surface of
the roll, and by the other to the flat surface of the leaf. They are
so many bands, so many little cords which hold out against the
spring of the leaf. There are sofietimes more than from ten to
twelve of these bands arranged nearly in the self-same straight
line. Each band is a packet of threads of white silk, pressed one
agninst the other, and yet we must remember all are separate.””*
Réaumur made the oak-leaf rollers work in his house. He has

* Mémoires ponr sevvie i I'histoire deq Tnasctes, tome i, page 210 {5e Mémeirg),

o
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admirably described all their little man@uvres; but we lack the
space to convey to the reader the result of his minute observations.
In fact, the leaf-rollers construct for themselves a sort of cylin-
drical eell, which receives light only thmugh the two extremities,
The convenience of this green fresh habitation is, that its walls & ¢
furnish food to the animal which inhabits it, The caterpillar, thusg
sheltered, sets to work to gnaw away at the end of the leaf which
it rolled first; it then eats all the rolls it has made, up to the
very last.

Réaumur found also rolls which had been formed of two or three
leaves rolled lengthwise, and he saw that the leaves which had
occupied the centre had been almost entirely eaten. Ile saw also

Fig- S84.—Lanf of sarvel, o postion af which is cut 889 rofled perpendicularly o the leaf.,

caterpillars which continued to eat while they were making their
habitation. Let us add that one of the ends of the roll is the opening
through which the caterpillar casts its excrement; that the cater-
pillar can prepare itself a fresh roll, if it is turned out of the first;
and, lastly, that it iz in a rolled leaf that the caterpillar undergoes
its metamorphoses into a chrysalis and into a moth.

Réaumur studied other leaf-rollers; for instance, those which
roll the leaves of nettles and of sorrel. This last one works in a
manner which deserves to be mentioned. Itsroll is of no particular = :
shape, but it is its position which is remarkable. It is set upon the
leaf like a ninepin (Fig. 284). The caterpillar has not only to
twist it up into a roll, but also Yo place it perpendicularly on the
leadf.

Next to the rolling caterpillars, let us mention those which are
contented with folding the leaves. These caterpillars then lie in a
sort of flat box. Besides the rolling and folding caterpillars, there
are still those which bind up a good many leaves in one packet.
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These packets are to be found on nearly every tree and shrub, and
the caterpillar, lying nearly in the middle of the packet, is well
shelfered, and surrounded by a good supply of food. We will
% content ourselves by giving a drawing, after Réaumur, of the

RN A

Figs. 285 and 280, —Willow leavea rolled by a eaterpillar, nnd Seetion of & bandia of lan ves dewn
together by o caterplllar,

pretty arrangement of the leavesof a species of willow (Figs. 285,
) 286). In the figures we see the parcel bound together by the
caterpillar. In that to the right we see the transverse section
of the packet of leaves magnified. Atthetwo edges are seen the
threads which keep these leaves together, and the cavity occupied
by the caterpillar,

The Vine Pyralis is produced from a leaf-rolling caterpillar,
which deserves our attention on account of the ravages which it
has for some time committed, and which it still commits in vine-

-
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vards. It was at the end of the sixteenth century that this :
pyralis first showed itself in the environs of Paris, in the territory

of Argentenil. “The inhabitants of this commune,” writes the

Abbé Lebeuf, “looked on the insects which spoiled their vines

in the spring of 1562 as a visitation of God. The Bishop Qﬂf
Paris gave orders that they should offer up public prayers fi

the diminution of these insects, and that they should join to their
prayers, exorcisms, without leaving the church.” Prayers, pro- b
cessions, exorcisms, were again had recourse to, in 1629, in 1717,
and in 1733, to stop the ravages of this insect among the vines of
Colombes, in the territory of Aj.

The country of the Miconnais and the Beaujolaid became in
their turn the theatre of the ravages of the pyralis. These
ravages very soon increased and epread. In 1836, 1837, 1838,
this plague raged in the departments of the Salme et Loire, of
the Rhéne, of the Cite-d’Or, of the Marne, of the Seine et Oize, #
of the Charente Inferieure, of the Haut-Garonne, of the Pyréndesc
Orientales, and of the Hérault. .

To give an idea of the losses which may be occasioned by the h
pyralis, in a period of ten years (1828-1837), twenty-three com-
munes comprised in the two departments of the Safue et Loire
and of the Rhine lost se*mni}'_—ﬁ\'e thousand hectolitres of wine &
year, which may be valued at one million five hundred thousand 7
franes. If we were to caleulate the supply of articles of all sorts
which this great number of casks of wine would have necessitated,
the imposts on their transport, the duty, the taxes levied on their
sale, the carriage by land and water, which would have brought
receipts into the treasury, and lastly the diminution of taxes which
had to be granted for seven years to the vine proprietors in the
department of the Salne et Loire, and in 1837 in the department
of the Rhine, and which amounted to a total of more than a hun-
dred thousand francs, we shall find that the ravages of the pyralis ;;,
caused in these two departments an annual loss of three millions
four hundred and eight thousand franes, and as the visitation
lasted ten years, we get the enormous sum total of thirty-four
millions destroyed by the ravages of one species of insect. The
moth of the pyralis (Fig. 287) shows itself from the 10th to the
oth of June. It is yellowish, more or less shot with gold.
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When at rest, its wings are folded back one over the other like

a roof.  Its flightis of short duration, contenting itself’ with

| going from one vine stock to another. -

. ‘w( It is at sunset mostly that you sce the moths of the pyralis
fluttering about. They remain quiet during the day, particularly

Fig. 287, V¥ina Prralis. . 288, —Caterpiling of the Vine
g, 257.—The Vina Pyralis Fig e

when the sun is at its hottest. They live on an average for ten
days. The females lay their eggs—which are at first green, then
yellowish, then brown—on the lower surface of the leaves. i
The caterpillar of the pyralis (Fig. 258) is called in vulgar
parlance, according to the different places it is met with, vine
worm, summer worm, vintage worm, shell. In the south of France
itis called in the patois of Languedoe, dadota. Almost immediately
after they leave the eggs, the little caterpillars hide themselves in
- the fissures of the vine stocks or the props which support them.
They spin for themselves a small
ﬁf. cocoon of a greyish silk, in which
. Yhey remain curled up till the month
“of May. From the moment the leaves
. begin to develop they throw out threads,
here and there, entangling all the Fig. 28— Chrysulis of the Vino Pymlis,
young shoots of the vine, which gives a desolate appearance to
the: vineyards. The leaves of the vine are their favourite food,
but they attack the seeds of the grape also, It is said thatin
T2
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the morning you can hear the mnoise made by the caterpillars

while eating. As they increase in size every day, the damage
they do goes on increasing, and has not reached the maximum

Fig. 280, —The Yine Pymlis in [t three stntea, 1, Leaf with batches of epes Iold upon i,

4 Hatches of recently luid egpe. 8, Epgs in whirl coterplllars can be percelved, 4. Bateh
of epges from which the esterplllass lave alresdy emerped. 5. S3mall caterpllinrs hanging

by threds, 6. Leal with the chryealls, 7. Caterpillar. & Math,

of intensity till the moment when the caterpillars are about to
¢hange into chrysalides. They are then three quarters of an inch
long and of a yellowish green colour.

From the 20th of June to the 10th of July, they seek shelter

it

fir o M
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in the dry and interlaced leaves which have already served them
for places of refuge and partly also for food, or else they make
themselves a fresh nest.

At the end of two or three days, the caterpillar has become a
chrysalis (Fig. 289), which in a short time assumes a brown
colonr. BShut up in the interior of the cocoon which the cater-
pillar had spun before undergoing its metamorphosis, this changes
into a moth at the end of from fourteen to sixteen days.

The best way to diminish the ravages of the pyralis is to pluck
off the leaves which are lnden with eggs and burn them, or bury
them in deep holes.

Fig. 290, which we devote to the conspicuous insect whose
destructive history we have been here able to sketch only slightly,
gives all the particulars relating to this dangerous guest of the
vineyards. On a branch of the vine, may be pereeived “the pyralis
. in the caterpillar state, the eggs which have been laid by the
Mmoths, the chrysalides, and perfect insects. The eggs are shown
at two periods of their development. L]

The Bee-hive or Wax Galleria is to be met with in all countries
where bees are reaved.

The moth (Fig. 291) hides itself
during the day round about the bee-
hives, and endeavours to make its way &
into them after sunset. The caterpillar
is of ‘o dirty white, with brown warty
gpots, each surmounted by a fine hair.
It lives on wax, twines its threads
round the honey comb and very soon causes the larvie contained
in it to perish.

‘When it emerges from the egg, which the female has laid in
the honey comb, the caterpillar makes for itself with the wax a
rounded tube, in which it is safe against the stings of the bees.
This tube, at first varF gmall, lengthcnﬂ and enlarges as the
caterpillar increases in size. It is gen{;rd.lljr from three to five
inches in length. Tt is in the interior of this that the caterpillar
constructs itselfa hard cocoon, representing leather, and it cha.ngea
into a brownish chrysalis. -

A species of the genus Butalis, the Bufalis or Alucita granella,

Fig. 2L —Gallerin corells.
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is, 1 certain cantons of France, one of the greatest pests to agri-
culture. The caterpillar of the Alucita gramells undergoes its
metamorphosis in the interior of grains of barley and of wheat,
which it devours without being perceived from without. The

: female lays her eggs on the grains of corn before :

Y YL they are ripe. TFrom four to six days after, the

w eggs are hatched, and the young caterpillars are

Fig. 20—t DArdly as thick as a hair. Each one takes pos-

i session of a grain of corn, and penectrates into
it by an imperceptible opening. They eat the flour without
injuring the teguments of the grain.

When it has attained its full size it spins itself a® cocoon of
white silk in the inferior of the grain, which, after having been
its lodging and its larder, becomes for some time its tomb. It
has, however, taken care beforehand to make at the extremity of

r -

the grain a cireular opening, through which the moth may come ,ﬁ{

out when the grains have been threshed and stored up in the
granary. ®

It is important to mention the T¥ieine, not because these
little moths are beautiful —they are, on the contrary, very dingy
—but because it is in this group that are found those insects
which do the greatest damage to our erops. The moths of the
genus Tineina ave very small. Their wings, which are greyish
or brownish, are generally marked with whitish and yellowish
spots or lines. These are the little moths which, in our houses,
burn themselves so frequently in the flames of the candles.

Their caterpillars are small, voracious, and deserve, on account
of the damage which they cause, to be compared to rats and
mice. Furnished with powerful jaws, they destroy everything they
find in their way, such as woollen stuffs, hair, furs, feathers,
grain, &e.

The Tineina are divisible into three groups: lst, the species
hurtful to our stufls and furs; 2ndly, the species which destroy
our corn crops; Srdly, the phytophngous species, that is to say,
those which feed on plants.

Tn the first sub-division must be classed the Fur moth, the
Woollen moth, and the Hair moth.

The Woollen moth is represented in the following figure. Its

»

-
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caterpillar has the form of a worm, and is of a glossy whiteness:
with a few hairs thinly sprinkled over it and a grey line on
its back. It is enclosed in a tube, or sheath,
open at both ends, in the interior of which
15 i sort of tissue of wool, sometimes blue,
Bometimes green, sometimes red, according to
the colour of the stuff to which the insect rig s —The Woallen Moth
attaches itself and which it despoils. The S i
exterior of this sheath is, on the contrary, formed of silk made
by the insect itself, of a whitish colour.

The caterpillars are hardly hatched Lefore they begin to clothe
themselves, Réaumur obseryed one of these worms during the
operation of enlarging its case. To do this it put its head out of

Fig. 94, —Larva af the Woeallen Molls  Tinea fapesciia)

one of the extremities of its sheath, and looked about eagerly, to
the right and to the left, for t_hoae bits of wool which suited it
best for weaving in. In Fig. 294, we see two larvee occupied in
eating a piece of cloth. :

“The larva changes its place continually and very quickly,”
says Réaumur. * If the threads of wool which are near it are not
such as it desires, it draws sometimes more than half its body
out of its case to go and look for better ones further .:Eﬂ‘_ Ai %t-
finds a bit that pleases, the head remains fixed for an instant; it
then seizes the thread with the two mandibles which are below its
head, tears the bit out after redoubled efforts, and immediately
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carries it to the end of the tube, against which it attaches it. Tt
repeats many times in succession @ similar mancuvre, sometimes
coming partly out of its tube, and then again re-entering it to fix

against ong of its sides a new piece of wool.” 4 H
After having worked for about a minute at one end of its tube, &

it thinks of lengthening the other. It turns itself round in its’
tube with such quickness, that you would imagine it could not
have had time to do =0, and would think that its tail was formed
in the same way as its head, and possessed the same address in
choosing and tearing out the bits of wool.

Furthermore, when the moth
which is working at elongating its
case does not find the threads or
hairs of wool to its laste within
reach of its head, it changes its

Fig, 285 —Tgrva of o Tingina walking.

place. Réaumur saw this insect walking, at some speed even, carry- o/
Kl

ing with it its ease. It walks on its six front legs (Fig. 295),
With the middle and hind legs it clings to the interior of its case.
At the sgme time that the larva becomes longer it becomes
stouter. Very soon its garment will be too narrow for it. Will
it cast off its old coat, or will it make itself a new one? Réaumur
discovered that it preferred to widen its old coat.
» This is what our naturalist saw when he placed larve with blue
cases, for instance, upon stuff’ of a red colour. The bands, which
extended in straight lines from ome end of the case to the other,
showed the part that had been added.

“From watching them at different times,” says this admirable
observer, * I find that the means which they employ is P‘I'\f.‘:ci:"'aﬂl_'lp"
that to which we should have had recourse in a similar case. We
know of no other way of widening a sheath, a case of any stuff that
we find too narrow, than to split it right up and fo let in a piece
of the proper size between the parts which we have thus divided ;
we should let in a piece on each side if the shape of the tube seemed
to require it. This is also exactly what our larvee do, with an
extra, and which with them is a necessary, precaution, so as not to
remain exposed whilst they are working at the enlargement of
their garment. Instead of two pieces, which should each be as long
as their case, they let in four, each of which is not longer than half
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the length of their case; and so they never split up more than
half the length of the case at the same time, which has encugh
stuff left in it to keep it together while this opening is being
filled up.” g

The wools of our stuffs furnish the moths not only with clothing,

‘but also with food. Their excrements are little grains, which are

the same colour as the wool they have eaten. ;

When they are full grown, and the time approaches for their
metamorphosis, the larves abandon their food, and establish them-
selves in the angles of the walls. They crecp up to the ceilings
and suspend themselves to them by one extremity of their tube.
The two ends of the tube are now closed by a ;
silken tissue (Fig. 296). The larva thus enclosed
very soon clanges its form; it becomes a chry-
salis ; then at the end of about three weeks it is
set free as o moth.

The Fur or Skin moth works like the carpet
‘moth ; it makes itself a case of the same form, ﬂ'ﬂ‘li M‘;‘fﬁﬁmﬂ_‘;ﬁ‘:fp”_";
construets it in the same manner. Only in this , of cloth.
case its covering is made of a sort of felt resembling that of
which our hats are made.

While the Carpet moth only detaches from the various studls
the wool it requires for clothing and nourishment, the Fur motk
canses much more considerable and more rapid damage. It cuts
off all the hairs which are in its way right down to the skin; it
seems as if it took a delight in cutting them off. That which is
necessary for its wants is nothing in comparison to the great quan-
tities of hair one sees full off a skin on which it has established
itself, when it is shaken. As it advances it euts more thoroughly
than a razor could all the hairs which are in its way. a0

The Hair moth (Fig. 297), shows itself in great %
numbers in the perfect state, from the end of April T
till the beginning of June. They appear again in
September, and generally stay behind cabinets and other pieces of
furniture,

The caterpillar, which is cylindrical, white, destitute of hair,
and striped with brown, lives principally in the hair with
which furniture is stuffed, and sometimes in hair matiresses.

Fijg. 207.—Halr Muth
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‘When it has reached its full size, it abandons its abode, pierces
through the stuff which covers the hair, and .constructs for itself
with this stuff a case of silk, open only towards the end where its
head is. At the beginning of April it shuts its case, and changes
itself into a chrysalis. -

We can only here mention some of the phytophagous species, as’
the Cherry-tree moth (Z¥nea cerasiella), the Hawthorn moth
(Zinea cratagelln), the Burdock moth ( Tinea lapella), and the Rustic
moth ( Tinea rusticella).

The caterpillars of the (Ecophore resemble whitish worms.
They attack the leaves, the blossoms, the bark, and certain parts
of the fruit of trees. Some of these hollow out for themselves
galleries in eating the fleshy part; others also make galleries, but
only in the cuticle of the tree or in the tenderest® part of its
bark. Somte, again, shut themselves up in one or many leaves
rolled like a trumpet, while others keep at the summits of plants, J
whose leaves they bind together in a parcel with threads. And, *
lastly, some devour the stones of fruits, such as that of the olive.

The moths of these caterpillars are very small, and generally of
brilliant metallic colours. They are to be found in the woods, and
still more in the orchards, from the beginning of June till the
month of September,

- The (Eeophore are very slim and elegantly formed. Their
anterior wings, which are very narrow, are often ornamented with
silvery longitudinal lines, the posterior wings exactly resembling
two feathers. _ :

The caterpillars live and metamorphose themselves in portable
cases, which they manufacture from the membraneous portions
of leaves, whose flesh alone they eat. These cases are generally
of a brown colour, resembling a dead leaf. They are attached
perpﬂﬂdic“l“ﬂ}' under the leaves of many trees, but often under
those of fruit trees.

Certain species of (Feoplore have cases partly covered with ;ﬁ
loose pieces only slightly attached, formed of portions of leaves,
and arranged in such a way that Réaumur eompares them to the
furbelows which ladies used formerly to attach to the bottom of
their dresses.

oF
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ORTHOPTERA.

Axoxa the Orthoptera® we meet with some of the largest of insects,
and particularly those which are of strange and extraordinary
shapes. The best known insects of this order are the Mantes,
Cockroaches, Earwigs,+ Locusts, Grasshoppers, Crickets, e,

The Orthoptera have the anterior wings long, narrow, half-
horny, These are elytra, which serve as cases for their second
wings, as is the case with the Coleoptera. But the elytra of the
Orthoptera are less solid and less complete than those of the
Coleaptern.  Moreover, they generally over-lap each other
when the insect is at rest, which is another distinetive charac-
teristic. The second wings are membraneous, very broad and
veined ; and, when at rest, are folded up like a fan. The mouth
is composed of free pieces. The mandibles, the jaws, and the
two lips, always well developed, show them to be insects which
grind their food. Their voracity, and the rapid way in which
they multiply, sometimes make these insects’ the pest of the
country. Above all, they are to he met with in hot countries,
where they cause such great damage that all vegetation disappears
on their passage. There are not a great variety of species of
Orthoptera. They are insects whose metamorphoses are incom-
plete; that is, they undergo only trifling changes from the moment
when the eggs are hatched to the time when the insect is fully
developed.

When it leaves the egg, the young one resembles its parents;

* Yrom épfoc, straight, and mrepov, wing, on account of the manner in which th

under-wings are folded under the upper.—En,
; T Made a separate Order, Dermaptera, by Kirby,—ED.
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it differs only in size and in having no wings. After moulting
four or five times it has almost reached its full growth, and its
wings begin to appear under a sort of membrane. This is the
pupa state. A final moulting sets free the wings also, and the'
insect, now perfect, launches itself into the air with its congeners, j‘f

The Orthoptera are vegetable feeders, and frequently commit/
great ravages on various crops. They are divided into two groups,
viz., those which run, and those which jump or leap. We will begin
with those which run, which contain the Barwig (Forfieula), the
Cockroach (Blatta), the genus Mantis or Leaf insects, and the genus
Phlasma.

The Borficula, or Earwig, is represeted in Figs. 298, 299, 300, in
its three different states. The lower wings are very broad, and
folded at the same time like a fan, and doubled up. Its abdomen
terminates®in a sort of pair of pincers, resembling those which the
jewellers formerly used for piercing the ears of young girls as a H\
preparatory step to their wearing earrings., Hence, without doubt,

Flgs: D08, 250, 300.—0,
& 5, 220y 300 ~Canmon Eurwiy (Forficula auricelurio)—larvn, pops, sl ineg,

theu'. Frenn'lft hame of Perce-oreille, or ear-piercer ; for there is
nothing to justify the vulgar belief that these insects introduce
themselves into the ear, and bore a hole in its interior, through
which thc}:’ may penctrate into the brain; in fact, they are very
innocent 1nsects, and do little harm. They live on vegetable /¢
matter, and more especially the interiors of certain flowers.

The Forficule avoid the light. They are to be found in the
chinks of trees, under bark, and under stones, The female watches
over the eggs with maternal solicitude, and carries them away
elsewhere when they are touched. She also protects the larvee
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By and pupe till they are strong enough to dispense with all atten-
tion. .
The Blatte, or Cockroaches, ave very destructive insects, as the
AHE 5 name, derived from the Greek word Shéamrew, to damage, implies.
. They are omnivorous, attacking all sorts of dead substances, vege-
bable and animal. Horace reproaches them with devouring stuffs
like the moths :—
. #{0ui sbragula vestis,

Blattarum ac tinearnm epule,
Putrescit in arcn."

These disagreeable insec® devdhr our eatables, abounding in
kitchens, in bakers’ shops, on board merchant vessels, &e. Their
.+ flattened bodies allow them easily to introduce themselves into
°  the cracks of cases or barrels; so that, to be safe against their

W attacks, it is necessary, on long voyages, to shut up the goods in

be zine-lined boxes, or cases made of sheet-iron well soldered together.
e Chamisso rvelates that the sailors having opened some barrels
i which should have contained rice and wheat, found them filled

with German cockroaches. This transubstantiation was not very
. agreeable to the crew! Other naturalists have seen this insect
] invading by millions bottles which had contained oil.  The
[ Cockrqach is very fond also of the Llacking on boots, and devours
. leather and all. One pupa sometimes eats the skin cast off by
another pupa, but a Cockroach has never been known to attack

another, with a view to eating him afterwards.
These Orthoptera have a flat broad body, the” thorax Yery much
X ., developed, the antennm very long, and the legs thin but strong,
which enable them to run with remarkable quickness. They
diffuse around them a sickening odour, which often hangs about
. objects they have touched. Aristophanes, the comic Greek poet,
‘t mentions this peenliarity in his comedy of “The Peace.” They
' come out mostly at night, and hide themselves during the day.
They are the most cosmopolitan of all insects. - Carried over in
ships, they perpetuate everywhere, just like weeds!  FPersian
powder, composed of pulverised pyrethra, is an excellent means

to employ for their destruction.

Most of the species of cockroaches are black, or prownish. Two
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among them, the Blatta Germanica and the Blatta Laponica,
which are to be met with in the woods round about FPariz, have
domesticated themselves in rlv.‘ellings of the northern countries.

They are a quarter of an inch in length. The Russians pretend -

that the former was imported from Prussia by their army, on its
return from Germany, after the Seven Years’ War (1756—1762),
Till this period it was unknown at St. Petersburg, where now-a-
days it is met with in great numbers. It lives in houses, and
eats pretty nearly everything, but prefers white bread to flour and
meat. The Blafta Laponica devours the smoked fish prepared
for the winter.

The German naturalist, Hm:nn@T, lﬂadn some interesting obser-
vations on the development and habits of the very prolific Blatta
Germanica. It lays its eggs in a silky capsule, which is in the
form of a‘bean, with two valves in the interior. This is drawn

»

about for some time appended to the extremity of the abdomen, H

and after a time abandoned,

Hummel placed under a bell-glass a female cockroach and a
perfect egg-pouch, which had only just been abandoned by
another female. He saw the cockroach approach the bag, feel it,
and turn it about in all directions. She then tock it between her
front legs, and made a longitudinal opening in it. As the opening
grew wider, little white larvee were seen to come from it rolled up
and attached two together. The female presided at this operation.
BShe assisted the larvee to set themseclves free, drawing them out
gently with her antennw. In a few seconds they were able to
walk, when she ceased to trouble herself about them.

The larve change their skin six times before reaching the per-
fect state.  When they come ont of their skin they are eolourless,
but the colour comes in a few minutes. At the fifth moult, which
takes place three months after birth, they become pupme, with
rudimentary wings, the whole shape of the insect being well
marked. The sixth, or last moult, takes place at the end of six
weeks. The pupa is now changed into a perfect insect. The
f'{'.'l'l'lﬂI"l"‘ 12 {l'istiIIEUiHhEd from the male 1}}' the greater gize of her
abdomen. 2

The most deatructive of the Blatte, or Cnclcmmehes, are those
which have been imported into Europe by the ships coming from

;ﬁ»
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"1 the colonies. The Kakerlae Americana is from one inch to one
inch and a quarter long. It infests ships, running about at night
over the sleeping passengers, and devouring the food. They

o  are to be met with in all parts of the world. They ﬂbuunlli

' N particularly in the warm parts of America. The Blatia are'enta{rs

s more commonly met with than the above. It swarms in

kitchens, in bakers’ shops, provision shops, &c., where it hides

’ in the cracks of the walls, or against the hinges of the doors.

It is a small hideous animal,

of a repulsive smell, and of a

reddish brown colour. It isalittle

larger than the Blatta Ameri-

cang. In France it is called by

{"" . various names, such as Cafard,

i Panetidre, Noirot, Béte noir, &e.

i If in the middle of the night you

 suddenly enter with a light into

LI “the down-stairs kitchens, you will

}}-.—. often see these little beasts run-

E ning about on the table, and
l devouring the remains of the gig a0 —The Cockraneh (Blatta orien‘alis).

food, with astonishing rapidity.

The largest species of the genus of which we are now treating
is the Kakerlac insignis, which inhabits Cayenne and DBrazil, and
in length sometimes exceeds an inch and three-quarters, and in
the extent of its wings four inches and a half.

% It is principally in hot countries that the cockroaches do the
&
3

greatest damage. In the Antilles, of which they are the pest,

it is affirmed that they can in one single night bore holes thr{.tugh
trunks, through cases, and through bags, and rle.-st-m:,i objects

. which were supposed to be in perfect safety. Snn}etlmcs th.e
‘ﬂ walls, the floors, the beds, the tables, everything, 1n ahurt,. is
infested by them, and it is impossible to find a way of preserving

~ the food from their repulsive touch. One can, however, Puﬂ'l‘“u}’

- succeed in destroying them by the aid of insect powders. They
P\, have, besides, natural enemies. Poultry and owls are Very fond
¥ of them. A species of wasp, Chlorion compressum, 1ays Up stocls

of cockroaches, which it previously renders insensible, for its
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larve.  Many species of Chaleidie, a family of Hymenoptera, also
live on the eggs of these Orthoptera. There are also among
the cockroaches certain brightly-coloured exotic species. These
colours show that they do not avoid the light. We will mention
as examples the Brackycola robusta and the species of Corydia.

The Mantide are pretty insects, of very different habits from theg
preceding. They alone of the Orthoptera are carnivorous. They
eat live insects, seizing their prey as it passes by them. They
rest generally on shrubs, remaining for hours together perfectly
motionless, the better to deceive other insects which are to become
their victima.

It is this fixed and, as it were, meditative attitude which has
gained for them the name of Mantis, derived from the Greek
word pdvric, or “diviner,” as it was imagined that in this attitude
they interrogated the future. The manner in which they hold
their long front legs, raised like arms to heaven, has also con-
tributed to make this superstitions notion believed, and sufficient]y
explains the names given to divers species of Mantidz; such as
Nun, Saint, Preacher, Supplinnt, Mendicant, &e. Caillaud, the
traveller, tells us that in Central Africa a Mantiz is an ohject of

worship. According tb Sparmann, another species is worshipped

by the Hottentots. If by chance a Mantis should settle on a
person, thia person is considered by them to have received a par-
ticular favour from heaven, and from that moment takes rank
among the saints!

In France the country-people believe that these insects point
out the way to travellers. Mouffot, a naturalist of the seventeenth
century, says on this subjeet, in a description of the Mantis,
“This little creature is considered of so divine a nature, that to
a child who asks it its way, it points it out by stretching out one
of its legs, and rarely or never makes a mistake.”

In the eyes of the Languedoc peasants the Mantis refigiosa is
held almost sacred. They eall it Prega-Liow {I’ra}e-ﬂeﬁ:u}, and

i

o

f*ﬁr

pelieve firmly that it performs its devotions, its attitude, when it |

is on the Wﬂt{fh fbl’_ﬂﬂ prey, resembling that of prayer. Settled on
the ground, 1t raises its head and thorax, clasps together the
joints of its front legs, and remains thus motionless for hours
together. But only let an imprudent fly come within reach of our

0
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devotee, and you will see it stealthily approach it, like a cat who

is watehing a mouse, and with so much precaution that you ean

scarcely seeghat it is moving. Then, all of a sudden, as quick as
L]

(=]

At i

ol Fig. 302 —Mantis religican il its larvs (A}, Hiepharis mendicn and its lirva (B)

lightning, it seizes its victim between its legs, provided with

\ sharp spines, which eross each other, conveys it to its mouth,

and devours it. Our make-believe Nun, Preacher, our Fréga-
U

]
»
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iow,is nothing better than a patient watcher and pitiless destroyer.
The Mantiz religiose (Fig. 802), common enough in the south
of France, comes as far north as the environs ¢f Fontain-
blean. The Mantis oratoria, rather small, is less commonly met , s
with. ¢

These elegant insects are remarkable for their long slim bodies;
their large wings, and their colours, which are generally very
bright. In some species their green or yellowish elytra look so
exactly like the leaves of trees that one can hardly help taking
them for such.

The Mantis lays its eggs at the end of summer, in rounded,
very fragile shells, attached to the branches of trees; they do
not hatch till the following summer. The larve undergo several
successive moultings. Nothing equals the ferocity of these
'Drthoptnrﬁ, If two of them are shut up together, they engage
in a desperate combat; they deal each other blows with their
front legs, and do not leave off fencing till the stronger of the«’ ' al
two has succeeded in eating off the other's head. From their very 5 ‘
birth, the larve attack uu,ch other. The male being smaller than
the female, 18 often its vietim,

Kirby tells us that in China the children procure them as
in France they do cockehafers, and shut them up in bamboo
*eages to enjoy the exciting spectacle of their combats. h

The Acanthops, a species of this family, inhabits the Brazils. T

Akin to the Mantiz are the Fremiaphilas, which live in the
deserts of Africa and Arabia. They drag themselves gently along
on the ground, and as they are of the same eolour as the sand on
which they are found, it is very difficult to distinguish them when !
at rest. The traveller, Lefebvre, relates that he always found
these Orthoptera in places destitute of all vegetation, and where
there were no other sorts of insects which could have served them
for food; it is therefore probable that they live on mmroacupm
inzects. .

The FEmpusa, which forms another genus of Mantide, has
the antennw indented like a comb in the males, thread-like in
the females. The Empusa gongylodes, which inhabits Africa, has
euffs to its arms and flounces to its robe. by

The genus Blepharis, to which belongs the Blephariz mendica,
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is met with in Egypt, Arabia, and in the Canary Islands. This
insect, which is of a pale green, is not rare in the south of France.
Tt is represented with the Mantis refigiosa in Fig. 302.

.The Fhasme, or Spectres, are distinguished from the Mantide by
their very elongated bodies, straight and stiff as a stick, by their
having no prehensile legs, and by their food, which is exclusively
vegetable. Their eggs are laid uncovered, having no silky envelope.
As for the habits of these insects, they are little known, the
greatest number of the "species being exotics, inhabiting chiefly
South America, Asia, Africa, and New Holland. Tt is in this
tribe that we meet the most extraordinary and the most mon-
strously shaped insects, as the popular names they have received

=

* in different countries show: such as Spectres, Phantoms, Devil's

Horses, Soldiers of Cayenne, Walking Leaves, Animated
Sticks, &e.

Among the Phasma we nlso find the largest insects known, for
they attain a considerable length, Phasma gigas nearly reaching a
foof. The most beautiful are those of New Holland and of Tas-

- mauia, such as Cyphocrane (Fhasma) giges.

Some species are destitute of wings, and resemble so exactly
dry sticks that it is impossible to tell the difference. The
best known is the Plasma Rossi (Fig. 303), which is found in
the south of France. This inoffensive insect walks gently
along the branches of trees, and likes to repose in the sun, its
long antennm-like legs stretched out in front. Others of the
genus Phyiliwm are provided with wings, and have altogether the
appearance of the leaves on which they live; such are the Walking
Leaves of the East Indies. According to Cunningham, all these
insects are of solitary and peaceable habits. They are only to
be met with, alone or in pairs, drawing themselves gently along
on shrubs, on which they pass the hottest months of the year.
Some of them, when they are seized, emit a milky liquid, of a
very strong and disagreeable odour.

Those Orthoptera which we have already mentioned had all
their six legs adapted to running, and are called Cursoria. Those
which jump, to which we now come, have their hind-legs
stronger and thicker, which enables them to leap, and are on that
account called Salfaforia. This section comprises three families,

Uz
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which have for then' principal types the Umclcats:, Locusts, and
Girazshoppers.
All these insects resemble each other in the disproportion which

b \ S .:'IE
Fig. M —Phasma Rossi—male, fomale, and larva,
cxists between their hind-legs and the other pairs. Another

characteristic which is common to them consists in the song of the
males. This song, so well known, which seems to have for its
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object to call the females, is nothing but a sort of stridulation or
screeching, produced by the rubbing together of the wing cases or
elytra. But the mechanism by which this is produced varies a
little in all the three kinds. With the Crickets the whole surface
of the wing cases is covered with thiclk nervures, very pl‘nmiJlGIIt

+ and very hard, which cause the noise the insect produces in rub-
bing the elytra one against the other. With the Locusts, there
exists only at the base of the elytra a transparent membrane called
the mirror, which is furnished with prominent nervures, and
produces the screeching noise. And, lastly, in the Crickets the
thighs and elytra are provided with very hard ridges. The
thighs, being passed rapidly and with force over the nervures of
the elytra, produce the sound, in the same way as a fiddle-bow when
drawn across the strings of a violin. With all these insects
the male alone is endowed with the faculty of producing sound.

& The Crickets and Grasshoppers have very long thin antennsze,
whilst the Locusts have short antennm, and either flattened

" or filiform, or swelling out at one extremity like a club. The
female of the first two is provided with an ovipositorin the shape of
an ﬂ.'l'lglll'.

We will study successively the three types of these families,
that is to say, the Crickets, the Locusts, and the Grasshoppers.

Fig. 50, —Fiold Cricket (Gryilus campestris).

The Field Cricket { Grullus campestris, Fig. 304) lives .ulune u1 2
hole which it digs in the ground, and in which it remains during
the day. It only quits its vetreat at night, when 1t goes m
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search of food. Tt is very timid, and at the least nojse ceases its
song. If it is stationed on the side of jts hole, it retreats into it
the moment any one approaches,

The holes of the crickets are well Imown to country children,
who .take these insects by presenting a straw to them. The
pugnacious cricket seizes it directly with its mandibles, and
lets itself be drawn out of its hole, Tt js this which has given
rise to the saying, “plus sof quun griflon ” (g greater fool than a
cricket). It is very susceptible ‘of cold, and always makes the
opening of its hole towards the south. Tt lives on herbs, perhaps
also on insects,

The House Cricket is about half an inch long, of an ashy colour,
and is to be met with principally in bakers’ shops and country
kitchens, where it hides itself during the day in the crevices of the
walls or atothe back of the fireplaces. Tt eats flour, and also,
perhaps, the little insects which live in flour,

If crickets are put into a box together, they devour eac

other. This does not prove conclusively that they are carnivorons,

for there are many species, eating nothing but vegetables, which
would destroy each other in a similar case. Some authors say
that these insects are always thirsty, for they are often to be found
drowned in the vessels containing any kind of liquid, Everything
@amp is fo their taste, Tt is for this reason that they sometimes
make holes in wet clothes which are hung up before the fire to
dry. They inhabit, by preference, houses newly built ; for the
mortar, being sti]] damp, allows them to hollow out thejr dwelling-
places with greater gasp,

The habits of the House Cricket (Grillus domesticus), are noo-
turnal, like thoge of 1ts congener of the fields. It i only at night
that it leaves g retreat to seck its food. . When it 18 exposed
against its will ¢4 the light of day, it appears to be in a state of
torpor.  This ingeet reminds one of the owl, among birds, not
only from its habit of avoiding the light, but also from its mong-
tonous song, which thy vulgar consider, one does not know why, a
foreboding of ill-1yc) to the house in which it is heapd. Formerly
this singular Prejudice was much deeper rooted thap it is at
present. The song of the epjeket has merely the object of calling
the female.  The Wood Cricket (Gryllus ( Nr:rmﬁfzzsj Silvestris) is

T,
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much smaller than the above, and is met with in great numbers
in the woods, where.its leaps sometimes produce the noise of drops

of rain.
The female erickets have a long adger, with which they deposit

\ their eggs, of which each one lm's towards the middle of the

summer, about three hundred, in the eracks and crevices of the soil,
The larvee pass the winter in that state, and do not become pupz
and perfect insects till the following summer.

Mouffet relates that, in certain regions of Africa, the crickets are
objects of commerce. They are brought up in little cages, as we
do Uanary birds, and sold to the inhabitants, who like to hear
their amorous chant. This song lulls them to sleep. It is said
that certain peoples eat these insects. In France they are sought

o

Fiygr, 305, —~Mole Cricket {Gryllotalpe suliperis),
after as baits for fishing, and are used also in menageries for
feeding small reptiles. Next to Gryllus come the genera
«Aeanthus, insects of the south of Europe, which live on plants,
and which one often sees fluttering about flowers ; Spheria, which
live in ant-hills ; Platydactylus; and, lastly, the Mole Cricket
(Gryllo-talpa), whose habits deserve attention for awhile.
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The Mole Crickets are distinguished from all other insects by
the structure of their fore-legs, which %are wide and indented; in
such a manner as to resemble a hand, analogous to that of the
mole. This hand betrays itsthabits much better than our hands

betray ours. One need not be much of o fortune-teller to read on F

it its digging habits. They make use of their hands, indeed, as/
spades, with which they hollow out subterranean galleries, and
accumulate at the side of the entrance-hole the rubbish thus
drawn out. Their French name comes from the old French word
courtille, which means garden. It reminds one that these are
the fuvourite haunts of these destructive insects.

If the Mole Griukets, or (:{H;.r’!.:'fz‘&mx" have gpa{lgg to their front
legs, their hind-legs ave very little developed, so that it would
be perfectly impossible for them to jump, particularly as theiv
lm'gt.‘ abdomen would hinder their so {lu]'_ug. The 1,1,'i11gs are broad,
and fold back in the form of a fun ; the‘v make little use of

them, and it is only at night-fall that the mole cricket is seen ¢

to disport himself, describing eurves of not much height in the”
air. It is found principally in cultivated land, kitchen gurdens,
nursery gardens, wheat fields, &c., where it scoops ocut for
itself an oval eavily communicating with the surface by a ver-
tical hole (Fig. 306). On this hole abut numerous horizontul
ralleries, more or less inclined, which permit the insect to gain its
retreat by a great many roads when pursued.

It is easy to understand that an insect which undermines
land in this way must cause great damage to cultivation.
Whether the crops serve it for food or not, they are not the less
destroyed by its underground burrowings. Lands infested by the
mole cricket ave recognisable by the colonr of the vegetation,
which is yellow and withered ; and the rubbish which these miners
heap up at the side of the openings lending to their gulleries,
resembling mole-hills in miniature, betrays their presence to
the farmer. To destroy them they pour water or other liquids
into their nests, or else they bury, at different distances, vessels
filled with water, in which they drown themselves. From the
month of April the males betake themselves to the entrance of
iheir burrows and make their ery of appeal.  Their notes are slow,
yibrating, and monotonous, and repeated for a long time without

o+
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interruption, and somewhat resembling the ery of the owl or the
goat-sucker. : .
The impregnated female lays her eggs, to the number of from

R

5

Fig. 30ti—Tho nest of the Male Cricket {Gryllo-falpa velgaris).
two to three hundred, in the interior of a sort of chamber scooped
out in soil stiff enough to resist the action of rain, The hatching
takes place at the end of a month.
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It is not till the following spring that the larvae pass into
the pupa state, and that the organs of @ight begin to be marked
out. According to M. Féburier, three years are required for the
complete development of the mole ericket. which is a fact that -
indicates remarkable longevity in these insects. All authors }/"
agree, moreover, in extolling the solicitude with which the mole,
cricket takes care of her little ones. She watches over them, and,
they say, procures them food.

The genus Tridactylus, which bears a great analogy to the mole
cricket, is the smallest genus of Drthupmm known : the species
are not more than a sixth of un inch in length, and are found
in the south of France, on the banks of the Rhine .and other
rivers, where they disport themselves in sand exposed to the sun.
The Tridactyli leap with remarkable agility, even on the sur-
face of the.water, for their legs are provided with flat appendages
much resembling battledores, i

The Grasshoppers and Locusts take much longer leaps than the
Crickets, owing to the conformation of their hind-legs, and they
often make use of their wings also, which are very fully developed.
These insects are unable to walk on account of the disproportion
which exists between their different pairs of legs. The female is
provided with a curved auger with two valves, which serves for
breaking up the ground for the reception of its eggs. The male
produces a sharp stridulation or screeching sound, by rubbing
the cases of its wings, which are furnished with plates which
might be compared to eymbals, one against another.

The song of the grasshopper, known by every one, 18 & mono-
tonous zic-zie-zie, which can be heard during the day in grassy
places. It is on account of this song that the name of Cigale is
sometimes given, though wrongly, to the great green grasshopper.
As we have already said in speaking of the Cigale, it is the green
gmsslmpper which La Fontaine had in view in his fable of e
Cigale et ln Fourmi, for all the plates which ornament the ancient /%
editions of the fables of this author represent a grasshopper, and
not a Cigale. Grasshoppers are spread over the whole surface of
the earth, but are to be met with chiefly in South America, which
contains nearly three-fourths of the species known. The European
the contrary, are few,

Bll['f-i e, 01
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Their habits resemble those of the other herbivorous Orthoptera.
They live in meadows, on *trees, devouring the leaves and stalks
of plants; but they are never found in such great numbers as
Yo cause damage at all to be compared to that caused by the
Locust. They appear in the month of July and disappear at the
Beginning of the cold weather. Towards the end of the summer,
their song is heard in the meadows and wheat fields. The females,
summoned by the males, are not long in eoupling and laying their
eggs, which do not hateh until the following spring, in the ground.
After four months they change into pupm, which already show
rudimentary wings, and which by a fifth month pass into the
perfect state.

The Great Green Grasshopper { Locusta viridissima) is very com-
mon in Europe. It remains during the (Iu.j_r' on trees, and in
the evening disports itself in the fields. 2

Fig. 57, —Deeticus verrocivorus.

The Decticus verrucivorus (Fig. 307) is a shorter and more thick-
set species, whose distinctive feature is a very broad head. Its
colour is grey of various shades, and it is to be heard singing during
the day in fields of ripe wheat. The name comes from the use
made of it by the peasants in Sweden and Germany asa cure
for warts.
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“The peasants,” says Charles de Geer, *“ make these Locusts
bite the warts which they often have on their hands, and the
liquid which at the same time flows from the insect’s mouth into
the wound, causes the warts to dry up and disappear. It is .'I'IDf'g. /
this reason they have given them the name of Wart-bit or Wart-¥# *
biter."” i /

The Phaneropteras and the Copiphoras are exotic locusts. The
Eplippigers ave small species whose thorax, which is very conves,
resembles a saddle, :

One often meets in the environs of Paris the Vine Ephippiger
(Ephippiger vitium), which is greenish, with four brown stripes on
its head. In this species the wing cases or elytra. are almost
absolete, and the wings are reduced to mere arched scales whose
frietion produces a siridulation or screeching noise. The females are
provided with a similar apparatus, so that they perform duets.® ,

The genus frillecris resembles the crickets. It contuins ﬂm;.’\
Anostostomee of New Holland, which are said to be destitute of
wings, even in the perfect state. .

We arrive now at the redoubtable tribe of Acrydium, or Locust,
whose fearful ravages are so well known.

These are among the Orthoptera the best adapted for jump-

ing. The thigh and the leg, folded together when at rest,
rare stretched oub suddenly under the action of very powerful
muscles. The body, resting then un the tarsi and on the flexible
spines of the legs, is shot into the air to a great height.
They fly wery well, but the power of walking pnd running is
denied to them, as it is also to the other Saltatoria. The females
huve no ovipositor. This pu.uuﬁm-it}-, and the formation of their
antennme, which are very short, distinguish the Locusts from the
Grasshoppers,

The males, as we have already said, make a shrill stridulation
by rubbing their thighs over their ol ytra. There is never more
than one thigh in motion at a time; the insect using the right
and the left by turns. The sound is made stronger by a sort of

-4

* The species of genus :irpn somokimes reach extraondinury dimensions, Thus,
in 1864, there was found in Syrin, after a showor of ordinnry locusts, s specimen
of the Sags which was three mchu:u and & quarter long. Tt ws prosented to the
Museum of Natural History of I"ﬂ.r.la, ]:Ir M. L, Delair,

g
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drum filled with air, and covered with a very thin skin, which is

found on each side of.the body, at the base of the abdomen. The

locust’s song is less monotonous than that of the grasshopper.

At is capable of much veriation ; it is a noise just like that of a

A \mttle, but with sounds which vary very much, according to the
Bpecics.

They move about by day, frequent dry places, and are very
fond of sitting on the grass in the sun. Certain species, which
inhabit the warm regions of the south, move their legs with
scarcely any noise; it being only perceptible to a very fine ear.

Locusts are very abundant* in many parts of the world. In
northern ecountries, where they multiply less rapidly, their ravages
are less disastrous, though still very considerable. But in the

. southern portions of the globe they are a perfect pest—the eighth
‘-; plague of Egypt. Certain species multiply in such a prodigious

ll'; ),

Fig. W08, —Locust (Acrydivm {Edipadinm ) migratoriom).

_ manner, that they lay waste vast spaces of land, and in a very
short time reduce whole countries to the very last state of misery.
These insects inflate themselves with air, and undertake journeys

& during which they trayel more than six leagues a day, laying

" waste all vegetation on their road.

The most destructive species is the Migratory Locust (Aerydium
or dipodium migratorium, Fig, 308), which is very common in
Africa, India, and throughout the whole of the Kast. Isolated
specimens of this insect are to be found in the meadows round
about .Pari&, :‘.'s[sec{nlly towards the end of the summer, and, very
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rarely, in England. This species is greenish, with transparent
elytra of a dirty grey, whitish wings, and pink legs. A second
species, the Italian Locust, also does a great deal of damage in the
south. All the species undergo five moults, which take six weelks
each. The last takes place at the end of the hot weather, towards ¥ *
the autumn. /.

It is especially in warm climates that they become such
fearful pests to agriculture. Wherever they ;;_lié]lt., they change
the most fertile country into an arid desert. They are seen coming
in innumerable bands, which, from afar, have the appearance of
stormy clouds, even hiding the sun. As far and as wide as the
eye can reach, the sky is black, and the soil is inundated with
them. The noise of these millions of wings may be compared
to the sound of a cataract. When this fedrful army alghts | °
upon the ground, the branches of the trees break, and dn a few i
hours, and over an extent of many leagues, all vegetation has A
disappeared, the wheat is gnawed to its very roots, the trees ar
stripped of their leaves. Everything has been destroyed, gnawed
down, and devoured. When nothing more is left, the terrible
host rises, as if in obedience to some given signal, and takes its .-
departure, leaving behind it despair and famine. Tt goes to look
for fresh food—secking whom, or rather in this case, what it may
devour |

During the year succeeding that in which a ecountry has been
devastated by showers of locusts, damage from these insects is the
less to be feared ; for it happens often that after having ravaged
everything, they die of hunger before the laying season begins.
But their death becomes the cause of a greater evil. Their
innumerable carcases, lying in heaps and heated by the sum, are
not long in entering into a state of putrefiction ; epidemic diseases,
caused by the poisonous gusds emanating from them, soon break
out, and decimate the populations. These Locusts are bred in
the deserts of Arabia and Tartary; and the east winds carry fp
them into Africa and Europe. Ships in the eastern parts of the
Mediterranean are sometimes covered with them at a great dis-
tance from the land.

1t is related in the Bible, in the tenth chapter of Exodus, that
Jehovah commanded Moses to stretch forth his hand tﬂ make

.
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locusts (Arbeth) come over the whole land of Egypt, as the eighth

plague, destined to intimidate Pharaoh, who had rebelled against

Him. These insects arrived, brought by an east wind, and covered
. /the surface of the country to such a degree that the air was
¥ darkened by them.*

" They ate up all the herbs of the field and all the fruit of the
trees which the hail (the seventh plague) had left. A west wind
swept them away again, when Pharaoh had at last promiszed to
allow the children of Israel to depart.

Pliny relates that in many places in Greece a law obliged the
inhabitants to wage war against the locusts three times a year;
that is to say, in their three states of. egg, larva, and adult. In
the isle of Lemnos, the citizens had to pay as taxes so many
measures of locus#®. In the year 170 before our era, they devas-
tated the environs of Capua. In the year of our Lord 181,

& they committed great ravages in the north of Italy and in Gaul.

“In 1690 locusts arrived in Poland and Lithuania by three
different ways, and, as it were, in three different bodies. * They
were to be found in certain places where they had died,” writes
the Abbé Ussaris, an eye-witness, “lying on one anotMer in
heaps of four feet in height. Those which were alive perched
upon the trees, bending their branches to the ground, so great
was their number. The people thought that they had Hebrew-
letters on their wings. A rabbi professed to be able to read on
them words which signified God’s wrath. The rains killed these
insects: they infected the air, and the cattle, which eat them in
“the grass, died immediately.” ;

In 1749, locusts stopped the army of Charles XIT., King of
Sweden, as it was retreating from Bessarabia, on its defeat at
Pultawa. The king thought that he was assailed by a hailstorm,

d

* “And Moses stretched forth his rod over the land of Egypt, and the Lord
brought an east wind upon the land all that day, and all that night; and when it
was moming, the east wind brought the loensts,  And the locusts went up over all
the lund of Egypt, and rested in all the coasts of Egypt; very grisvous were they ;
before them were no such loousts as they, neither after them shall be such. For
they covered the face of the whole carth, so that the land was darkened ; and they
did eaf every herb of the Innd, and all the fruit of the trees which the hail ad left ;
and thers remained not any green thing in the trees, or in the herbs of the field,
through all the land of Egypt."—Exod, x. 13—15;

- .
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when a host of these insects beat violently against Lis army as it
was passing through a defile, so that men and horses were blinded

by this living hail, falling from a cloud which hid the sun. The
arrival of the locusts had been announced hy a whistling sound :
like that which precedes a tempest ; and the noise of their flight ¥
quite overpowered the noise made by the Black Sea. All the -
country round about was soon laid waste on their route. During
the same year a great part of Europe was invaded by these pests,
the newspapers of the day being full of aceounts relating to this
public calamity. In 1753 Portugal was attacked by them. This
was the year of the earthquake of Lishon, and all sorts of
plagues seemed at this time to rage furiously in that wnfortunate
country.

In 1780, in Transylvania, their ravages assuthed such sigantie
proportions that it was found necessary to call in the assistance of
the army. Regiments of soldiers gathered them together and ¢
enclosed them in sacks. Fiffeen hundred persons were mnplr:r}-mljz‘*
in erushing, burying, and burning them; hut, in gpite of all this,*
their number did not seem to diminish ; but a cold wi nd, which
fortumately sprang up, caused them to disappear. In the fol-
lowing spring the plague broke out again, and every one turned
out fo fight. against it. The locusts were swept with great
brooms into ditches, in which they were then burnt; not,
lhowever, before they had ruined the whale country. Locusts
showed themselves at the same time in the empire of Moroeco,
where they caused a fearful famine. The poor were to be seen
wandering on all sides digging up the roots of vegetables, and
eagerly devouring camels’ dung, in hopes of finding in it a few
undigested grains of barley.

Barrow and Levaillant, in their travels through Central Afrien,
gpeal of similar calamities having happened many times between
1784 and 1797, They add that the surface of the rivers wag then
hidden by the bodies of the locusts, which covered the whola # -
conntry.

According to Jackson, in 1739 they covered the whole sur-
face of the ground from Tangiers to Mogudor, All the region
near to the Sahara was ravaged, whilst on the other side of the
river El Klos there was not one of these insects, When the wind
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hlew t]lé}' were driven into the sen, and their carcases oceasioned
a plague which laid Har'hu.r_v waste,

India and China often fall victims to these destructive insects.
In 1735 clouds of locusts hid from the Chinese both the sun and

® moon. Not only the standing crops, but also the corn in the

Warns and the clothes in the houses being devoured.

In the south of France locusts multiply sometimes so prodi-
giously, that in a very short time many barrels may be filled with
their eggs. They have caused at different periods immense
damage. It was chiefly in the years 1613, 1805, 1820, 1822,
1824, 18256, 1832, and 1834, that their visits to the south of France
were most formidable.

Mézeray relates that in the month of January, 1613, in the reign
of Louis XTIT., locusts invaded the country around Avles. Inseven
or eight honrs the wheat and crops were devoured to the roots

% over an extent of country of 15,000 acres. They then crossed

B

“over the Rhine, and visited Tarascon and Beaucairve, where they
ate the vegetables and lucerne. They then shifted their quarters
to Aramon, to Monfrin, to Valabregues, &e., where they were
fortunately destroyved in great part by the starlings and other
insect-eating birds, which flocked in innumerable numbers to this
game. :

The consuls of Arles and of Marseilles caused the eggs to be.
collected.  Arles spent, for this object, 25,000 francs, and Mar-
seilles 20,000 franes. 3,000 guintals of eggs were interred or
thrown into the Rhine. If we count 1,750,000 eggs per quintal,
that will give us a total of 5,250,000,000 of locusts destroyed in the
egg, which otherwise would have very soon renewed the ravages of
which the eountry had so lately been the vietim. In 1822 were
spent again, in 'rovence, 2,227 francs for the same object. In
1825 were spent 6,200 franca. A revard of 50 centimes was given
for every kilogramme of eggs, and half the sum for every kilo-
gramme of insects. The eges collected were burnt, or else crushed
under heavy rollers, The gathering was entrusted to women and
children. The operation consisted in dragging along the ground
oreat sheets, the corners of which were held up. The logusts came
and settled on these, and were canght by rolling the sheet up.

In the territory of Saintes-Maries, situated not far from Aigues-

X
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Mortes, on the Mediterranean coast, 1,518 wheat sacks were filled
with dead locusts, amounting in weight to 68,861 kilogrammes, and
at Arles 163 sacks, or 6,600 kilogrammes. The rewards given
amounted to 5,542 francs ; but, notwithstanding all this, the f'o].luwe,‘
ing year the locusts cansed still greater damage. "

Locnsts are always to be found in Algeria, in the [rovinees of
Oran, Bona, Algiers, and Bougia, but they never commit those
terrible ravages which change cultivated countries intp deserts,
There are in Algeria years of locusts as there are with us years of
cockroaches, of blight, of caterpillars, &e. These plagues are
fortunately rave. The most terrible took place in 1845 and in 1866,
In the former year a formidable invasion of locusts togk place. Tt
wsted five months, from March to J uly, each day bringing new
bands of these devastating insects; and M. Henry Berthoud,
then in Algeria, saw a column of them, whose passage bagan
before daylight, and had scarcely ended at four o'clock in the j
afterncon,  Dactor Guyon, doctor to the army, and ecorpp.
spondent of the Institute, addressed to this learned body an
account of a few peculiarities of this invasion, of whith he wos
4 witness. He speaks of a band which passeid on the 16th of
March over the plain of Sehdon, going in the direetion of the
desert of Angard. Their passage lasted three honrs, The loeusts,
having found nothing to devour in the deserf, came back again,
and next day made a descent upon the plain of Sebdon, which
is 30 kilomdtres long, by12 to 15 kilométres broad. In four
hours all the crops were devoured, and all vegetation destroyved.
*“The locusts,” savs the Doctor, “left behind them an infections
odour of putrid herbs, produced by their excrstions.”

At Algiers, in the Faubourg Bab-Azoum, they penetrated in
misses into the batley stoves, and there was the greatest difficulty
in driving them away, great barricades being raised before the
store-rooms to stop the invasion. In 1845 they penetrated inty
the pits in which the natives preserve their wheat.  Aecond ing
o the rgpnn of the Commandant de Iu place of Piliifppuriflm.
M. Levaillant, a coluran of loeusts alighted in the conntry round
about that town on the 18th of Muzvch, 1845, which U'z:ten:]or'[
from 30 to 40 centimétres, and the locusts were found heaped upon
the ground to the height of three décimétres,
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In the environs of Algiers alone were destroyed, in 1845, 369
quintals of locusts. It is computed that four hundred locusts go to
a kilogramme. This gives, then, a tolal of 14,760,008 insects
destroyed. As in thiz number half were probably females, and as
each female lays on an average 70 egps, the result we arrive at is,
that this stopped the production of 516,600,000 larva on the terri-
tory of Algiers alone. The invasion of locusts which took place
in 1866 was as disastrous as that of 1845, Tt was in the month
of April, 1866, that the vanguard of these destructive insects
appeared.  Debouching through the mountain gorges and
throngh the valleys into the fertile 'plains near the ecoast, they
alighted £rst on the plain of the Mitidja and on the Sahel of
Algiers. Their mass, at certain points, intercepted the light
of the sum, and resembled those whirlwinds of snow which,
during the storms of winter; hide the nearest objects from our
view. Very soon the cabbages, the oats, the barley, the late wheat,
and the market-gardeners’ plants were partly destroyed. In some
places the locusts penetrated into the interiors of the houses. By
order of the government of Algiers the troops joined the colonists
in combating theplague; and the Arabs, when they found that their
interests were suffering, rose to lend their aid against the common
enemy. Immense quantities of locusts were destroyed in a few
days; but what conld human efforts do against these winged mul¥
titudes, who escape into space, and only abandon one field to alight
in the next? 1

It was impossible to prevent the fecvmdation of these insects.
The eggs quickly producing innumerable larvie, the first swarms
were very soonnot only replaced, but multiplied a hundredfold by
a new generation. The young locusts are particularly formidable
o account of their voracity. These hungry masses threw them-
selves upon everything which was luft by those which went before
them. They choked up the springs, the canals, and the brooks;
and it was not without a great deal of trouble that the waters were
cleared of these causes of infection. Almost at the same time the
provinces of Oran and of Constantine were invaded. At Tlomeen,
where within the memory of man locusts had never appeared,
the ground was covered with them. At Sidi-bel-Abbes, ab Sidi-
Brahim, at Mostaganem, they attacked the tobaceo, the vines, the

X2
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fig-trees, and even the olive-trees, in spite of the bitterness of
their folinge. At Relizane and at T’Habra they attacked the
cotton-fields. The road, 80 kilométres long, which conneects Mos-
taganem with Mascara, was covered to the whole of its extent.

In the province of Constantine the locusts appeared almost
simultaneously, from the Sahara to the sea, and from Bougia to
La Calle. At Batna, at Setif, at Constantine, at Guelma, at Bona,
at Philippeville, at Djidjelly, the inhabitants struggled with energy
against this invasion, but neither fire nor any obstacles opposed
to the advance of this winged army were able to stop their
ravages. The French Government, to alleviate as much as pos-
sible the ruin which was thus bronght upon the colony, opened a
public subscription at the end of the year 1866.

The negroes of Soudan endeavour fo frighten the locusts in
their ﬂigﬂt by savage yells. In Hungary they employed for the
same object the noise of cannon. In the middle ages; for the
want of cannon, they exorcised the locusts. A traveller of the

exorcisms against an immense host of these destructive inseets
which he met with in Ethiopin. ‘When he perceived them, he made
the Portuguese and the natives form in procession, and ordered
them to chant psalms. “ Thus chanting,” says he, “we went into
a country where the corn was, which having reached, T made them
cateh a good many of these locusts, to whom I delivered an
adjuration, which I carried with me in writing, by me composed
the preceding night, summoning, admonishing, and excommu-
nicating them. Then I charged them in three hours’ time to
depart to the sea, or else to go to the land of the Moors, leaving
the land of the Christians. On their refusal of which, T adjured

ond convoked all the birds of the air, animals and tempests, to dissi-

pate, destroy, and devour them ; and for this admonition T had 4
eertain {111:mtit:,r of these locusts seized, and pronouncing thess

sixteenth century, the monk Alvarez, relates that he also employed™

¥y
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words in their presence, that they might not be ignorant of them  §
]

I let them go, so that they might tell the rest.” If one reflocted
that on their arrival in the land of the Moors, these same locusts
were perhaps received by prayers which had for their ohject to
send them back to the laud of the Christians, they wmust have
been very much embarrassed hy such contradictory ::djumiimm.
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The Arabs have also an infallible means of ridding themselves of
the locusts. Here is what General Daumas tells us on the subject.
According to Ben-Omar, the Prophet read one day, on the wings
of a locust, written in Hebrew characters: “We are the troops
of the Most High God ; we each one’lay ninety-nine eggs. If we
were to lay a hundred we should devastate the whole world.”
Upon which Mahomet, greatly alarmed, made an ardent prayer,
in which he begged God to destroy these enemies of Mussulmans.
In answer to this inveecation, the angel Gabriel told Maliomet
1‘;;11:51. a part of his prayer should be granted. Since that epach,
indeed, words of invocation to the Prophet, written on a piece of
paper, and enclosed in a reed, which is planted in the middle of a
wheat-field or orchard, have the power of turning away the locusts.*
This receipt is_i.ui'a].l.ihlc, at least so say the devout T'r[u;?gu_]_umna.,

There exists another quite as efficacious. They take four locusts,
and write on the wings of each a verse of the Koran (four verses

“of the Koran are appropriated to this purpose). They then let

the locusts thus marked fly into the midst of the swarm, and the
flying army immediately takes another direction.

By what the Arabs say, the locusts possess a number of virtues.
When you see them in a dream, they announce the future ¢ if you
dream that you are eating them, it is & good omen ; if yvou dream
that it rains golden loeumsts, God will restore fo you that which
you have lost, &o.  When Omar-ben-el-Khottal was Caliph, the
locusts seemed to have completely disappeared. There was great
sadness in the country in consequence. The Caliph especially
was very much afflicted at it. He sent carriers into Yemen, into
Cham, and into Irak, to see if they could not find a few, One
of the envoyés succeeded in his mission, and brought hack a
handful of locusts. “God is great!” cried Omar, who from
that day had no more misgivings.” In order to understand first
the despair and then the satisfaction of the Caliph Omar, it is
written, so say the Mussulmans, that the human race will dis-
appear from the earth after the extinetion of the locusts. That
these msects were formed of the rest of the clay out of which man
had been formed, and that they were destined to serve him as food.

.n“ Le Grand Desert,” par le Général E. Daumas et E. de Chaucel, in 1800, Paris,
1864,
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And so locusts and fish are the only creatures which God allows
the Mussulman to eat without hemg Sl_tiﬂnﬁfl,' ThEF must, how-
ever, have been killed by one of the faithful, for otherwise their

flesh is impure! The Arabs eat, and are very fond of locusts,

When he was asked his opinion on this article of food, the Caliph
(Omar-ben-el-Khottal said : “I only wish I had a basket full of
them, wouldn’t I serunch them ! **
According to General Daumas, locnsts, fresh or preserved, are
. good food for both men and camels. They are eaten grilled or
boiled, or prepared in the kous-koussou, after their legs, wings,
and heads have been taken off. Sometimes they are dried in the
sun, and reduced to powder, which is mixed with milk, and made
into cakes with flour, dripping, or butter and salt. Camels are very
fond of them; and they are given to them after having been
dried, or roasted between two layers of ashes. Dried and-salted,
they are in Asia and in Africa an object of commerce. At Bag-

dad they sometimes cause the price of meat to fall. The taste of |

their flesh may be compared to that of the crab. FEastern nations
have eaten locusts from time immeémorial. The Greek comic poet
Aristophanes tells us, in the * Acharnians,” that the Greeks sold
them in the markets. Moses allowed to the Jews fonr species,
which are mentioned in Leviticus. Saint John the Baptist, fol-
lowing the example of the prophet Amos, made them his food
in the desert, where he found nothing but locusts and a little
honey. The wholesomeness of this food was, however, disputed
among the anciente. Strabo relates that there existed on the borders
of the gulf of Arabia, a people called by him Aeridophagi, or
Locust-eating people ; but that they all came to a miserable end.
These people procured for themselves locusts by lighting great
fires, when the equinoetial winds brought these hosts. Blinded
and suffocated by the smoke, the locusts fell to the ground, and
were picked up greedily by them, and eaten, fresh or salted.
« These locust-eaters,” says Strabo, “are, it is true, active good
runners ; but their life never exceeds forty years! As they
ﬂPI”'““Eh this age, a horrible vermin issues from their bodies,
which eats them up, beginning from the belly, and so they die
o miserable death.” The same tale is to be met with in a descrip-
tion of Admiral Drake’s voyage round the world. This traveller
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speaks of the natives of Ethiopia, who live on locusts, as dying
eaten up by winged insects bred in their own bodies.

It is difficult to explain the origin of such fables. Travellers

who have visited Arabia agree in declaring that the locust is a
\Jnost wholesome article of food ; that it is even fattening. At any
rate, it is good food for cattle and poultry. The ancients employed
locusts in medicine. Dioscorides asserts that the thizhs of the
locust, reduced to powder, and mixed with the blood of the he-
goat, is a cure for leprosy ; and mixed with wine, is a specific
against the bite of the scorpion, &e.

It remains for us to deseribe some other species of grasshoppers
less destructive in their ravages than the Aerydium migratorium.

In the deserts of Egypt is to be met with the great Eremobia,
und in South America the Ommesa, which walks rather than
springs. * On the other hand, the Tetriz springs very well. A
remarkable feature about them is their thorax, which is prolonged
into a point, and covers the whole body. They are small insects
of gay and brilliant colours, and generally remain on the leaves of
low plants, and escape easily from the hand that tries to catch
them. The Tetriz swbulata, of o brownish colour, is common
during spring, in the environs of Paris, in the woods, and in
dry and arid fields. The Prewmore are very strange insects,
The males have a very prominent abdomen, which resembles a
bladder, filled with air; and their wings are very much developed.
The females have the abdomen of the ordinary shape ; their wings
are very short, or even quite rudimentary. The former produce
8 sharp stridulation, by rubbing their hind-legs against a row of

(small tubercules, which are to be seen on each side of the abdomen.
The sound is rendered still more penetrating by the vesiculous or
bladder-like abdomen, the skin of which is stretched ns tight as
i: drum. The Prewmora inhabit 4he South of Africa, as also dothe

1 4' ruzxales, a few varicties of which, however, are to be met with
*in Spain, Sicily, and the South of I rance,

We will pass in silence over a great nmmber of other less in-
teresting species of Orthoptern.  Those which we have described
suflice to justify us in what we said above, namely, that this order
contains insects of the strangest and most anomalous forms.
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Tue Order Hymenoptera comprises those insects which bave
four naked membranous wings, lying in repose horizontally upon
the body, u_nd intersected by a network of nerves. The name is
derived from two Greek words—iuqy, 1 membrane, and srepdr,

& wing. The mouth is composed of two horny mandibles, jaws,
and lips adapted for suction.

It is amongst the Hymenoptera that we meet with the most
industrious insects, some of which seem to possess real intelligence.
These little animals offer the most admirable examplestof socia-
bility. Born architects, they construet dwellings lll“‘-""cu'}““h'
f‘:‘“t‘ri"ﬁfl: which serve them, at the same time, as nurseries in
which to rear their progeny, and storehouses in which to lay by
their provisions. Nothing can equal the solicitude with which
they watch over their young lavvie, still incapable of motion.
They form republics, gm’(:rﬁud by immutable laws, and make
war against thelr enemies in order of battle. They have predilec-
tions or antipathies for those who court their societ
of the material advantages they derive from them.

The Bees, the Humble Bees, the Wasps, and the Ants, are the
best known types of thiz order of insects. Ameng the greater .
number of the Hymenoptera, the females are armed 'with a sting

or lancet, a wound from which causes great pain. All these
insects undergo complete metamarphoses,

v, 01l aocount

In the larve state
they are incapable of motion and of obtaining food ; but nature

has provided in different ways for their preservation. They ave often,
lodged and fed by the workers of the tribe, unfruitful females, .
which, with a self-denial very rare in nature, seem to have no other
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vocation than to sacrifice themselves to the welfare of the larvee. '
The workers construct the nest and bring in the provisions. This
is the case with some beos, wasps, and ants.

Bome deposit their eggs in the bodies of other insects, which die
immediately the lurvee which live in them have attained their full

- development. The larvee of the Chaleidie and of the Jekneuman fur-

nish examples of Hymenoptera which inhabit the interior of the body
of another insect. Other parasitical species carry on their depre-
dations in a different way. They content themselves with laying
their eggs in the nests of other species of the Order, which have the
advantage over them in being able to construct for themselves places
of refuge.= Their larvee live thus on their neighbours’ goods, nourish-
ing themselves on the provisions which were laid up for others. In
this way live the Cleptes, the Chrysides, &e. Lastly, others, such
as the Grall-insects, and the Tenthredinete, or Baw-flies,live in their
first state exposed on plants, and feed upon their leaves.

We shall only here deseribe the principal families of the Order
Hymenoptera, which contains a considerable number of species.
These families will be—1st. The Apiarie, containing the Honey
Bees; the Melipona, and the Humble Bees. 2nd. The Vespiarie, or
Wasps. 8wd. The Formiearie, or Ants. 4th. The Gallicole, or
Gall-insects. -

Bees.—DMan, from the very earliest age, before any civilisation
existed, knew the value of bees, and took advantage of the pro-
ducts of these industrious inseets. The Bible makes mention
of bees. Their Hebrew name is Deborak. The Greeks called
them by the name of Melissa, or Melitia.

Their wonderful architectural powers, their economical fore-
thought, the wonderful combination of theiy reasonings, whieh
denote a real intelligence, their admirable social

: organization,
have in all times fixed the attention of

naturalists; as they have
also that of poets and thinkers. Virgil has tel{,hl..l,‘lﬁd'them_
In the fourth book of his Georgies, the Latin poet has summed
up all that the ancients knew ahout bees. IMe paints with a good
deal of truth many traits in their history, points out their erCIIEs,
and sets forth with accuracy all the uni:a that should be taken of
them. In the words of the Mantuan poet, they are heavenly
gifts, dona eelestia, and their intelligence excited his admiration :—
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* His quibus signis atque hee exempla seenti,
Fiese apibus partem divinm mentis, of haustus
thereca dixere.” .

Let us hasten to say, however, that all- which the ancients,
naturalists or poets, Greek or Latin, relate on the subject of bees,
is a mixture of truth and error, and rests generally on mere

suppositions. Aristotle knew well the three sorts of insects which

are comprised under the title of bees, and some other principal
facts relating to their history; but these facts are not stated
accurately and precisely in his aceount of them, and they are, above
all, misinterpreted. The Greek philosopher understood insects in
general very badly. He made them spring from thes leaves of
trees, and brought forward a multitude of errors about them, which
the most simple observation would have sufficed to dissipate.
Pliny tells as that Aristomachus of Soles consecrated fifty-eight
years to the observation of the habits of the bee, and that Philiscus
of Thrace passed, for the same motive, all his life in the forests,
But this devotion to one object does not appear to have produced
much result, if one eompares the discoveries of our own age with
the errors which Pliny, Aristotle, and Columella have chronicled
respecting them. Pliny says that bees occupy the first rank among
insects, and that they were created for man, for whom their
work procures honey and wax. He adds that they form political
associations, that they have councils, chiefs, and even a code of
morality and prineiples.

One sees by this opinion of the Roman naturalist in what high
esteemn the ancients held bees. But they had the most singular
ideas on the reproduction of these little beings, and as no one
had ever seen their generation, they invented fable after fable
to explain their origin, Some pretended that bees sprang from an
ox recently killed, and buried in manure, Others added that they
only sprang into existence from the chest of a young ox killed
with violence. The most courageous bees came from the belly of
a lion in a state of putrefaction. Tt was from the head of this
same animal, in a state of corruption, that the kings (i e the
gueens) were formed. The careases of cows furnished the mild and
tractable bees; a calf could only furnish small apd wenk ones.
Other naturalists, or rather other dreamers, made {hese insects
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spring from the calices of sweet-scented flowers. Combined and

separated in ‘a certain manner, the flowers engendered bees. They

said, further, that the bees sought on the blossoms of the olive trees

. iynd of the reed a seed which they rendered fit for the formation
1~uf their larve.
"+ All these faubles, which sprang from the imagination of the
aneients, were developed by a writer of the Henaisafhee, a certain
Alexander de Montfort, author of a work entitled * Printemps de
I'Abeille.” If we were to believe him, the king of the bees is
formed of the juice which the workers extract from plants. These
latter are ereated from honey ; and the tyrants, i e. the females,
which do nat manage to become ED‘FEI’Eig]‘.IS of a hive, are formed
only of gum. It will be seen that he had profited only too well
by what he had read in Greek and Roman authors.

,  The bee was very much thought of in ancient Egypt, and is

% often represented on their monuments, above the seulptured orna-
ments which contain proper names, with two gemivircles and a
sort of sheaf or fasciculus. Champollion Figeac thinks that this
group, taken together, represents a title added to a proper
name. According to Hor-Apollon, another commentator on
Egyptian hieroglyphics, the bee in the country of the Pharaohs
was the emblem of a people sweetly submissive to the orders of
its king. Nothing can be better than this comparison. It was’
for this reason, no doubt, that Napoleon 1. sprinkled the sym-
holical bees over the imperial mantle which bears the ayms of his
dymnasty. :

All the fables, all the hypotheses, spread about and cherished
by the ancients respecting these industrious little inseets, were
dissipated in a moment when, by the invention of glass bechives,
first made in the beginning of the last century by Maraldi, a
mathematician of Nice, we were enabled to 1;‘-1_15';-11'1;{: their opera-

® tions and habits. It is from this period only that our exact

knowledge of the really wonderful life of these insects dates.
Before Maraldi, the Dutch naturalist, Swammerdam, had written
an excellent History of Bees. He died before he had Publighad
his work, and when, a long while after his death, it was at length
printed, other investigators had already pushed on their observa-
tions further than he had. Thanks to the invention of Maraldi,
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Béaumur, John Hunter, Schirach, and Franeizs Huber, had
unveiled, by their admirable researches, the wonderful habits of

these insects. The discoveries of Francis Huber seem to be almost
miraculous, when we remember that this ehserver was blind from, 5
the age of seventeen. if/ <

Deprived of sight, Francis Huber did not the less wish to conse’
crate his lifé® to the observation and the study of nature. He
cansed the best works of his duy on natural history and physics to
be read to him, his usual reader being his servant, named Francis
Burnens, a native of the Pays de Vaud. The honest Burnens took
a singular interest in all he read, and showed by his judicious
reflections the true talent of an observer, and Huberresolved to
cultivate this talent. Very soon he could place implicit reliance
in his companion, and see with another’s eyes as if they 'were his i
OWIl.

The two naturalists (we do not hesitate to give this title to the
poor peasant of the canton of Vaud, who so well seconded his/
master in his long hours of study) conceived a host of original
experiments, which led them to discover truths which no one up
to that time had dreamt of. The results of their researches were
published, in 1789, in a volume which produced a profound sensa-
tion among naturalists*. Burnens was at a later period ealled

“back to the bosom of his family, and invested by his fellow-citizens

with important functions. Francis Huber then continned his
observations threugh the eyes of the excellent wife he had married.
A second volume yas thus composed by him twenty years after
the appearance of the first. This volume was published by his
son, Pierre Huber, to whom we are indebted for the admirable :
rescarches concerning ants, of which we shall have to speak ,
further on. ’

We will now speak of thte habits of bees. The labours of
Réaumur, of Schirach, and of Huber, have perfectly revealed them pe
to us, and have initiated us completely into the habits of these |
precious insects, which are for us, to a certain extent, domestie
animals. ‘We will begin by describing the Common Bee (Apis
mellifica).

# « Nouvellea Observations sur les Abeilles,” par Franceis Huber, Paris et
Geniive, in B¢, 2% edition. 1514,

'
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During the greater part of the year the population of our hives
is composed exclusively of two sorts of individuals—the female, or
mother bee, called also the queen bee; and the working bees, or
|y Neuters, which are, properly speq.ng, females incompletely deve-
lﬂped A third kind of individuals, the males, called also drones,
L'74»1"'3 generally not met with except from May to July.
¢ The working bees are the people, the crowd, the serslem pecis,
the living force, the bee community. They are
recognised by, their small size, reddish brown
colour, and, above all, by the palettes and brushes
with which the hind-legs are furnished.

The three pairs of legs which are inserted in it8 5, sof _sworking e
thorax are its tools. The two hind-legs are i o i
longer than the four front legs, and present on the exterior a
triangular depression, resembling a paleffe, which is Surrounded
ﬁ., by stiff hairs, forming, as it were, the borders of a sort of basket,

‘in which the insect deposits the pollen of flowers. The broadest

part of the leg articulates with the tarsus, which is of a square

form, smooth on the exterior, and having hairs on its interior

Fig. 210.—Leg of  Bee (mognified.,) Fig. 511.—Trunk of a Bes (magnifiedy.

surface, which has caunsed it to be named the brush. The joint
is used for gathering the pollen: it folds back on the leg
(Iig. 310), and forms with it a sort of small pair of pineers; and,
fmull‘., the leg is terminated by five smaller articulations, the last
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“of which is armed with hooks. The other tools of the working bee
consist of a pair of movable mandibles, which close the mouth on
its two sides, and of a trunk or proboscis (Fig. 311), which may
be considered as a sort of tongue. .

With 1ts mandibles the working bee seizes any hard auhstuﬁaq. L)
The trunk serves it to colleet the juice lying on the surface of

the petals, or at the bottom of the corolla of the flower. When
a bee has settled on a full-blown flower, it is seen immediately
to make for the interior of the corolla, put out its trunk, and
apply it to the petals; it lengthens it, shortens it, and twists and
bends it in all directions. When the hairy surface of this
organ is covered with vegetable juice,-the bee returns it to its
mouth, and deposits its booty in a conduit, whence the juice
passes into its first stomach. 'This trunk is then, in all re-
gpects, a thngue, with which the bee sucks, licks, and pumps up
the honey of flowers. But it also gathers the pollen. When

it enters a flower the bee covers. itself with pollen from head to.

foof, and then passing its brushes earefully over its whole body,
removes the dust which adheres to it in every part, and piles 1t
up on the triangular palettes of its hind-legs, in such a manner as
to form balls of greater or less size. If the flower is not quite full
blown, the bee makes use of its mandibles to open the anthers,
“in which case the front pair of legs transmit the booty to the
second pair, which store them in the baskets of the third.
When it has gathered as much as it can carry, the bee returns
to the hive, its legs laden with pollen.

Fig- 312.— TITHIIF._HF T Fig. 918 —Femmlo, ar Jupen
Ll efeng it (A s meltifiea)

This complete set of tools which we have just deseribed is only

to be met with among the wfu-king bees. The males or drones
(Fig. 312), larger and more hairy than the working bees, emitting
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a sonorous and buzzing sound, have no palettes on their legs, the
hairs of their brushes are not appropriated to the work of gather-
ing, their mandibles are shorter, and they have no acufeis, or
sting, which is the working bee’s weapon.

The female, or queen (Fig. 313), is smaller than the male, and
has a longer body than the working bees, and the wings, shorter
‘in proportion, cover only the half of its body, whereas with the
other bees they cover it entirely. The only part she has to
play is that of laying eggs, and so she has no palettes and
brushes. The sovereign is, as suits her supreme rank, exempted
from all work. She i always escorted by a certain number of
working bees, who brush her, lick her, present honey to her with
their frunks, fave her {-.\.'er}' kind of fatigue, and compose a train
worthy of her feminine majesty. One very remarkable fact is
that only one queen lives in each hive. Perfect soveneign of this
tiny state, she rules over a people of some thousands of workers.
It is not rare to find twenty thousand working bees in a hive,
and all submissively obey their sovereign. The number of males
is searcely one-tenth part of that of the working bees ; and they
only live about three months. The workers represent the active
life of the community. .

“The exterior of a hive,” says M. Victor Rendre, “ gives the
best idea of this people, essentially laborious. From sun-rise to
sunset, all is movement, diligence, bustle; it is an incessant series
of goings and comings, of various operations which begin, con-
tinue, and end, to be recommenced. Hundreds of bees arrive
from the fields, laden with materials and provisions; others eross
them and go in their turn into the country. IHere, cautious
sentinels scrutinise every fresh arrival; there, purveyors, in a
hurry to be back at work again, stop at the entrance to the hive,
where other bees unload them of their burdens: elsewhere it is a
working bee which engages in a hand-to-hand encounter with srash
Hﬁ‘-;m ger ; f'urth‘r-r on the surveyors of the hive clear it of every-
thing which might interfere with the traffic or be prejudicial fo
health ; at another point the workers are occupied in drawing out
ﬂm‘ dead body of one of thejr companions ; all the outlets are
besieged by a erowd of hees coming in and going out, the doors
hardly suffice for this hurrying busy multitude. All appears
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disorder and confusion at the approaches to the hive, but this
tumult iz only so in appearance; an admirable order presides over
this emulation in their work, which is the distinctive feature in
hees.* A very simple caleulation may serye to give us an idea of
this prodigious activity. The opening of a well-stocked hive g’L‘Fea.
passage to one hundred bees a minute, which malkes, from five
o'clock in the morning till seven o’clock in the evening, Elg‘ht}r’
thousand re-entrances, or four exeursions for each bee, supposing
there is a population of twenty thousand workers.

Let us now follow their ocenpations from the moment in which
they establish themselves in a hive. The workers begin by
stopping up all the openings except one door, which is,always to
remain open. A certain number set out to look for a resinous and
sweet-scented substance known under the name of propolis, which
is destinedsto cover the inner surface of the hive, as its name
shows, which is derived from a Greek word Eigllif}'ing out-skirts

or suburb.  Huber asserts that it is gathered from the buds’

of plants, This substance has not yet been employed in the arts,
although it possesses the same qualities as wax, as M. de Fraridre
remarks in his work on Bees and Bee-keeping.+ The propolis 18
employed in Ttaly for making blisters. This gum is viscous and
very adherent. The bee works it up into balls, and earries if
in this form, to the hive, where other labourers tuke possession
of it. They seize the pellet with their mandibles, and apply
it to eracks which they have to make air-tight. They use

_ the propolis for another purpose still, which deserves to be men-
tioned.

It happens sometimes that an enemy penetrates into their
hive, and that the bees are not strong enmough to ecast this in-
truder ont of their d_wn}[i].g_ What do they do? As soon as
they have discovered the invasion of their domicile, they sef
upon the impudent intruder, and sting him to death. But
how can they drag out the dead body, which is often very heavy ¥
Such, for instance, as a slug. On the other hand, it would be
dangerous to abandon its carcass in the midst of the hive.
A Roman Emperor said that the dead bodies of our enemies

¢ L'Intelligence des Biloe. Tn 18ms, Paris, 1864,
# Sur Ios Abeilles et PApienliure, Tn 18mo, 26 edition,  Paris.

#
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always smelt good. Thisis not the opinion of the bees. They
know that if they abandoned the carcass in the hive it would infect
the place, to the great danger of their health. They therefore

mbalm it. They enease it in propolis, which preserves it from

F ~}_1'111:1"12~f'ul:ﬁu:nn. Tt iz said that the art of embalming was practised
for the first time by the ancient Egyptians. It is an error ; the
‘st inventors of this art were bees.

If, instead of a slng, it is a snail whose evil genius has conducted
it into the interior of a bechive, the proceeding is more simple.
The moment he has received one sting, the snail retires under the
protecting roof of his movable house. The bees thereupon at once
wall him in, by closing the opening to his shell with this material.
The shell is then cemented to the floor of the hive, and the house
of the poor molluse, become its tomb, remains thus in the midst of
the hive gs a sort of decorative tumulus. When the sides of the

ihi‘rn are well elosed, the bees lay the foundations of their nest.

© It was not formerly so easy to observe the details of the work
done by the bees as it is at the present day ; for these insects,
~onee in their hives, have o great aversion to the light. If they are
put into a glazed hive, their first care is to shut up all the windows,
either by plastering them over with propolis, or by forming, by
means of the well-marshalled battalion of working bees, a sort of
living curtain. In order to be able fo take them unawares, and
study them at hid own convenience, Huber constructed a hive with
leaves, which opened like a book. Tig. 314, which represents the
hive with leaves, which is sometimes used, gives an idea of the
plan adopted by Huber in order to enable him at will to open the
hive and surprise its inmates. Huber had also recourse in eer-
tain eases to a glass cage placed in the interior of the hive, and
which he could easily move to the Light.

Thanks to his ingenuity, Huber was able to follow the working

< ih-ues in all the wfnntl? phases r:f' :thuu' labours. When they begin
0 gonstroet their ]11:.& they divide the work among themselves.
A first detachment is employed to gather the wax, which is the
building stone of our little architects. Tt was thought for along
time that wax was solely the pollen of flowers, elaborated in the
stomach of the bees, and then (1[5{[{0]'@(3(1 by the mouth: It was
reserved for a peasant of Lusac to be the first to discover the
-
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true nature of this secretion. This observer, who did not helong

to any school, or at most belonged to Nature's school, found the
flakes of wax sticking between the lower arches of the rings of

k -

Fig, 31 4.—Beehive in leaves,

the abdomen or belly of the working bee. The wax, then, is pro-
duced by the insect by exudation, and is not simply the pollen

y

ww

vign 15, —Thee seen throngh & magmifying piass it the ngent i} (% appear Dotween
i e segmunts of the ;I:M“:::_Im o plates of wos a7y

gathered from flowers.  Huber himself states that bees exclusively
nourished on pollen do 1ot secrete wax, and that, on the con-
trary, they do furnish it when they eat sapcharine matter. 1Lt
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is easy to perceive the little plates of wax by slightly raising the

™

last rings of the bee's abdomen. Fig. 315 represents a bee very

heavily laden with this matter.
The working bees syspend themselves from the roof of the

Fig. M&—Clusters of Boea,

hive in such a manner as to form, with the wax which they
secrete, festooms. The first clings to the roof with hiz frent
legs, the second hooks himself on to the hind-legs of the first,
and so on, as is shown in Fig. 816. ° They in this manner form
thaing, fixed by the two ends to the roof, which serve a= &
lll"irlgc or ladder to the bees which join this assembly.

The vesult of all this is at last a cluster or swarm of bees
which hnn{.,rs down to the bottom of the hive. In this attitude
they remain at first motionless, waiting till the honey in their
stomachs is changed into wax. When the wax is sufficiently
elaborated in its organsfone of them detaches itself from the group

Y a
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of which it forms a part. It takes between its legs one of the
flakes of wax adhering to the rings of its abdomen, kneads it
with its mandibles, moistens it with its saliva, and gives it the

appearance of a soft filament, which it sticks on to a projecting, -'_' i

point of the roof. To this first layer it adds others, till it hn.aa.'j‘J
exhausted all its wax. Then it leaves its post, and returns to the’
fields ; another worker, another mason, as they are sometimes called,
succeeds if, and continues the laying of the foundations. Presently
shapeless blocks of wax hang down from the roof. It is in these
blocks that other workers, with their mandibles, hollow out, and
form the first cells. While the workers continue to prolong the
foundation-wall, and whilst the first cells are being shaped, new
ones are ronghly eketeched out or rough hewn, and the work
advances with a marvellous rapidity. :

Each edl forms a small hexugnu;ﬂ cup, closed on one side 01]]}-‘

by a pyramidal base, produced by the meeting together of four [

rhombs. The honeycombs are the result of two layers of cells’
placed back to back, arranged in such a way that the bases of the
one become the bases of the other, the base of each little cell
being formed by the union of the bases of three opposite cells.
The bees begin by forming the base of the eell; they then add
the six sides, or walls, which are to complete the hexagomal cup.
At the same time, others set to work on the opposite side of the
comb, and construet little cells back to back with the cells of the
front surface. T].IE‘_F do not finish them off at once. The walls
are at first very thick: new workers, who succeed those who
merely mark out the work, being occupied in planing down the
rough-hewn cells, and in reducing the walls to the desired thick-
ness. This work is accomplished with an ineredible celerity, for
the bees can build as many as four thousand cells in twenty-four
hours. There is a very good.-reason for the hexagonal form bEing ]
adopted by the bees in constructing their cells, as it involves g

question of economy, which these insects have solved in their most ™

admirable manner, y
“When one has well examined,” suys Réaumur,® “the true
shape of each cell, when one has studied their arrangement,

& o Mamoires pour servir 4 1 Histoire dos Inﬂm’u vol. v, pi 876,

r'



HYMENOPTERA. bt

- geometry seems to have guided the design for the whole work,
and to have presided over its execution. One finds that all the
advantages which could have been desired are here combined.
The bees seem to have: had to solve a problem containing condi-

* X tions which would have made the solution appear to be difficult

‘o many geomefricians, This problem may be thus enunciated :
given a quantity of matter, say of wax, it is required to form cells,
which shall be equal and similar to each other, of a determined
capacity, but as large as possible in proportion to the quantity of
matter which is employed, and the cells to be so placed that they
may occupy the least possible space in the hive. To satisfy this
last condition, the cells should touch each other in such a manner
that there may remain no angular space between them, no gap to
fill up. “The bees have satisfied these conditions, and at the same
time they have satisfied the first conditions of the problem in

& making eells which are tubes having six equal sides, or in other
words, hexagonal tubes. . . . . We see still further that the hest
thing the bees could do to economise their gpace and materials,
was to compose their honeycombs of two rows of cells turned in
opposite directions.*

This arrangement, it will be seen, enables them to economise the
half of the wax intended for making the bases of the cells. They
economise it still more by making the bases and the sides of the*
tubes extremely thin ; the borders only of the comb being fortified
by an excess of wax. These two-sided combs descend from the
roof of the hive in parallel series, their thickness being about half
an inch. They are fixed to the tap by a sort of wax foot, and
fastened to th:? sides by numerous bands. The bees pass between
the rows, besides excavating cireular openings, which serve as
doors of communication. The form and the general
of these buildings are otherwise Very varied

g\ stances. The bees always accommodate the
of the hive.

In all these aperations they exhibit great judgment. It is
impossible, when one has once seen them at work, to look on them
as mere organized machines, whose instinet is their spring of
aotion ; we are forced to concede 1o them intelligence.

The cells are of thrée dimensions : the small ones intended for

arrangement
» decording to cireum-
mselves to the nature
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the larvie of the workers, the middling-sized ones for the larve of ¢
the males, and the large ones for the larvme of the queens.

Fig. 317.—Cells constracted by Bees,

These last, that is, tho royal cells, are generally only about
twenty in number, in a hive containing twenty thousand bees.
Construeted of a mixture of wax and of Pl'ﬂ'pﬂliﬂx rgsr_t]uh].iﬂg a

g

B\
)

Fig. 318.—The celin of o Beehive, A, largs colla intendled for the larvm of the gwess B iniddling-
nfzed erlla Intemded for the luve of the males. O, sthall cells intended Tor the nsva af workers.

rounded thimble, they form tubes of half an inch long, turned

towards the exterior, and placed always vertically, in such a
manner as to appear detached from the comb,



I ; HYMENGPTERA. g2

The weight of o royal cell is equivalent to that of a hundred
other cells. The bees spare nothing to make it comfortable and
spacious.  “ It is quite a Louvre,” says Réaumur.

" But independently of their use as cradles, these vells serve as
’ 3 \ store-houses for honey.

A few of these are used in turn for both these purposes, but
# great number are reserved exclusively for stores of honey and
r - pollen. This is brought, as we have already =aid, in the form of
' pellets,” in the baskets which the hind-legs form. The working

!

Fig. B0 —Interior of & hive.

bee, when it has gathered it, pushes it into the cell, pressing it in

with its hind-legs.  Another then arrives, and kneads up thz mass

to make it adhesive. The bee brings the ].mncy in its first

% stomach, and disgorges it into one of the

' kept. However, it is not always

n that the worker is relieved of it,
deliver it on the way.

cells where it is to be
by carrying its honey into a cell
often finding an opportunity to_

: L
“ When it meets,” suys Réaumur,* “any of its companions

who want foed, and who have not had time to go and get any, it

® <Al bmoires Pour servip & 1 Histoire dE'P,l“E&LQ"” vol. ¥, P 448,
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stops, erects and stretches out its trunk, so that the opening by -
which the honey may be taken out is a little way beyond the man-
dibles. It pushes the honey towards this opening, The other
bees, who know well enough that it is frem there they must i::t]-.m;«L _
it, introduce the end of their trunks and suck it up. The bee ¥
which has not been stopped on its road, often goes to the plamaa_,/
where other bees are working, that is, to those places wherg
other bees are occupied, either in constructing new cells, or in
polishing or bordering the cells already built; it offers them
honey, as if' to prevent them from being under the necessity of
leaving their work to go and get it themselves,”

The honey which fills the store cells is intended for,daily con-
sumption, and also intended as a reserve for the period when the
flowers furnish no more. The empty cells are left open, the
workers nfaking use of them when they want them, purticularl}'
during rainy days, which keep them at home. But the cells |
which contain the honey put by in reserve are closed. * They
are,” says Réaumur, “like so many little pots of jam or jelly,
each one of which has its covering, and a very solid covering it
is too.” This covering, composed of wax, hermetically seals the
pots containing this reserve of honey. The object of this is to
keep the honey in a certain state of liquidity, by preventing the
evaporation of the water it contains. It is a remarkable fact that
it does not run out of those cells which are open, although their
position is almost always horizontal. This is because there are
always in the sides of these narrow tubes points enough to keep it
in, and that besides this the last layer of honey isalways of greater
consistenicy than the liquid in the interior, and upon which it
forms & sort of erust,

When the harvest has heen abundant, many combs of closed cells
may be found in each hive, perfect storehouses of abundanee, fur-
nished for the wants of the bad season. When the constructipy
of the cells goes on well,—often on the day after the hees have
installed themselves in their hive,—the queen goes out to meet ¢
*the males. At the hour when these are accustomed to disport
themselves in the sun, that is to say, from noon ti]] five
she leaves the hive, whirlsabout for a few see
into the nir. At the end of half an hour she

o'elock,
onds, and diﬁnppears
returns, pregnant.
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When the female returns to the hive, she is ¢he object of every
attention, the workers pressing round her, and forming quite a
train, Many approach her, and lick the surface of her body ;
others brush her, caress her, and present her their trunks full of
honey. Forty-eight hours after her return to the hive, the mother
bee generally begins laying.* Running over the honeyeomb, she
deposits an egg in each empty cell, and fixes it to the bottom by
means of a glutinous secretion, in such a way that the ez is
suspended in the interior of the cell. They have the appearance
of little oblong bodies, of a bluish white. If the queen, in a
hurry to lay, lets more than one egg fall into the same cell, the
workers who accompany her hasten to carry out *nd destroy
those that are in excess. This is often the case when the combs
have not enough cells to contain all the eggs laid. We have
eaid that the queen only lays worker eggs at this times the others
are laid later. She continues to lay until the cold weather
approaches, when she ceases to do so, and does not reassume
her oceupation until the return of spring.  This laying is very
abundant. The queen produces at least two hundred eggs a-day ;
go that in the space of two months she lays more than twelve
thousand. Towards the eleventh month of her existence in the
perfect state, the queen begins laying the eges which will produce
males, their number varving from fifteen hundred to three thou,
gand ; the deposition of these eggs oceupies about a month.

Towards the twentieth day, the workers lay the foundations of
gome royal cells. When these cells have attained a certain
length, the queen deposits an egg in each, allowing, however, one
or two days to intervene between the laying of these privileged
eggs, so that the young queens to whom they are to give birth
should not be hatehed all at the same time, which would cause

+ difficulties and even wars concernirg the right of their succession

to the throne. This complication, human governments have not
been always able to avoid, as history shows : bub the heesihate
found out a way of doing so.

The distribution of the eggs in the cells is mot loft to chunee.
Tach egg, according to the sex to which it belongs, is deposited
in the cell which awaits it. The egas of the females do not,

[ * Mot 1|Th1|.ri|g]_|13-, the period is often longer.—En.
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however, differ in any way from those of the workers. The differ- 4
ence in their development depends entirely on the space and food J
allowed them. 3

We "“P]‘Ef"‘-mt (Iig. 320) a portion of a comb containing the>
eggs placed in the cells, as also the royal cells. The regular i 4

L order of laying is such as/
: we have just described, but
the result iz quite different
when the impregnation of
the queen has been re- 5
tarded by an accidental
8 captivity of two or three
ll weeks, The longer this
| delay, the greater will be
the number of male eggs.
If the queen is'shut up for g
more than twenty days after
her birth, she can then lay .
nothing but male eggs
during the remainder of her
existence. It seems, also,
_ that this delay troubles her
‘riﬁf?&&;’?ﬂﬁ;“;}’d,‘i“,.j:.l‘};"t:um"bﬂ"ﬁ{f pecusing intellect; for she then often
makes blunders as to the
cells. She lays the eges of the males or drones in the cradles
prepnml. for the queens, and thus brings confusion into the future
community.

The eggs, once laid, are left to the care of the working bees,
which Rénu.nmr calléd the nurses, in opposition to the wax-
workers, which are employed in works of construction. Accordin o
to an;? bee-keepers, and especially M. Hamet,* this division of *
duties is not positive. The young workers are the wax-workers; \
the old ones, collectors of hune:r, and nurses. However, when ﬂltj‘- J :
honey-harvest is at its height, all the workers collect the spoil. :
Every individual is pressed into the service at the harvest-time,

s with men. :

The eggs are not long in being hatched. From the moment
* *Cours d'Apicullure,” in 8%, Paris, 1864
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when the larva comes out of the egg till that of its metamorphosis
into a pupa, the queen keeps in her cell, rolled up, motionless as
an Indian idol in its sacred temple. The working bees visit her
from time to time, to see that she wants for nothing, and to renew
her provisions. They also carefully inspect the different cells,

nurslings. The pap which they give them as food
is whitish, and resembles paste made of flour. It §§
is apparently a preparation of pollen, prepared in g, no1.—rarea of
the body of the insect. As the larvee increase in :]’;'.‘,}f’“ (eifizat:
size, their food is made to acquire a more decided taste of honey,
and to berome even slightly acid. It seems, then, that the bees
know how to graduate the food of their larvee in such a manuer
as to bring it nearer by degrees to honey.

In the space of five days, the larve are developed’ they have
absorbed all their pap, and have no need from that time of any
nourishment, for they are about now to change into pupse. Now
the nurses pay them a last attention. They wall them up in their
cells, closing the openings with o waxen covering. The larve
then get close to the wax covering. In thirty-six hours tlley have
spun for themselves a silky cocoon, in which they undergo their
transformation into pupme.  The moult, which precedes their meta-
morphosis, coustitutes a crisis, as with the caterpillars of Lepix
doptera.

The perfect insect is hatched seven or eight days after its trans-
formation into a pupa, the organs being developed little by little,
and the young bee is then ready to appear in the broad d.-lvlight.
It. breaks through thst 't-h]?l transparent covering in n‘hit:h it is
still uwutht-:d; th‘en, with its mandibles, it pierces the operculum
or door of its E‘:s.n'u, and ‘upens a way tor itself by which it can
issue forth. With the assistance of its front legs, it clings to the
Tsok th.ﬂ cell, and draws itself forward, till it has set free the
whole of its body. The other bees lavish upon this newly-arrived
little stranger all possible attention to make its entrance into the
world @ﬂﬁF_ﬂnd agreeable ; assisting and supporting it till it has
become quite sirong. It very soon becomes strong. If it isa
working bee, it is not long in getting to work and in mixing with
its companions in labour,
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This is the way in which the hatﬂhing of ordinary bees takes
place, workers and males; the first, twenty.days after they are
laid ; the second, twenty-four days after. The rearing and hirth
of the young queens is F!lightlgr' different. . In pmpuriion as t_hﬁ
larvee increase in size, do the workers enlarge the cells which &
contain them ; and then again gradually diminish their size as,’
the moment of their last metamorphosis approaches. A special
and peculiar food is given to the larvee of the querns; it is quite
different from that which is given to the larve of the working
bees, ]JEillg a heavier and sweeter substance, This speuial food
seems to exercise such an energetic influence on the development
of the ovaries, that simple workers which have aceidentally re-
ceived any of it, during their larval state, become pregnant and
lay a few eggs.  DBut this anomalous development remains imper-
feet, because the prolific food was only administered in.a small
quantity. Besides which, the size of the cells is of great impor-
tance to the development of the larvee imprisoned in them ; and -
g0 the larvee of working bees having lived in the small cells, can
never attain the proportions of the queen, nor acquire her fecundity.
But all this is C-].'ltlugf_‘d if these larvm are moved into the largc
cells and fed on this royal pabulum; they then become veritable
queens. If, with us, the coat does not make the man nor the
“rock the monk, it is certain that with bees the cradle helps mite-
rially to make the queen,

When the queen through some accident or other has perished,
the plebeian puplﬂnl.tiun of the hive very quickly perceive the mis-
fortune, and without losing time in useless regrets, apply them-
selves to repair their loss, They choose the larva of a working
bee, less than three days old, on which they bestow the treatment |
suited to change it into a female, The workers enlarge the cell
of this grub by demolishing the surrounding cells, and administer
to it a strong dose of royal food to effect its transformation. This
marvellous metamorphosis is accomplished like those which one fi
reads of in fairy tales, where so many poor beggars are changed,
by a wave of the hand, into beautiful princesses, covered with wold.
it.;'l'l'l Fl.';,lciu]_]s stones. f}nl}' here the fdl]‘}' tale iz a true Sh}r}v - the
poet’s dream a real phenomenon. According to Francis Huber,
ihe larva intended fo produce a female has to change its posi-

p
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- tion. The workers add then to its domicile a sort of vertical tube,
into which they push, and turn round the young grub, which is
the hope of the community. For twelve days a bee, a sort of body-
~guard, has special charge of the person of our infant. It offers
it :‘fuuﬂ, and pays it many other delicate little attentions. When
the moment for the metamorphosizs has come, the orifice of the
ube is closed, and the bees await the hatching of the new gqueen.
Thus the loss of the queen is speedily replaced. The larvee of the
queens, when they are shut up in their cells, have the head down-
wards, whilst the larvie of the males have the head upwards. Their
hatehing takes place thirteen days after the laying of the eggs.

As soone as they have q_uitted their cradles, the young queens
are ready to take flight. The others, workers and males, are
less stromgly organized. Before they are able to take a part in
the sports and labours of the old ones, they requir® a rest of

k-‘wanty—f'our hours, during which the nurses lick them, brush
them, and offer them honey. But the young workers require to
undergo no apprenticeship before they do the work which devolves
upon them. They go straight to their work, and suppress all
apprenticeship. Nature is their guide and counsellor.

‘When the hatching has bogun, each day adds some hundreds of
young bees to the population of the hjve, which is not long in
becoming too small for the number of its inhabitants. It is thems
that those curious emigrations of this W'inged people take place
which are called swarms. The queen leaves the hive, with a part
of her subjects, and founds a new colony elsewhere. In the
climate of France the bees generally swarm “in the months of
May and June. In the south, very thickly populated hives may
furnish as many as four swarms in a season; but in the north,
rarely more than one or two. DBut in some years swarmine does
not take place at all, for the want of a sufficient ]JDPul:lf.ionﬂ. In
such cases, the workers do not construct royal cells at the period
when the eggs of the males are laid, and the swarmine is put
off till the following spring. Tt occasionally happens ﬂllt? a hive,
although full of bees, cannot make up its mind to send out a
swarm, and also that the hives thinly populated send out abundant

. swarms. There are, then, other causes than the excess of popula-
~ tion which exercise an influence on this annual erisis in the life
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of bees. The first swarm is always led by the old queen ; if' other
swarms succeed, it is the young females lately hatched who lead
the way.

There are many signs which announce that a swarm is going to
take place. The appearance of the males, or drones, is one of the
first signs. Amother sign, but far from being infallible, is the
excess of the population in the common home. The bees seem
then to find themselves so ill at ease in their over-erowded hive,
that part of them go out and keep outside, either on the stand
upon which the hive is placed, or upon the hive itself. Crowds of
bees may be seen heaped up on each other outside, only waiting
for the signal of departure. But the least equivocal of all the
signs, that which points out the event for the very day, says
Réaumur, is when the bees of a hive do not go into the country
in as great*a number as usual, although the weather may be
favourable and seem to invite them to do so.  “There is no sign,”
says Réaumar, * which points out so surely that a swarm is pre-
paring to take flight, as when in the morning, at those hours
when the sun shines, and when the weather is favourable for
work, the bees go out in a small number from a hive from which
they went out in great quantities on the preceding days, and
bring back only a little rough wax, The fact of their acting in
this manner seems to force us to concede to bees more intelligence
and foresight than many people are inclined to allow that they
11'3153353; at any rate, it 1s exceedingly puzzling to those who
wish to explain all their actions by saying that they are purely
mechanical.  Does it not seem proved that from the morn-
ing all the inhabitants of a hive have been informed of the
project which will be exeeuted not before noon, or, perhaps, not
for some hours afterit® , , , | There is a well-known story of
an old grenadier who, being comfortably asleep while his comrades
were pitching their tents, answered to his general, M. de Turenne,
when questioned on the subject, ©#hat he knew very well that
the army would not remain {ong in the camp they were piteking.’

(1 _.._’l..[i_ our E}EE‘S, or f:IEHI'].}' II.]_L Eh(:(*rued to ]'II].\"E fﬂl'{'t‘f.‘(‘]] fhc move .

that their queen was about to make, as that old soldier had fore-
seen the general’s order to his army,’*

* « Mémoires pour srvir i I'ilistoire des Insectes,” toma v., p. 611,

> &
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In a hive which is going to * cast,’”” as it is called in,technical
phraseology, there is often heard in the evening, and even during
the night, a peculiar humming. All seems to be in agitation.
Sometimes, to hear the noise, it will be necessary to bring your ear

1y close to the hive ; you then will hear nothing but clear and sharp

™

11.

. sounds, which seem to be produced by the flapping of the wings of
one single bee.  * Those who know better than I do the language
of bees,” says Réaumur, “have told marvels of these sounds.
They pretend that it is the new queen that makes this noise,
that she is perhaps haranguing the troops she wishes to go with
her, or that with a kind of trumpet she animates them to under-
take the great adventure. Charles Butler, the author of * Female
Monarchy,” attributes to this noise quite another signification. He
says that it scems as if the bee which aspires to become queen
supplicates the queen-mother by lamentations and groans to grant
it permission to lead a colony out from the hive; that the queen
does not yield sometimes to these touching prayers for two days ;
that when she does acquiesce, she answers the supplinnt in a fuller
and stronger voice ; and that when you have heard the mother-bee
grant this permission, you may hope next day to have a swarm. . .
Butler has determined all the modulations of the chant of
the supplinnt bee, the different keys to which they are set, as also
those of the chants of the queen-mother. He pretends that it
is not allowed to those who wish to raise themselves to a superior
rank to imitate the chants of the sovereigh ; woe betide the young
female if she should dare to do so0, it would only be in a spirit
of revolt; and she would be imnfediately punished by the loss
of her head. The old-established queen does more than that: at
the same moment she condemns to death those bees which had
been seduced.”* The true cause of this unusual noise is the
agitation of the wings of a great number of the bees in the
middle of the hive.

It has been remarked that when about to swarm, the hees seem
as if mad. They lose their senses, the queen setting them the
qumlﬂl’" Franeis Huber has made the most curious remarks
on this subject. Here is, according to this immortal observer,
what goes on in the hive when an emigration is about fo take

* W hémpires pour sorvie i 1 Histoirs des Insectes,” tome ¥y PP G168, 617.
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place. The queen being angry at the noise which the young
females ready to be hatched are making in their cells, runs
about the hive, examines the cells, and endeavours to destroy
those which contain the females; but she meets with a very,

firm resistance from the workers, who take upon themselves to W °

protect them. Bhe endeavours here and there to lay an egg,
but genm'uu:.-' retires without ]'lz‘l'viug done s0. She runs, Sti}pﬂ‘
ghort, sets off again, walks over the hodies of the workers she
meets ; sometimes, when she stops, the bees mnear her stop
also, as if to look at her. They advance briskly towards her,
strike her with their heads, and mount on her back. She
then dashes off, carrying with her some of the workers. Not
one of them offers her honey; she takes it herself from the open
cells, which are for the use of the whole hive. They no longer
draw up 1t line on each side of her as she moves along, her
guard of honour no longer surrounds her ; she seems fallen from
her high rank.

However, the first bees which were disturbed by her now follow,
running like herself, and spread alarm in their turn among
the rest of the population. The road which the queen has tra-

versed is fo be recognised by the excitement which she has pansed |

on her passage, and which cannot now be calmed. Very soon
the has visited every corner of the hive, so that the fever has
become general. She now no longer lays her eggs in the cells,
but lets them fall anywhere at random, She seems to have lost
her wits.

The nurses in their turn are nttacked with the contagion. They
pay no attention now to their charges. Those which return from
the comntry have no sooner entered the hive than they take part in
these tumultuous movements, and give themselves up to the general
excitement. Not even thinking of depositing the pellets of
pollen which they carry on their legs, they run about apparently
without aim. The delivium takes possession of the whole 1'E1:1l].:1f{‘.
The end of all this is a general sortie. The whole hive, with the
queen at its head, precipitates itself towards the door, and issnes
forth to create @ Bwarm, Once in the fresh air, they become
quiet. Their madness subsides, and they fix themselves to a branch
of a tree, and having been captured, set to work again as usual.

g
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" Francis Huber often remarked that, in a swarm which had started,
if the queen, who directed the flight, were seized and killed, im-
mediately all the bees would return to the hive. It would seem

. _'\w that having lost their ‘chief they acknowledged themselves inca-
pable of forming a colony.

© ' A swarm never comes out except on a fine day, or to speak more
accurately, at an hour of the day when the sun is shining, when

. the air is calm, and the sky clear. It is generally between ten
o'clock in the morning and three o'clock in the afterncon. “We
observed,” says Franeis Huber, “in a hive all the signs which are
the forerunners of a cast for a swarm,—disorder and agitation ;
but a cloutl passed before the sun, and quiet was restored to the
hive; the bees thought no more of swarming. An hour after, the
sun having shown itself again, the tumult recommenced, mereased
very rapidly, and the swarm set out on its journey.”*

4 At the moment which precedes their exit, the buzzing increases
in the hive. Some of the workers go out first, as if to ascertain
the state of the atmosphere. The moment the queen has passed
the threshold, the emigrants follow in a erowd behind her; in_
an instant the air is darkened with bees, which erowd together
and form a thick cloud. The swarm rises whirling round about in
the air; it poises itself for a few minutes over the hive, to allow
‘time to reconnoitre, and for the laggards to join, and then goes”
off at full speed. -

The queen does not make choice of the place where the company
shall find shelter. When a branch of a tree. has heen selected
by a certain number, they fix themselves on it Many others follaw
them. When a great many have collected the queen joins
the throng, and brings in her train the rest of the troop. The
group already formed becomes larger and larger every instant.
Those which are still seattered about in the air hasten to join the

% majority, and very soon all together compose one solid mass or
* clump of bees clinging to each other by their legs. This cluster

s

* In general, boos very much dislike had weather ; whon they are foraging in the
eountry, the appearmnce of a single ployd befors the sun eauses them to return home
precipitately. However, if tho sky is uniformly dark and eloady, and if Hhere are
not any sudden alternations of darkness and light, they are not ensily alarmed, and
the first drops of a gentle rain hardly drive them away from their hunting-
groumnd. -

z
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(Fig. 822) is sometimes spherical, sometimes pyramidal, and *
oceasionally attains a weight of nine pounds; and may contain as
many as forty thousand bees. TFrom this moment, although they

Flg. 322 —Cluster of Tees kanging to a branch.

are uncovered, they remain still. In g quarter of an hour every-

thing becomes quiet, and the bees cease to hover about the cluster

more than round an ordinary hive. Now is the moment to take

possession of the swarm in a hive prepared beforehand to receive

g R PeRieg Loty fhig troop flies off, and establishes itself ***

in some natural cavity, as the hollow of @ tree. &c. The becs

then return to their wild state, . \
Under a warm climate where flowers abound, the hives may cast &

many times following. The first swarm, however, is alwn;'“ the

best. It is more numerous, and has before it more time to prm'isiou'

itself. If the weather remaing favourable, it is not rave to sce

it send out a swarm itself three weeks aftep leaving the old hive.

e old queen t1c Teadsighs emigration of the second swarml, t

abandoning fhe colony” she had lately founded, Tf the original

"

o
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- hive sends forth many swarms, the interval between the first and
the second is from seven to ten days; the third and the fourth
follow at shorter infervals. DBut these late casts have rarely
vitality enough to exist long.

= \ A swarm never returns to a hive it has once left. It is sar-

prising then that a hive can furnish a second swarm after the
interval of a few days, without being too much weakened. DBut
>3 the old queen, in quitting her domain, leaves behind her a con-
siderable quantity of egps. These larve are not long in re-
*,  peopling the hive, so as to furnish a second swarm. The third
and the fourth casts weaken the population more perceptibly ;
but there rgmain still enough workers to continue operations. In
some cases the agitation of the cast is so great as to cause all the

& bees to quit the hive together, leaving it deserted ; but this deser-

. tion only lasts an instant, one part of the swarm wisely*returning
& o their home.
. All those which start away hecome members of the new colony
When the general delirium we have spoken of has taken possession
_*.  of them, they precipitate themselves together, they pile themselves
up all at the same time by the door of the hive, and get so hot as
to perspire freely. Those which are in the midst of the md/ée bear
the weight of the whole crowd, and seem bathed in sweat. Their
_ wings become damp, and they are no longer able to fly, and even ife
¢ they manage to escape, they get no further than the stand, and
are not long in re-entering the hive, instead of following the main
body of the emigrants. We must not forget that a part of the
population, about one-third, is always out at those hours of the
day when the swarms take place, engaged in collecting provisions,
and having collected the spoil, these workers return to the hive
abandoned by l-hrlz greater part of their companions, and betake
themselves to their usual occupations as if nothing had happened.
T].le}' form the nuecleus of the new ]_11.1111.11111:1'01., which is soon en-
\ larged by the hatching of the pupm. We have alveady ceid Thak
the ﬁ.r.st swarm is always led by the old queen or m:;-ﬂmr, and
that it starts before the hatching of the young females, If she
had not gone out before their birth she would have destroyed
them, and the new hive would have been unable to reorganize itself
for the want of a chief,

%l
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The first swarm having set out, those hees which remain in the
hive pay particular attention to the royal cells. If the young queens
make efforts to escape from them, their ruardians watch them
narrowly, and as the prisoners degtm}r their covers of wax the
guards restore them; but, as they do mnot desire the death of @ °
the inmates, they pass in some honey through the opening bEfWBf
they closé it, so as to ameliorate their captivity. At the appointed
moment, the issue of the first egg laid quits her cradle. Very
soon she yields to the murderous instinct which impels her to
destroy her rivals, so that she may reign with undivided sway over
the community. She searches for the cells in which these are
shut up, but the moment she approaches them the workers pinch
her, pull her about, drive her away, and oblige her to move
on, and, as the royal cells are numerous, she finds with difficulty
any corne? in her hive where she may be at rest. Incessantly
tormented by the desire of attacking the other femnles, and |
imeessantly driven back by the guard, she becomes very much.
excited, passes through the different groups of workers at a rum,
and communicates to them her agitation. She leads the inmates
of the hive the same sort of dance frequently in the course of
the day.

Sometimes the young queen at the end of her attempts utfers a
&hrill song, analogous to that of the grasshopper. This song,
8o unusual among these insects, has the effect of petrifying the
bees, So says Francis Huber, speaking of a queen which had
Just been hatched, and which was trying in vain to satisfy her
jealous instinets. * She sang,” says he, “ twice. When we saw her

producing this sound, she was motionless, her thorax rested against
the honeycomb, her Wi'ﬂgﬂ bﬂh]g erossed on her back, and ghe
moved them about without uncrossing them, and without opening
them. Whatever cause it was that made her choose this attitude, .
the bees seemed affected by it, all of them now lowered their heads
and remained motionless, Next day, the hive presented the same
appearances, there remained still twenty-three royal cells which
were all assiduously guarded by a great number of bees. The
moment the queen approached these, all the guards were in a state
of agitation, surrounded her, bit her, hustled her in every ways
and generally finished by driving her off; sometimes when this
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" happened she sang, resuming the attitude which I just now de-

geribed ; from that ‘moment the bees became motionless.”* Dut
the fever which had seized on the young queen ended by com-
Inunicating itself to her subjects, and, at a particular moment, a
new swarm set out under her guidance. :
‘When the emigration is effected, the workers which had remained
at home set free another female. This one acts in the same way
as the first. She tries to get at her rivals still imprisoned, and
whom she can smell in their cradles; but the guard repel her
with vigour, and defeat all her attempts, till she makes up her mind
to emigrate with a new swarm. This curious scene is repeated,
with the same circumstances, three or four times in the space of a
fortnight, if the weather is favourable, and the hive well peopled.
In the énd, the number of bees is so much reduced, that they
can 1o ‘longer keep such vigilant guard round the royal cells, and .
it then happens that two females come out together from their

“cradles, IlumEdiatel}' the two rivals look for each other, and

fight, and the queen that comes victorious out of this duel to
the death reigns peaceably over the people she has won for
herself.  If, in the tumult which precedes the swarming, a
female escapes from her prison, it may happen that she is carried
away in the swarm. In this case the deserters divide into two
separate bands, but the weakest in numbers are not long in®
breaking up, the deserters going to swell the principal swarm.
At last all the troop is reunited, and it then contains two queens,
As long as the swarm remains fixed on its branch, all passes
quietly in spite of the presence of a second queen. But as soon as
it has become domiciled, the affair becomes serious: a duel to the
death takes place between the two aspirants to the command, Two
queens cannot exist in the same hive, One of them is e trop,
and must be got rid of. .

Francis Huber was the first to deseribe these duels Letween the
queens. We quote an interesting account which he has left us
of a combat which he watched on the 19th of May, 1790 :— Two

- 23 -
I}"'}u‘“‘g I.]I.'I.ﬂl.'!nﬂ, Eﬂ&'-‘.“ IIE? kL come out O t,hut (]_“_}! f]ln.m Lhﬂ ﬂf-‘uﬁ

almost at the same moment, in one of our smallest hives. As
soon as they saw each othep they dashed one against the other

_* *Ubservations sur Jeg Abeillos" {ome 1., p. 260
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with every appearance of the greatest rage, and put themselves
in such a position that each one had its antennm seized between
the teeth of its rival; the head, the thorax, and abdomen of the
one were opposite to the head, the thorax, and abdomen of.
the other ; they had only to bend round the posterior extromity f
of their bodies and they would rmiprncnll}' have stabbed each /
other with their darts, and both engaged in the combat would
have been killed. But it seems as if nature would not allow this
duel to end by the death of the combatants. One would say that
she had ordained that those queens, finding themselves in this
position (that is to say. face to face and abdomen to abdomen),
should retreat that very instant with the greatest precipitation.
And so, as soon as the two rivals felt that their posterior parts were
about to meet, they left go of each other, and each one ran away
i an opposite direction. . ... A foew minutes after they hag
separated from each other their fear ceased. and they TeCOMINenced
looking for each other. Very soon they perceived the object of ¢
their search, and we saw them running one against the other,
They seized each other as at the first, and put themselves exactly
in the same position. The resalt was the BAME; a8 8oom as their
abdomens approached each other they only thought of getting
free, and ran away. The working bees were very much agitated
during the whole of this time, and their tumult seemed to
increase when the two adversaries separated from each other.
We saw them on two different occasions stop the queens in their
flight, seize them by the legs, and keep them prisoners for more
than a minute. At last, in a third attack, the queen which was
the most infuriated or the strongest rushed upon her rival at a
moment when she did not see her coming ; seized her with hLer
teeth by the base of hep wing, then mounted on to her body, and
brought the extremity of her abdomen over the last rings of hep
enemy, whom she was then able to pierce with her sting very easily,
She then let go the wing which she held between Ler tecth, and
drew back ber dart. The vanguished queen dragged herself
along, lost her strength, and expired soon afterwards,? # s
These singular combats take place between young maiden queens,
Francis Huber, by infroducing into a hive some queens from othep
# ¢ Observations sur les Abeilles,” fome Ly pp. 174-178.

hem-iiy
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* hives convinced himself that the same animosity impels the
femnales which are pregnant to fight with and destroy each other.
From the moment when the young queen to whom the sove-

s reignty has fallen is pregnant, she is anxious to destroy all the
1 royal pupe which still exist in the hive, and which are then
given up to her without resistance by the workers.
Ol dyalior modvkoperiy els kolparos Eoru,
Bz Bacueals. . . . #*
Become a mother, the female attacks one after the other the
5 cells which still contain females. She may be seen fo throw her-
. gelf with fury on the first cell she comes to. She makes an open-
ing in it with her mandibles large enough to allow her to introduce
her abdomen, and then turns herself about till she has succeeded
in giving a stab with her sting to the female which it contains.
. She then withdraws, highly satisfied with what she has done. Ehe
A working bees, who up to this moment have remained indifferént
‘spectators of her efforts, take upon themselves the rest of the busi-
' mness. They set to work to enlarge the hole made by the ruling
" queen, and to draw out the carcass of the victim.

In the meanwhile, the fierce and jealous sovereign throws her-
self on another cell, and breaks into it with vielence. 1If she does
not find in it a perfect insect, but only'a pupa, she does not con-
descend to make use of her royal weapon. The workers take on
themselves to empty the cell and destrey its contents. These
executions over, the queen ean for the future occupy herself in
laying, without having anything to fear from rivals, Let us
remark, in passing, that man is not much behind these insests,
whose savage exploits in cruelty we have just related. Among
certain tribes of Ethiopians the ﬁf&t care of the newly-crowned
chief is to put in prison all his brothers, so as to prevent wars by
pretenders to the threne. Delivered from all dread of rivals, our
queen sets to work with an indefatigable zeal, and the workers,
animated by the hope of a numerous progeny, heap up provisions
around them.

But now a new tragedy is about to be enacted. The drones,
that is to say, the males, aze now no longer wanted in the polowy

=

s & Many ruling together iz not good : let there be ome ruler, ome Jing."—
Fhomer's © Tiad, ) 1. 110,

-
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their mission is over. By an inexorable law of nature they must
be got rid of, and the working bees proceed tomake general mas-
gacre of them. It is in the months of J uly and August that this
frightful carnage takes place. The workers may then be seen.

furiullﬁ].:{ gi\-‘ing E-}.II.ISE‘.' to tht_,"- ]11“1&_5’ u“d 1Ju1'Sl1'iJlg them to the ex- -'?

tremity of the hive, where these unfortunate insects seek a place of
safety. Three or four workers dash off in the pursuit after a male.’
They seize hold of him, pull him by his legs, by his wings, by his
antennie, and kill him with their stings. This pitiless massacre
includes even the larvie and pupe of the males. The executioners
drag them from their eells, run them through with their stings,
greedily suck the liquids contained in their bodies, .and then
cast their remains to the winds. This slaughter goes on for many
days, continuing till the males have been completely got rid of
they not being able to defend themselves, as they have no stings.

They are allowed to live, however, when they are fortunate
enough to inhabit a hive deprived of its queen. There they even
find a place of perfect safety when they have been driven ont of
another hive, and may be met with in this refuge until the
month of January. In like manner the lives of the males are
spared in those hives which, instead of a true queen, have only a
female half impregnated, which lays only male eggs; but a hive
af this land, whose active population cannot be increased, ends
by being abandoned by its inhabitants. The sterility or absence
of the queen entails the dissolution of the society. She is, in fact,
the life and soul of the hive, and without her there iz no hope, 10
courage, 1o activity. The populace, abandoned to itself, falls into
anarchy.  Famine, pillage, ruin, and death are at its doors.
Having no progeny to set their hopes on, the bees live from one
day to another without a care for the morrow. They leave off
working, and live entirely on theft and rupine, and at last they
disappear entirely. It is & societ y become rotten and broken up
for the want of a moral tie, ]

If the loss of the mother bee takes place at a period at which
there still exist in the hive some larva of working bees of
less than three days old, the nurses (as we have already said)
adopt some of these lul--:-:n, and make them into queens by means
of the I..h}-sicul education and the special nourishment which

s
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- they give them. In this case, then, the evil can be repaired ; the

workers themselves -find a remedy without assistance. But if the
hive possesses a degenerate queen, which uﬂ}' lays male eggs,
the intervention of maa is necessary to save it, by the substitution
of 'a properly impregnated queen. If, indeed, a strange queen
wished to penetrate alone into a hive already containing a sovereign,
she would infallibly be stopped at the door and stifled by the sen-
tinels who guard the entrance to the hive. These would surround
her immediately, and keep her captive under them till she perished,
either through suffocation or hunger. They do not employ their
stings against an intruding queen, except in the case of an attempt
being made to deliver her from their clutches. They get rid of
her by stifling.

When it is wished to introduce into a hive a stranger queen,
after having removed the original sovereign, many “precautions

4 must be used before putting her into the common home. Itis only

after some time that the bees become aware of the disappearance
of their queen : but they then manifest great emotion. They run
hither and thither, as though mad, leaving off their work, and
making a peculiar buzzing sound. If you return to them their
original sovereign, they recognise her, and calm is immen].{atol}r
restored ; but the substitution of a new queen for the original
sovereign does not produce the same effect in every case. I&
you introduce the new queen half a day only after the remaval
of the old queen, she is very badly received, and is at once sur-
rounded, the worlers trying to sutfocate her. Generally she sinks
under this bad treatment. But if you allow a longer thcrvul to
elapse before you introduce the substitute, the bees, rendered mare
tractable by the delay, are better disposed towards her.
allow an interregnum of twenty-four hours, the stran
always received with the honours due to her

If you
ger queen is
rank, a general

4 buzzing announcing the event to the whole population of the hive.

\ They assign to their adopted queen a train of picked attendants.

They draw up in line on her passing by ; they caress her with the
tips of their antennw; they offer her honey. A little joyful flut-

tering of the escort announces that every one in the little republic
is satistied.  The labours out of doors u1;r.1 indoors then begin anew
with more activity than ever. .
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It is principally during stormy days, when the heat and the elec-
tricity in the air are favourable to the secretion of pollen in plants,
that the bees go into the fields to make their harvest. They heap
up provisions in the hive against the cold "season, not forgetting;
however, to watch over the eggs, their fature hope, “spem gentis,”
as Virgil calls them.

These peaceful occupations are sometimes interrupted by the
dire necessities of war. It happens that the bees of an im-
poverished hive, impelled by hunger, that bad counsellor, male
up their mind to attack and to pillnge the treasures of a neigh-
bouring hive which is abundantly stocked with provisions. A
savage fight then takes place between the two battalions. Each
one precipitates itself with fury upon its adversary. Two bees
press against and bite each other till one is oversome: The
victor springs upon the back of the vanquished, squeezes it
round the neck with its mandibles, and pierces it between the
rings of its abdomen with its sting. The victorious bee places
itself by the side of its fallen enemy, and resting on four of its legs,
rubs its two hind ones togother proudly, as a sien of supreme
triumph., HRéaumur relates a strange fact which he says he often
observed, and which proves that the insects we are treating of
do not fight to satisfy a sanguinary and savage instinet, but
(which is less reprehensible) to satisfy their hunger. Bees attacked
by a superior force are in no danger of losing their kives if their
enemies can induce them to give up their throats—that expression
conveys the idea. Bupposing three or four are furiously attacking
one bee : they are pulling it by its legs and biting it on its thorax.
The unfortunate object of this attack has then nothing better to
do, to escape alive from such g perilous situntion, than to streteh
out its trunk laden with sweet-scented honey. The plunderers
will come one after the other and drink the honey ; then, cloyed,
satisfied, having nothing more to demand, they go their way, Jeay.
ing the bee to return to his dwelling-place.

There are also strange fights—regular duels—botween the bizies
of the same hive. Very hot weather has the efloet of Irritating
them, and making them boil over with rage.  They are then
dangerous to men, whom they attack boldly. Byt more often it {s
amongst themselves that they quarrel, Ope often sees two bees
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which meet seize each other by the neck in the air. It happens
also that a bee, in a.state of fury, throws itself on another who is
walking quietly and unsuspiciously along the edge of its hive.
When two bees are stouggling in this manner they descend to the
ground, for in the air they would not be able to get purchase
enough to be sure of striking each other. They then engage in a
hand-to-hand fight, as the gladiators used formerly fo do in the
circus. They are continually making stabs with their stings, but
almost always the point slips over the scales with which they are
covered. The combat is sometimes prolonged during an hour
before one of them has found the weak point in the other's natural
cuirasse ond has buried its terrible weapon in the flesh, The
victor often leaves its sting in the wound which it has made,
and then dies, in its moment of triumph, through the loss of this
organ. . Sometimes the two combatants, in spite of long and savage
aszanlts, cannot succeed in injuring either’s solid armour. In such

* a case, they leave each other, tired of war, and fly away, despairing

of obtaining a victory.

At the end of autumn, when the bees no longer find any flowers
in the fields to plunder, they finish rearing the eggs on the pollen
which they keep in store, and the queen ceases fo lay. Numbed
by the cold of the winter, the workers cgase to go out.  Crowded
together, they mutually warm each other, and thus hold out, wher
the cold is not too intense, against. the rigour of the frosts,
Huddled up between the eakes of the honeycomb, they wait for the
return of fine weather, to recommence their labours at home and
abroad. After two or three years of this laborious existence the
bee dies, but to live again in a numerous posterity, as Virgil
says i—

# At genus immeortals manet, multosque per annog
Btat fortuni domus, et ariﬁ numerantur avorm | >

There has been a good deal of discussion on the question
whether bees u::msf,u,utc monarchies or republies. According to
our opinion theirs is a true republic.  As all the population is the
jssue of a common mother, and as each bep of the female sex can
become a queen—that is to say, a mother-bee, if it receives an
appropriate nourishment—it is manifest that the title of queen has
been wrongly given to the mother-bee. After all, she is nothing
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more than president of a vepublie. THe vice-presidents, as we
have already pointed out, are all those females which at any given
moment may be ealled by choice—that is, by popular election—to
fulfil the functions of the sovereign, when death or accident.

has put an end to her existence. * There is no such thing asa ¥

king in nature,” said Daubenton one day, in one of his lectures
at the Jardin des Plantes. The audience immediately applauded,
and eried “Bravo!™ The honest savant stopped quite disconcerted,
and asked his assistant naturalist the cause of this applause, per-
haps ironical.  “T must have said something stupid,” repeated
poor Daubenton between his teeth, remembering the saying of
Phoecion under similar circumstances.  ““ No," replied his assistant
naturalist, “you have said nothing but what is quite true; but,
without meaning it, you have made a political allusion. You spoke
against kings, and our young republicans thought that yeu were
alluding to Louis XVI.” “Tndeed,” cried the coadjutor of

Buffon, I had no idea that T was talking politics!” The bee

republic, this little animal society, is admirably constituted, and
all its citizens obey its laws with docility.

Bees have often served as an example, proving, according to
some, the marvellous intelligence of certain little animals ; accord-
ing to others, an instinet wonderfully developed. For ourselves,
e have never well understood what people mean by the word
ingtinet ; and we frankly grant to the bee intelligence, as we do
also to many animals, The greater number of the acts of their
life seem to be the result of an idea, a mental deliberation, o
determination come to after examination and reflection. The
construction of their cells, alwnys uniform, is, they say, the result
of instinet. HDWEYDI’, it huppgna that under Purtiuulu.r ciroun-
stances, these little architects know how to abandon the beaten
track of routine, reserving to themselves the power of returning,
when it is usetul to do so, to the traditional principles which
ensure the beauty and regularity of their constructions. Bees
have been seen, indeed, to deviate from their prdinary habits in
order 1o correct certain irregularities, the result of accident or

pmtluut‘{l by the intervention of man, which had deranged their

works. '
]:"I'I.Illciﬁ Huber relates that he HAW bees Prq;l}lﬁng up with

o
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pillars and flying buttresses of wax a picce of the honeycomb
which had fallen down. At the same time, put on their guard by
this sad acecident, they set to work to fortify the principal frame-
work of the other combs, and to fasten them more securely to the
roof of the hive. This took place in the month of January, and
therefore not during the working season, and when, to provide
against a distant eventuality was the only question. M. Walond
has reported an analogous observation. Is there not here, in the.
first place, a true and excellent reasoning, then an act, an opera-
tion, a work, executed as the result of this reasoning ? Now, an
operation which is performed as the result of reasoning, is attribut-
able to infelligence.  Again, the bees give different sorts of food
to the different sorts of larvee, They know how to change this
food when an accident has deprived the hive of its queen, and it
is necessary to replace her ; this is another proof of intelligence.
But it is, above all, in the face of an enemy that the intellectual

[fnculties of these inzocts show themselves. There are always at

the entrance of every hive three or four bees, which have nothing
else to do but to guard the door, to keep a watch over incomers
and outgoers, and to preyent an enemy or an infruder from
slipping into the community, When one of them perceives an
enemy on the borders of the hive, it dashes forwards towards it,
and by a menacing and significant buzzing warns it to retire,
If it does not understand the warning, which is a rare occurrence,
—for men, horses, dogs, and animals of all kinds know perfectly
well the danger to which they expose themselves by approaching
too mear to a hive in full operation,*—the bee getsa reinforcement
and very soon returns to the combat with a determined battalion.
All this 18, it seems to us, intelligence.

ML 'L:].i} Frariére, in his worl on bees and bee-keeping, tells the
following anecdote :—A bee-keeper had an apiary in his garden.
But he very soon found out that certain birds, called bee-eaters
or wasp-eaters, had made their home near it. Perched on the
trees, they eat all the bees they could seize on in their pro-

* Tha ]:IE'I‘!'_H- sling mny lead to YOIy merious Comssquemees. Tt often happens
t.'!].ui- large a.:;_:mzﬂ!!.. nurl! a8 horses or oxen, tied up in the mvi:;!:hnurhﬂﬂ'd of a ben-
bive, and which have disturbed the becs, die in congequence of atings received from
them.
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gress. He was only able, with his gun, to drive ruw::y the
useful birds, whilst the bee-eaters showed themselves indifferent
to the smell of guhpowder: they seemed to be invulnerable.

One day, as the proprietor, quite puzzled as to what he should.
do, was trying to find ount some means of getting rid of these r

-

'y
o

Flgr. 128, —Zentine] Roes guarding the entrance to the hive,

enemies, he all of a sudden heard a great buzzing. A few bees
which had luckily escaped from the voracious beaksof their feathered
aggressors, had lost no time in spreading the alarm in the hive,
and in demanding that vengeance should be taken. A regular
army of threatening bees directed their course, in perfect order,
against two of these birds which had been pointed out for attack.
The birds had the best of it, and Eﬂl‘gcd themselves on the
phalanx ; and again took up their position, whilst t'ht‘_ bees,
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" wvanguished, returned to their hive. DBut very soon there was a

great noise in the Interior of the hive, and the bees were seen,
assembled together in a serried mass, to dash forward with the
speed of a cannon-ball towards the enemy, which, this time, flew
away at full speed and came back no more. Then the bees made

‘a triumphal entry into their dwelling, satisfied with the success

of their tactics.®

We have just said that there are sentinels at the entrance of
every hive. They touch with their antennwe each individual that
wishes to penetrate into the house. Hornets, the Death’s-head
Sphinx, slugs, &e., often try to introduce themselves into the hive.
In that case, on the appeal of the watchful porters, all the bees
combine their efforts to defend the entrance to their habitation.
It would be impossible for them, in fact, to stop the ravages of
their enemies when once entered into the interior.® When a
ephinx has sueceeded in introducing itself into a hive, it sits down

“aud drinks the honey in great bumpers, devouring all the pro-

_ attacked is Tuined. These destructive

visions; and the unfortunate pm_prietnrs of the house are Ghll;.];"}f]
to emigrate. To stop the entrance of moths which fly by night,
the bees contract, and sometimes barricade, their door with a
mixture of wax and propolis. When & slug or any other large
animal has managed to introduce itself.into the interior, they kill
it and wrap it up in a shroud of propolis, as we have already
related. 2!

However, they are quite helpless against certain microscopic
parasites which sometimes attack them. The boee-louse, which
has been deseribed and drawn by Réaumur in one of his Memoirs,
and the parasite which was described in 1866 by M. Duchemin,
the Sugar Acarus, which is found in the liquid honey of
those hives which are attacked by the disease called the rot
(pourriture), are the most serious enemies of the bee, The

Fallerizs arve also terrible enemies to them. Every hive thus

; _ inscets attack also the wild
bees, drive them from their nests, and destroy the wax of the

*cakes forming the honeycomb. The Galleria impudently males
his home in the houses of bees, wild as well as domesticated.

® e ey Abeilles e 1‘1"lFiﬂ1-1]1,l.LrE." in v, 2nd adition. Paris 1865, Page 107
+ Tome v, planchs 36,
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The habits of bees in their wild state, which make their nests '

in the trunks of trees and other cavities, do not differ from those
of domesticated bees. Only the latter become tame with man,
getting used to those who look after them, and Jbecoming less,

aggressive towards strangers. Y

Apicalture, or bee-keeping, is still at the present day an im-
portant business, although honey has lost a great deal of its
utility since the introduction of sugar into Europe. _Wft-l-‘lmlt
entering into many details on apiculture, that is to say, on the
attention it is necessary to pay to bees, we will mention the
principal duties of the bee-keeper.

When, in the spring, the bee font la barde (as the French
say), that is, when they are getting ready to swarm, one must
watch narrowly, so as not to lose them. As soon as & swarm
has settledon a tree or on any artificial resting-place prepared on
purpose in the neighbourhood, it is approached, after having

covered one’s face with a piece of transparent linen or canvas, or,’

with a hood, and the cluster is caused to fall into a hive turned
upside down. The hive is then turned up again and put in its
place; or else, if it is only to serve for the conveyance of the
swarm to another place, shaken about before the door of the
hive which the swarm is, destined to occupy. The bees then
beat to arms, and set to work to enter their new habitation in
a compact column.  Fig. 324 represents the manner in which one
ought to proceed in order to gather a swarm of bees, which is fixed
G hm'}‘:h ofsa tree, and introduce it into the hive prepared for it.
Let us listen on this subject to an experienced bee-keeper, M.
Hamet :—“ Assoon asq swarm has fixed itself anywhere, and there

are only a few bees Huttering round the cluster, you must make your

preparations for lodging them iy 4 hive you have got ready for the
purpose. Some people ruh A

? the hive on the inside with aromatic
plants or honey, with the object of making the bees fix themselves
there more surely. Thig Precaution is not indispensable. What
18 [_-_q_qgnti.'ll iE, that the hive 5
smell. Ttis a good thing to pass i betorahand sver: the: Rigie of o8
straw fire, which ll!’.‘.’!tl‘l’.l:.'ﬂ. the eges of insects and insects them-
selves which may have lodged in jt,

« After having covered your head with g camail, if the swarm has

honld be clean and free from any bad

vy
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- settled in a diffieult place, and you are afraid of being stung, yon
hold the hive under the cluster of bees and make them fall into it,
either by shaking the branch to which the swarm is attached very
hard, or by means of a-small broom, or even with the hand, for

* Withen they very ravely sting; it is hardly ever necessary to take

pny precautions in approaching them, except for swarms which

Fig. 324.~Tuking o swarm,

4 have been fixed for many hours, or since the day bcﬂ:;m1 When
\ the bees have fallen in a mass to the bottom of the hive, you turn
this gently over, and place it on a piece of linen atretc‘l:iebd out on

* the ground near the place where the sWarm was, or on o tray, or
simply on the ground itself, if it is dry and clum;_ You will have
tuken care to place on this linen g little wedge, o stick or a
stone to Tuise_ the hive g little, and to leave mﬂ:c room throngh

AN
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which the bees may enter. A great part of the bees which-

fall into the hive hook themselves on to its sides; but a good
pumber are dropped on the linen when the hive is turned. This
is the manner in which you act when it issdetermined to lodge the

swarm ; but when the swarm is to be lodged in another hive, qu

we shall see further on, immeﬂinte]y that the bees 1-¢nugnise 't-h(:n."
lodging which is destined for them, they set to work to heat to
arms, and to enter in a compact column their new dwelling ; those
which are fluttering about in the air are summoned by this call,

and are not long in alighting on the spot where the rest of their

Fig. S25.—Ball-shaped hive,

Fig. 226.—English hive,

companions are fixed, At the end of a quarter or half an hour
at the most, all, or nearly all, have entered the hive. A few
still hover ah‘:"“t' round the place where the swarm was fixed: If
the number is f:mm.i{lm-ml.ﬂ_,-_.j and if
P]EICB, you mu%t make them quit it I]}r [ﬂn:;i]_;g some offensive herh/
guch as celandine, ]mrehﬂund. field camomile, &e., on it, or pI‘UjEEtT
the smolke of a rag upon tlu:m, which will dr%w. ijm, t-lle bees and
force them to look for the colony or to refurn to the mother-
hive. You may also project smoke, but in moderate quantities,
on the bees grouped around and op the borders of the lodging

many have stopped in this:}.

»
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-which you have just given them, and which they will not be long
in entering.''* .

A good swarm weighs from four to six pounds; one pound
contains about four thowsand bees. The second swarms weigh

Tfnrelj- more than two pounds, and the third still less. You can

#tlso form artificial swarms by drawing off the bees of one hive into
another; an operation which is easy with bell-shaped hives. A
glance at Fig. 825, which represents the common hive of the
north of France, that is to say, the bell-shaped, will show how easy
it is to effect this drawing-off, or pouring out of the bees, by
Joining together at their bases two hives, the one empty, the other
containing a.swarm. In order to have control over the bees during
the operation, you must slightly stupify them with the smoke of a
lighted rag.
Beehives are of a thousand different shapes, each of whith has its
Q\?Rl'tinu]m- advantages. They are made of wood and of straw ; and

Fig. 307, —3wiss hiva,

Fig. 328 —Polish hive.
the shapes used in different countries are very various. We give
as examples, Figs. 325, 326, 327, 328,
The site, that is, the place where hives stand, is not a
® ¥ Conra d* Apienlture P73, Th.
AN 2
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matter of indifference. It is generally supposed that bees ought
to be established in o place fully exposed to the sun, and to the
greatest heat of the day. This is a mistake. M. de Fraritre,
in his work on bees and bee-keeping, ecommends the hives to
be placed under trees, in such a way that they may be kept i

Figr, det—Garden hilvie =

the shade. Fig. 330 shows the way in which AL de Fraridre
recommends hives to be arranged.

Dr. Monin, author of an interesting monograph of the bee, .
published in 1866, after treating of the different arrangemenis
which have been recomminded for hives, concludes thus:—
“Tt is to satisfy all these requirements that experienced bee-
keepers so much recommend for the hives an exposure to th
ton o'clock s=un; that is to say, that they shonld be turned i
such a manner that the sun may shine on their entrances when
it has alveady attained a certain height above the horizon, angd
sufficiently warme/rl/-lm surrounding air for the bees, which the.
brightness of itsAuys has tempted forth, not to be seized with
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“cold, and numbed before they have been able to return home
ngain.’"* :
In the month of March, a gathering of wax is made by eutting
away the lower part of the hives, where the cakes have grown
Yultl, The principal honey harvest takes plgce towards the end
‘of May, June, or July, according to the place the hives are in.
85 larger or smaller gathering takes place aceording to the quan-
tity of honey ready, and the state of the season. As the bees
will not see the violation of their demicile and theft of their

Fig. S8 —Hives under the shade of troes,

winter provisions without anger, to get possession of the honey-
comb with which the hive is filled, you must put these irritable
Ingeets into such a state that they are unable to injure vou. They

4 Can be rendered peaceable by smoking them. The smoke is
', forged into the hive with the assistance of g pair of bellows, the
arrangement of which is shown in Fig. 331, Tf the fumigation

15 prolonged, the hees are very soon heard to beat their wings in
a peculiar manner; they are then in what is called in French
état de bruissement, or roaring state. When they stand up on

= « Physiolagie de I'abeille, sivia de "act do soigner ot d'exploiter lae abeilles,
d'apria une methade simple, facile,”  Paris, 1808, Pago 4.

[
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their hind legs and agitate their wings, you can do with them
almost anything you like—cut away the honeycomb, abstract the
eggs, or take out the honey—without their troubling themselves

Fig, 331.—Bellows used to stupily Bees,

about it.  But this state of things must not last too long, or you
may suffocate your bees. It is a sort of anmsthesis into which
the bees have been thrown; and as with men this must not be
prolonged. o

Some bee-keepers, in order to collect the honey harvest, stupify
their bees by burning sulphur matches. This is a bad practice.
“Those authors who recommend us to suffocate the bees,” snj-gll
M. Hamet, “under the pretext that their colonies will becomey,-
too numerous, and who add, * You cannot eat beef without ki]lin/:-
the ox,’ are more stupid than the animal they have chosen for
their comparison.” A hive often produces from twelve to twenty -
pounds of honey each year, and an almost equal quantity of wax.
It may, then, furnish to the bee-keeper an important revenue,
especially as the rearing of bees gives scarcely any trouble, and
mvolves scarcely any labour, as it is only necessary to select a
spot with a proper exposure and well-supplied with flowers.

We possess in Burope two species or races of bees— the
Common bee (Apis mellifica), and the Ligurian bee (Apis lgus-
tiew), whose abdomen is tawny, with the rings bordered with
black. Tt is this species of which Virgil sang, and which is found
in Italy and Greece. Tt hasbheen remarked that the Ligurian bee
piert:e.? ﬂ].ﬁ calices, at theiy bases, of those flowers which are too
long for it to penetrate into easily, and thus gets possession n'}i\
the hono._:l.', whilst the common bees pass these flowers over. This )
observation proves that the former is the more intelligent of ﬂlt:*‘
two races.  In Egypt a hee is rearad called the Banded bee [:lpr"'l
Jusciata). '
© Men or twelve other species of honey-bees exist in Senegal, the
Cape of Good Hope, Madapascar, Faet Indies, at Timor (Apis
Peronit), &e. The European hee has been acclimatised in
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- America, but it soon returns to its wild state, as indeed do all

. our domestic animals when transported to the other hemisphere.
At the Cape of Good Hope, the Hottentots seek greedily after

‘_t.he_ nests of wild bees, o bird called the Indicator guiding

r " " ¥ them in this chase. This bird comes of its own accord towards
\the savages, and is ohserved flitling about from tree to tree,
making a little significant cry. They have only then to follow
this bird-informer, for it will not be long in stopping before
some hollow tree which containg a nest of bees. The Hottentots
‘v always acknowledge its services by leaving it a part of the booty.
Fenimore Cooper, the nowelist, tells us, in his work entitled

“The Prairie,” how the bee-hunters in America discover the

; wild hives. They place on a plank, covered with white paint

. still moist, a piece of bread covered with sugar or honey. The
ol bees, in. plundering this bread, get some of the paitt on their
4 bodies, and are then more easily tracked when they return to

“their hives. In North America t.he;ir are, 0s it were, the har-

bingers of civilisation. When the Indians perceive a swarm

- 7. trying to establish themselves in the solitudes of their forests,
they say to one another, “The white man is approaching; he
will soon be here.”” True pioneers of civilisation, these insects
geem to anmounce to the forests and deserts of the New World

that the reign of nature has passed away, and that now the,
social state has begun to play its part—a part that will never

end. :

The bees peculiar to South America have ' no
sting: these are the Meliponas. These (Fig. S\
332) are more compactly formed than our bees,
have a more hairy body, and are smaller in size,
"'Ir"m.'y numerous in the virgin forests, they make ¥ ﬂ;gu[-;i:;o speciea of
their nests in the hollows ‘nf frees. . The wax produced by them

4 is brﬂ‘l.ﬂ],l and of an 11::d1ﬂerl:nt- quality. Under thick leaves of
wax are found cakes, with hexagonal cells, containing the males,
females, and neuters. The cells of the larvie are closed by the
workers, and the lary® spin themselves a copoon inside. All
around the cradles are large round cells, entirely different in form
{rom the eradles, in which the honey is stored. It is probable
that the males, the workers, and the females, live together in

. o
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great harmony, and even that there is in each nest more than *"
one female, for the absence of the sting must prevent any combats.
If a few cakes of the Melipona’s honeycomb are moved into
the hollow of a tree, they always found tlere a new colony. We
may conclude from this that the workers procure for themselves |
females whenever they want them by means of a special F’ﬂ“.-'l
of food. The savage inhabitants of the American forests collect!
this honey ; but with the carelessness of uncivilised man, they at
the same time destroy the nests of these precious insects. They
have now begun to domesticate certain species of Meliponas by
introducing them into earthen pots or wooden cases, These
insects have been brought to Europe, but they have always
perished in the first cold weather. During the summer of 1363,
there was, in the Museum of Natural History of Paris, i nest of

Melipona seutellaris from Brazil ; but it did not prosper. - ‘*1

-

Tuk Huusre or Buunre DeEs. ’

It in the month of March one passes through the fields, which
are beginning to get green, or through the woods, still deprived
of their leaves, there may be seen hovering hither and thither great
hairy insects, resembling . rigantic bees. These are the females
of the humble bee, ealled by the French * bourdons,” from the

o buzzing noise they produce. These females huve heen awakened
by the Spring sun. They examine the cavities of stones, the
heaps of moss, and the holes hollowed ont by the rabbits and

squirrels, seeking for a suitable gpot to construct a nest for their
progeny.

The humble bees are of the same family as the bees, whom they

resemble in theiy organization. like them, they are divided into
males, females, and nenters, or workers, But their companies unl:,-
lust a year. At the end of anfumn, the whole population hag
become extinet, with the exception of the pregnant females, which ‘hi
pass the winter in a state of torpor, at the bottom of some hole, **°
where they wait till the spring to perpetuate their race. Their
societies comprise generally only a small number of individuals,
from fifty to three hundred. They are of peaceful habits, their

ephemeral existence beginming and ending with the flower season.
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The humble bees are known by their great size, their short,
robust body, encircled by bands of very bright colonrs, and by
the noise they make in flying. Their hind
legs are armed with two spurs. The females
and the workers have the same organization
for plundering flowers as the bees have:
they have their trunks and their legs fitted
with brushes and baskets, for gathering
pollen. The males, like the males of hive
bees, have no sting. The greater number
have their dwelling-places under ground; others make their nests
on the surface of the soil, in the eracks of walls, in heaps of
stones, &e.  The former establish themselves in cavities situated
ag far as half’ a yard under ground, and approached by a long
narrow gallery. It is almost always a solitary femtile who has
been the architect of the nest. She cleans out the cavity she
has chosen, makes it as smooth as possiblg, and lines it with
leaves and moss, to embellish the subterranean house in which
she is to pass nearly all her existence.

The Moss humble bee { Bombus muscoruin), called also the Carding
dee, chooses an excavation of very little depth in which to make its
nest, or else itself undertakes the hollowing out of a hole in the
ground. It covers this with a dome of moss or dry herbs. Byt
it does not fly when transporting the moss, it drags it along the
ground, with its back turned towards the south. Having seized a
paclet of the moss, it sets to work to draw out the bits with its man-
dibles, and then pushing them under its hody, ‘throws them in the
direction of the nest by a sort of kick from its hind legs. Sometimes,
towards the end of the season, many humble bees are to be seen
working int line. The first seizes the moss, and after having carded
it, passes it under its body, and-throws it to the second, which
t-hruw::s it on to the third, and so on, up to the nest. When the
materials are 1‘““‘:11}3 the insect makes use of them to manufuc-
ture a sort of hemispherical lid or covering resembling felt, which
shuts the nest in, and is lined with wax, If you lift up this cover-
ing or small dome, which it is not dangerous to do, for humble
bees are not very agoressive, you find beneath it a nest, q‘_'l]'ﬂlpﬂﬂléfl
of a coarse comb, which is surmounted by a vault of wax.

Flg. 3L=Mule humble Bee,
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The cells which compose tlie nest, and which are to receive
the larvae of the insect, are of an oval shape, and of a pale yellow
or even of a blackish colour.  Fig. 334 represents these cells.

Fig. &4, —Cells from a Humble Bes's Tiost.

The wax of which they are composed has none of the qualities of ,--'ﬂ
that of hive bees, but is soft, sticky, and brownish.

When the mother humble bee, which at first was alone and built
her house single-handed, has made a certain number of cells, she
seeks for honey and pollen and prepares a paste, which she deposits
in the future cradles. She then lays six or seven eggs in each.
The larve which come from them live in common, at the same
table, under the same tent. The cell is at first only the size of a
pea; it soon becomes too narrow, splits and eracks, and requires
to be enlarged and tepaired many times, a work of which our
industrious insects acquit themselves with o good deal of care and
attention, Before passing into the pupa state, each larva spins for
itself a shell or cocoon of very fine white silk, Tt ceases to eat,
remains at first rolled up, then expands itself little by little, and
changes its Ls'ltin nf'_bcr three days, It passes fifteen days in the
pupa state 1n a quiescent condition. After the normal time has
elapsed for it to remain in jts hiding-place, it delivers itself from
its mummy-like covering, with the help of the mother or the
workers. The humble bee then appears, robust, and its body
covered with a greyish down. E

When the successive ]Iﬂlﬂ]:lillgﬁ have furnished to the mother
the reinforcement she is wvaiting for, the workers she has lnid
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occupy themselves in building new cells, and in raising the wall
of enclosure which is to protect the nest. This wall, formed of
wazx, starts from the base and raizes itself, like a vertical rampart,
from every point in°the circumference. They then surmount
this by the first roof, which is flat, supported by some pillars,
and in which they have left one or two irregular openings. The

_whole is finally protected by a hemispherical covering of moss,

made intoa sort of felt and lined with wax. Fig. 335 represents,
in its entirety, o nest of this humble bee.

Fig. 3i5.—Nest of the Moss Hinble Boa [ Bembacs thacsearmp)

‘The workers nlao take their part in rvearing the eggs. They
bring the paste, which they slip into the cells to the larve by
a small ‘hnle, which is shut immediately afterwards, Later, they
ngain gives their assistance in diﬁengng‘ing the pupme from their
em—elnpes._ In ghort, they make themselves generally ugefnl ; -
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but they hm‘a one bad fault: they are very fond of eating the
eges laid by the mother, They try to seize them as she deposits
them, or drag them from the cells, and suck their contents. And

so the mother is obliged to be incessantly defending her eggs .

against the voracity of the workers, and to be constantly on

her guard, so as to be ready to drive away these marauders from
cells newly filled.

We owe to an English naturalist, Newport, the knowledge ot

another curions fact relating to the laying of humble bees, whieh
is the expedient the females and the males have recourse to for
hastening the hatching of the eggg. They place themselves, like
fowls sitting on their eggs, over the wax shells containing the pupme
almost hatehed. DBy breathing quickly, these industrious insects
raise the temperature of their bodies, and consequently that of the
air in the ceils. Thanks fo this supplementary heat, the-meta-
morphosis of the pupa is much hastened.  Newport, by slipping

miniature thermometers between the shells of the nymphs and the |

E—itt-iu{; humble bees, ascertained that the temperature of the latter
was about 347 C., whilst the temperature of the shells left to
themselves was only 27° C.; that of the air in the rest of the
nest being only from 21° to 249 €,  After many hours of incuba-
tion, at the same time natural and artificial, in which art and
nuture are so closely allied, after the sitting insects have many
times relieved one another, the young humble bees come out of
their shells. They arve at first soft, greyish, wot, and very sus-
coptible to eold. But after a few hours t-hej‘ become stronger,
and the yellow and black bands with which their abdomens are
surrounded begin to be marked out. The spring laying produces
exclusively workers, The greatest abundance of egas are laid in
Angust and September. The laying of the female eggs begins in
July ; that of the males follows soon after.

Until autumn, the humble bees are incessantly enlarging their
nests, and multiplying their little pots of honey. Without aceu-
mulating a great stock of provisions, which they weuld not be able
to dispose of, 1'h“.','"" always keep in reserve a quantity of pollen and
heney for their daily wants. The cells in which the honey is stored
differ very much in shape. Some species of humble hees ive them
long and narrow necks; pthc‘m, less recherché in their stvle of con-

q_‘__{
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struction, simply make cylindrical vuses. There are among the
humble bees races of artists and races of simple builders: the one
construet with taste, the other only seek the useful.

. During the day, the humble bees cull honey from the Howers.
At night they enter their home; but a certain number take the
liberty of eleeping out. Surprised by the arrival of night, in
the bottom of the calix of a sweetly-scented flower, they philo-
sophically determine to sleep in the open air, lying on this
perfumed bed, with the heaven as their canopy.

The coupling of the humble bees takes place towards the end of
September. It costs the males their life, as it does with the hive
bees. The impregnated females do not lay till the following
spring ; it is they who, after the winter is passed, will become the
mothers of new generations. They will take the reins of the family
when ‘the mother who founded the colony, the male#, as also the
workers, shall, according to the laws of nature, have passed away.
There are often, on the other hand, some workers which, born in
the spring, become fruitful, and lay the same year, but only the
eggs of males, These become a butt for the jealousy of the
reigning mother, who pursues them with fury and devours their
eggs. These, however, have themselves cruel hearts. Animated
by a profound jealousy, they dispute. the occupancy of the cells
savagely, 80 as to be able to lay a few eggs in them, which are po
sooner laid than they are destrayed by their savage sisters. How-
ever, they never make use of their stings in any of these attacks.
The humble bee population is peaceful, even in its combats,
After t-]:lﬂ ﬁrﬁiz cold weather in autumn, all ‘these insects, as we
have .smd:, perish, except the pregnant females. These privileged
depositaries of the race, spem alfera domi, look for a place of
retreat, and there sleep till the following spring. Then they wake
up and found new eolonies, which. continue the race.

For a lu:n.:g while were confounded with the humble bees certain
insects which have the same appearance, that is to sy, 6 hairy
body, with bands of various colours, but whose hind legs are
adapted neither for gathering honey nor for build ing. These are
the genus Psithyrus; it was J-{zplz:.lluti@r de Saint-Fargeau who
discovered. th¥ir true position. These are parasites, and only
consist of males and fertile females, without workers. They lay
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their eggs in the nests of the humble bee. They are, indeed, so
like their hosts, that they can introduce themselves into their
dwellings without raising any suspicion. The humble bees admit

them freely, and receive them as if they belonged to the family ;.

so much so, indeed, that the poor humble bees themselves bring up
the larvm of these impudent guests, In the Order Hymenoptera,
one meets with many examples of these sorts of parasites which

install their progeny in the nest of another insect, as the cuckoo
does in the nests of other birds,

SoLiTany Bres,

‘We have up till now found the insects of the great family of
bees collected together in perfectly organized societies. But there
are a great ‘number of species of this family which live alone.
We will briefly mention the most interesting of them.

The females of the solitary bees are impregnated like those of
the humble bees, at the end of September, and lay in spring, after
having passed the winter asleep. They build a nest divided into
cells, fill it with eggs, and with a honied paste shut it up and
die, without having seen their progeny hatched.

The Anthophoras (Figs. 336, 337, 338) resemble bees, but they

are more hairy, and of greyish colour. Their nest, composed of

Figs, 234, 537, 108

\—hnihoplhorn pasetina,

earth tempered and !lg:glutinumd with their saliva, is made in the
cracks of nltti Wa_llef OF 10 the ground, Tt has the form of & twisted
tube, and is dk.'lrif].f_'d, by Partitions, intg compartments, each of
which is to receivea larva,  Faen insect, when hatched, pierces its
own wall, and profits by the hole of exit of the hruther’whif!h pre-
ceded it.

These insects do not live together i socicties?  Tndifferent
neighbours, they do not lend each other muytyg) assistance. They

¥
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have their parnsites, like the Melectas, the humble bees. These
are hairy, blackish jnsects, spotted with white, laying their eggs
in the nests of the Anthophoras, which permit them to do so, and, at
the expense of their awn progeny, bring up the intruder’s little
OrEs.

The Carpenter bee, or Wood-piercer (Xylocopa), hollows out
galleries in worm-eaten wood, and builds in them cells placed one
over the other, a work often occupying many weeks. She then
turnishes the bottom of the cell with pollen mixed up with honey,
lays an egg in the middle of this paste, and closes the cell by a
ceiling of enwdust agglutinated with saliva. On this ceiling she
establishes a new cell, and sg on, right up to the orifice, which she
closes in the same manner. Rgaumur is astonished, with reason, at
the admirable instinet which mglkes this provident mother determine

Fig. 888~ Corpenter Bee, Pupte, Fagrs, Golleries, and Nests,

_ the exact quantity of nourishment which will be necessary for its

larvd. When this has absorbed all its provision, it alone quite
fills up its cell, and changes into a pupa. It is worthy of remark,

-
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that the head of the young is always turned downwards, in

such a way that it is by the bottom of its cell that it comes
out. The bottom of the fipst 15 very near the surface of the

wood, so that the insect it encloses has only a thin layer of wooil

to pierce through in order to set itself free. Fach one of '@
has only to pierce the floor of its

those which are born next
hiding-place to find the road before them free. The Xylocape

Eijp. 210,—Mnson Hoe and Nast,

pass the Winter in

#wings of a beaytiful
not found

the pupa state, and the perfeet insects, with

; metallic violet, appear in the spring, but are
' this country,

Other sulif_m-}, bees hay
ing of pollen, hut haye
hairs for that purpose,
belonging to the genery ()
nests against walls of e

e their hind legs unsuited for the gather-
the rings of the abdomen furnished with
Such are the Mason bees of Réaumur,
s and Chalicodoma,® which build their
\pered earth, which hecome very hard.

*® At o meoling of the Entomologieal Botiety of Lemdon, Feb. 18th, 1867, M,
Newman cxhibited the Iock of a door, one of ssve

il which, i 1866, ware faund ab
the Kent Waterworks, Deptford, to ba completely filled and ehoked uwp with nests of
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These nests (Figs. 340 and 841) are filled with cells of oblong
: form arranged irregnlarly. Af first sight, they might be taken
for little lumps of earth plastered against the wall. When the

L2 . perfect insect emerges, it is obliged to soften the mortar with
\Tits saliva, and to remove it, grain by grain, with its mandibles.
The nests of Chalicodomas are common in the environs of Paris,

Fig. 30 —TInterlor of the Neat of tie Masan Hae,

on walls of r:mg}f stones exposed to the south. Thc.y are

: often to be found in the parks of Meudon, of Conflans, of
= . Yésinet, &e, ;
_ The Leaf-cutting bees (Megachile) ave

In their habits. These insects make fhe

¢ theleaves of the rose, the pear, the elder

\ burrow. Each nest contains generally J

1 rated by partitions of leayves, .

not less worthy of remark
i Tiests in tubes made with
&e., placed in a eylindrical
from three to six cells, sepa-
They cut off the picces of leaves
Gamie bicormss, & portion. of the nest had been forced ont by the insertion of the key ;

the locks were 1 pretty eonstant use, o thut the nesta must have heen built in the

.t epurse of o few Iﬂ.f‘l.}'H.—"Ju”_mn] of P . - i
. Tondon,” 1867, lxxvi—En, Proceedings of the Entomalogieal Socicty of
.

’ - B B "



ai0 THI ITNSECT WORLD. o \

they require with their mandibles, the notches being wonderfully
cleanly cut, as if they had been done with a punch.

They make as many as eight or ten envelopes in succession with
the leaves, which, as they get dry, contract, keeping, however, the

Flg. M2 —Stuee Mapnehile (Megmebily centwneninriz).

{orm given to them -h:." the insect:. The cells destined to receive

the eges acquire thus a certain ﬂnlidit}r, Fig. 342 represents the

nest of the Megachile. ; 4
The Up]mlafﬂm'ur hees (A uthocopas) Iime their nests with the petals

of flowers, as, for example, Authocopa papaveris of the corn-poppy,

Their burrows are made perpendicularly in

the beaten earth of roads, and each mntuin:/,

-

one solitary cell, lined with portions of
petals,  When the ege has been laid at th

bottom of this cell, the bee fills up the rest
3 of the hole with earth to hide it from notice:
Fig, 843, Gallery of an Andrena.— The Mining bees (Anedrene) hollow out in
the ground tubular galleries (Fig. 343), They are not larger
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than ordinary flies. A great number of other bees are known,
but their habits aré little understood, and we shall not aCeupy our-
selves about them.

i : W asrs,

Every one knows the wasps as a race of dangerous brigands
which live by rapine, are incessantly fighting battles, and which

Fig. Md—Waspa® Nost,

i, k. -
exist only to do harm. However; waspis, like Figaro, ave better
T - G
than they are reputed to be. Their socielies ave admirably

organized ; their nests are models of industry and artistie fancy.

They have even certain domestic virtues which deserve our
esteem, only they are an excit

It t heat able race it is well not to cross.

!:a'r'_ea. eat adds to their natural irritability, they savagely
m}ML ﬂl-ll - w]:.c: annoy them, and pursue them to & distance.
No one, mdeed, is ignorant that thejy sting is very painful. Tn

* BR 2 =
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¢old weather and towards night, they are less vivacious and less to
be dreaded. :

The wasps are distingnished from the bees by a decided charae-
teristic. In a state of repose they fold together their upper wings,
which then seem very narrow, only spreading them out when they
are about to fly; whilst the latter when at rest keep their upper
wings spread out.

Wasps live in companies, which last only a year, and are com-
posed of males, females, and workers. But the female wasp does
not pass her entire life in idleness, as a queen, like the mother
hive bee. She occupies herself in making the nest and in tuking
care of the young, like the mother humble bee. The males have
also their duties. They watch over the cleanliness of the habita-
tion, and are the sanitary commissioners and undertakers to the

Fig. 365.—Commen Wasp § Pespa culgeriz), Fig. 34, —Bush Wasp [ Fespa rufi).

city. These are easily recognised by their oblong bodies, having
so alight a connection with the thorax, as it were by a thread.
Their sting is larger than that of the bees, and is supplied with
poison from a pouch placed at its base. The males have no sting.
‘Wasps do not seerete wax. With their mandibles they eut vege-
tables and plants, the fragments of which they agglutinate
together in such a way as to form a fough cardboard. Thus
they invented the manufacture of paper long before men. Charles
de Geer, in his celebrated worl, sums up, the habits of these
insects in the following manner :— Wasps,” says he, “are, like
hees, fond of sweets and honey, although they rarely seek them
in flowers; but their prineipal food consists in matters of quite a
different kind, such as fruits of all kinds, raw flesh, and live insects,
which they seize and devour. They sometimes do dreadful damage
in bechives, devouring the honey, and killing the bees. They do
not gather wax; their nests and ‘thnir combs are composed of o
matter resembling grey paper, which they get from rotten wood,
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and which they scrape off with their teeth; they make a sort of
paste of these scrapings by moistening them with a certain liguid
which they disgorge. The cells in the combs are hexagonal, and
very regular, like those of bees.'*

Before beginning to build, the wasps heap up the materials
near the place where they have chosen to establish their domicile.
These materials are ligneous fibre, mixed up with saliva, with the
aid of which these insects prepare the paper-like substance, which
is very tough, and destined to form the walls of the cells and their
exterior covering. The greater number make their habitation in
the grcmnd. Of these is our common wasp ( Vespa vilgaris), which
is black agreeably contrasted with bright yellow. The Bush or
Russet wasp (Vespe rufa), which inhabits woods, constructs its
nest between the branches of ghrubs or bushes. It is smaller
than the common species, and its abdomen iz of a susset colour.
The MMornet is the largest European species of the family of the
Vespidez. The substance of its nest is yellowish, and very fragile,

Fig. 547 —The Hornet { Fespa ernlbird).
and is construeted under a roof, in acloft, or in the hole of
an old wall, but most often in ‘the hollow of a worm-eaten tree.
Another species of this family (Polistes gallica, Fig. 348) fixes
its little nest by a foot-stalk to the stem of some plant.

Wasps begin laying in spring, and go on
laying all the summer. Each cell receives one
single egg and, as with bees, the wn}-]u_-m' ;
eggs Are the first laid. Eight days after the
laying, there comes out of each egr a larva
without feet, and already provided with two
mandibles. These larvae receive their food in
the form of balls, which the females or the
workers knead up with their mandibles and their legs before pre-

& i Mémoires pont gervir & 1'Histoire des Tnsectes.”  Stockholm, 1771, In dtn,

Fig. 345 —Palistes guithos-

Lome il P- ?ﬁra-
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senting to their nurslings, very nearly in the same way
as birds give their beak full of food to their little ones. At
the end of three weeks the larvie cease to take food, and
begin to shut themselves up in their cells,.the interior of which
they line with a coating of silk, In this they change their form,
and assume the appearance of the perfect insect, with
its six legs and its wings, but motionless, and con-
tracted together. A sort of bag keeps all the organs
swathed up together (Fig. 340). This pupa state lasts
Fig. 119 —pupa 108 eight or nine days, at the end of which time the
. o insect is fully developed ; it casts its skin, breaks the
door of its prison, and launches itself into theair. A
cell is no sooner abandoned than a worker visits, cleans it, and
puts it in a fit state to receive another'egg. .

During the summer the female wasp remains constantly jn the
nest, absorbed with family cares. Bhe is occupied in laying egps
and in feeding her progeny, with the active assistance of the
workers, or mules, as Réaumur and Charles de Geer call them,
because they are unfruitful.

In the interior of the nests you generally find the most perfectly
good understanding existing, and the most perfect order, in spite of
the warlike instinets of these insects, It is only on rare occasions
that this domestic peace is disturbed by the quarrels of male with
male or worker with worker; but these combats are not deadly.
Never, moreover, has one ngst of wasps been known to declars
war against another for the purpose of robbing it.  “The govern-
ment of wasps,” says M. Victor Rendu, explains very well the
gentleness of their public sonduct, Amongst them there are no
despots; no one either reigns or governs; each one lives at
liberty ina free city, on the sole condition of
burden to the state,

nover being a
They all pet in concert, without privileges
or monopolies, under the influence of a common law—the great
law of the public good, from which no one is exempted.” *

But this model republic is fatally doomed to early destruction.
At the approach of winter all the workers, as also all the males,
pE‘:‘r‘:sh. Some PI'E'?-F““I”: females alone hold out against the eold, and
wet through the winter, to propagate and Perpetuate their species.

» “LTntelligence ds Bites.” Tn 1m0 Piris, 1464,
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Before dying, these insects destroy all the larvie which are not
hatched at the first approach of cold weather. In spring the females
revive, and begin alone the construction of a new nest. They then
lay workers’ eggs, which are not long in furnishing them a whole

? regiment of devoted and active assistants. These traits are pretty

| nearly the same for the different species of wasps, the only dif-

ference being in the way in which they build their nests. :
We have already said that the common wasp makes its nest in

Fig. 50, —Exterior of Wisps! 8bat on o Tranch of & tros,

the ground. A gallery, of about an inch and a half in diameter,
leads to the nest, situated at a depth which varies from six inches
to two feet. “It is,” says Réaumur, “a small subterranean town,

which is not built in the style of ours, but which has a symmetry

of its own. The streets and the dwelling-places are regularly
distributed. It is even surreunded with walls on all sides. I

[
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do not give this name to the sides of the hollow in which it is
situated ; the walls I allude to are only walls of paper, but strong
enough, nevertheless, for the uses for which they are intended.”
Generally, the shape of the outside of a wasp’s nest is spherical
or oval, sometimes conical. Tts diameter is about from twelve to

sixteen inches, its surface, which resembles a mass of bivalve |
shells, has one hole for entrance, and another for exit, just large

enough to allow of one single wasp passing in or out at the same
time (Fig. 350).
The wasps’ nest is composed, in the interior, of fifteen or sixteen

Fig: 381.—Intesior of Waspa® Nost, alter Héaamur,

horizontal galleries, arranged in stories, and supported by numerons
pillars of separation. We give here (Fig. 851) a section and View

of the interior, drawn from memory by Réaumur®* The cukes |
forming the comb are composed of hexagonal cells, which S iy

always used as eradles, never as storehouses, They open below,

* Toma vi., planche 1§, p. 167,

. _
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The exterior envelope of the nest is made with leaves of a sort
of greyish, very gummy paper, which is applied layer by layer.
Réaumur has given a very detailed account of the way in which
these insects comstruct their nests® They collect fibred of
wood, which are their raw material; make them into a sort of
coarse lint, which they reduce to balls, and carry between their
legs to the nest. These halls are next stuck on to the work
already begun. Then the insect stretehes them out, flattens thein,
and draws them into thin layers, as a bricklayer spreads mortar
with his trowel. The wasp yorks with extreme quickness, always
backwards, so that it may %ave incessantly before its eyes the
work it bas done ; the movedent of its mandibles is’even quicker
than that of its legs.

Towards the end of summey the nest may contain three thousand
workers, and as many femalds, who live together in perfect har-
mony. The number of malps equals that of the females. A

" fernale weighs, by herself, as much as three males, or six workers.

With the exception of those which are occupied in building
and in taking care of the eggs, all the wasps go out llu.uting
during the day. They are carnivorous, and may be seen attack-
ing other insects, which they tear to pieces after having killed,
go as to carry the hits to their nests, where thousands of mouths

are elamouring for their food. The wasp pays great attention te
the vines. It penetrates also into the interior of our houses, and
infests the butchers’ shops; hut this the butchers do nat much
mind, for the wasp drives away the flies, which wonld lay their
eggs O the meat, and thus contribute to its {:m:mptinn,

As the winter approaches, the wasps go out less and less, and
Very s00n cease to do so at all. The greater number then die,
huddled up in their nest. A few females only, as we have said,

ot through the cold seasom. They sleep with their wings and
legs folded up, which gives them ﬂlc appearance of Lhnu.a,lxdes
T].ICV CAIl nevertheless sTIIlg in this st ate, as M. Guerin- }[r'IlEFlHE
found out to his cost. The spring wakes them up, and they then
found new colonies. “Tt 15 at this season,” says M. Manrice
(firard, in his book on the ‘\lﬂtamﬂrphm,es of Insects, “that, with

o trouble, it would be casy to diminish in a very pereepl: ible

* Y Mémoires," tome Ty pe 17T

\
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degree the number of wasps, which are, later, so destruetive to
the fruit, by catching in nets the females, which might be attracted
in quantities by means of the blossom of the black currant.” This
is a*useful hint to gardeners.

The Hornets are distinguished from other wusps by their great ©
size. They make their nests in the trunks of old trees, lmrfur{l.t-ing f
the sound wood, to arrive at the heart, which is rotten, or hollow-

Fig. 362 —~Hunging Hornets' Nast.

ing for themselves a hole, which they clear out by the gallery
which leads to it. In this hole they construct first a dome sus-
pended to the top by a footstalk; then a series of combs composed
of cells, hanging the first to this dome, the second to the first, and
s0 om, by stalks or pillars of a paper-like substance, When fixed
under roofs, these nests have often the form of an clongated pear.
Fig. 952 represents ona of these mnests, after Réaumur. The
societies of hornets contain fewer members than those of the
common wasp ; at most two hundred insects.

The Pelistes are a peculiar kind of wasp, smaller than the
athers, slender, with the abdomen tapering towards the base. The
eonstruction of their nests is more simple, having no envelopes, as
shown in Fig. 353. They attach them to the stems of broom, |
furze, or other shrubs, by a footstalk or pedicle, They are like

-
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* little paper .huuquets, composed of from twenty to thirty cells
grouped in a circle. .

Fig. 8563~ Nest of Polister ginflica,

The Card-making wasp of Cavenne (Chartergus nidulans, Fig
354) is a-consummate artist. Its nest represents a sort®f box or
2 -ﬁ\bﬂp;. made of a substance resembling card-
voard, so fine and so white that the best
worker in that material would be deceived
by it. This nest has only.one single hole
a4 its base; each of the combs it contains
is likewise pierced by a hole in its centre,
S e TR el G et Jaodn guomonim
architectural point of view, the card-
making wasp is almost superior to the bee, for the latter does not
build its house, it only furnishes it, us Latreille remarks with
truth.  The Brazilian species of Charfergus, which the in-
habitants eall Lcnhﬂ-guuna,‘ manufactures o ]J.mm:r, the use of
which is not witholt danger, as it occasions vertigo and shap
. pains in the stomach. The naturalist, Auguste Saint-Hilaire,

during his sojourn in Brazil, himself experienced ill effects from
cating it. '

=

<, There are, moreover, solitary wasps, which make their cells in
" holes which they scoop out in the oround, or in the stalks of
certain plants. In the adult state these live on honey ; but their
' larvep are carnivorous, and the female ;s obliged to -bring tham
living insects. The commonest of these sulitﬂfy wasps belong to

* Henee the seientife ngme,

Chardergus lechapuang, —I,
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the genus Odynerus. This insect makes its nest in the stallk

of a bramble or briar (Fig. 358) with a-mortar which it pre-

0
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Fig, 468, —A species of 04ynerus. Fig. 356, —Larva of the Fig. 357 —Pupn of
Oidynerus, the Qdyneros.

pares. The larva (Fig. 836) lines its cell with a silky cocoon.
It is the Jast egg laid which is
hatched the first; then come the
others, in an inverse order from
that in which they were v:lep::u.::ifle‘;l,1
o

If 1t had been in the other order,
Fg.&iﬁ.—.‘{r:;z[h;nm?lﬁﬂlenuinIlmn[._-m the msocts eould not have Uﬂmz

out of the cells without destrogp-
ing on their way the less advanced pupse.

Axrs,

The habits of the Ants are as remarkable as the habits of the
bees. In their marvellous republics each one has his fixed duties
to perform, of which he acquits himself willingly and without
constraint. In consequence of their habits of foresight and fru-
gality, ease reigns in the dwellings of these little animals, which
become attached to their nest by a feeling of patriotism. Woe
betide him who disturbs them in their oecupations, or destroys
their house. Like bees, they form a regular republic, composed
—firat, of males; secondly, of females; thirdly, of neuters, or
workers.  We shall see, further on, the labours and the pﬂ.t'f'x

played by each one of these three orders of the republic.  Let 4

us speak first of the species,
Ants are divided into a great number of species, which have

been carefully described by De Geer, Latreille, and Francis Huber, *

the son of the celebrated blind man who wrote the history of bees,

All these species have, however, some general traits in common, .

by which they may be easily distinguished from 4] other insects.

d
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+ * Ants have a slim body on long legs. The workers are stouter
and smaller than the *males; and these last are smaller than the
females. The males have large and prominent eyes, whilst the

. eves of the workers and females are small.

Ants are provided with antennwm, bent in the form of an
elbow, with which they examine everything they meet, and
which seem to assist them in the communication of their ideas.
Two horny, very strong mandibles serve them at the same time as
pincers, tweezers, scissors, pick-uxe, fork, and sword, A thin,
short neck joins the head to the thorax, to which, in the case of
the males and females, are attached four large veiny wings. The
workers omly have no wings. Of the three pair of legs, the
hind ones are the longest. Each pair is armed with a spur,
and fringed with very short hairs, which serve the purpose of
brushes. - The abdomen, fat, short, oval, or square, is always most

& Voluminous in the females.

" There are three genera of ants which we shall mention. The
Myrmice have two knobs to the pedicle, by which the abdomen is
attached to the thorax; the Ponere only one. In these two
geners, the females and the neuters have a sting, and the larve

Fig- #8. —<Red ant. . Male magmified Fig. 380.—ed ant.  Waorker magnified
| Myrmice rufa). " (Myrmien rufd), :
-

% do not spin a cocoon in which to change into pupa. Lastly,
' the Formice, ants properly so called, have but one knob on the
pedicle of the abdomen, as in Ponera ; their larve spin a silky
cocoon.  They have no sting, but they pour into the wounds
made by their mandibles an acid liquor, the pungent smell of
which is well known. This liguid is formic acid; a natural pro-
duct which the chemist now-a-days knows how to nrake artificially,
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by the combustion of ligneous and amylaceous matters. Their -
whole body is impregnated with this acid, and has a strong sour
smell.  Some people like to chew ants, on account of their sourish
taste. “They also make,” says Charles de Gger, “creams for .
side dishes, to which these ants give, they say, the taste of lemons
Juice.”  We know, in the south of France, people who hayg
eaten these crédmes aur fourmis ! Polyergus forms a sub-genus to
Formica.

In all these species, the workers, or neuters, have the charge

Flg. il —Zections of pn Ania® Nest,

of the building, provisioning, and rearing of the larve, in faet,
nll the care of the household, and the defence of the TIBEL,
Dieprived of wings, they are bound to the goil, and condemned to
work. As compensation, to them belong strength, authority,
power : nothing 18 done bt through them, “ Born protectors of
{71 AMTNEeTSe f':LmiI}" gtill in the Eru{”L‘J” BiYVs M. Yietor TRendu, "h:l,'
their vigilance, their fenderness, and their solicitude, without
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being mothers themselves, they share in the duties and joy of
maternity. Alone, they decide on peace or war ; alone, they take
part in combats: head, heart, and arm of the l‘cpul.:lic, they ensure
its prosperity, watch over its defence, found colonies, and in their
woiks show themselves great and persevering artists.”

The nests of ants (Figs. 361, 362) are known under the name
of ant-hills. They vary very much, both as to their form, and
the materials employed in making them: wood and earth are the
principal. That which strikes one at first sight, is the size
of these dwellings;which forms a curious contrast to the smallness
of their builders. Each species of ant has an order of architec-
ture peeuliar to it. The Tawny, or Russet-coloured ant (Formica
rufa), one of the commonest in our woods, constructs a little
rounded: hillock with all kinds of objects, fragments of wood, bits
of straw, dry leaves, grains of wheat, the remains of imsects, &e.
This hilloek, whose base is protected by material of greater
solidity, is nothing more than the exterior efvelope of the nest,

. which is carried underground to a very greaf depth. Avenues,

2

cleverly contrived, lead from the summit to the interior. The
openings vary in width ; and as night approaches, are carefully
barricaded. They are opened every morning except on rainy
days, when the doors remain shut, and the inhabitants confined
within. y .

The ant-hill, or formicarium, is at first simply a hole hollowed
out in the soil, the entrance to which is ‘masked by the building
materials. But. the miners do not cease to hollow out galleries
and chambers, arranged by stories. The eartH and rubbish are
carried out, and serve to construct the upper edifice, which rises at
the same time that the excavation grows deeper. It is a laby-
vinth bored in all directions. It contains corridors, landings,
chambers, and spacious rooths, which communicate with each
other by passages which ave often vertical. All the corridors
lead to a large central space, loftier than the others, and supported
by pillars; it is here that the greater number of the ants eongre-

- gate. These ant-hills often rise to a height of fifteen inches above

the ground, and descend to an equal depth. The figure shows the
interior of an ant-hill, drawn from nature, Outside it are to be
seen some ants, occupied in sucking plant-lice.



Fig 302.—Section of an Ant-lill.
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The group of Mason ants confains a great number of varieties :
the Ashy-black ant (Formica fusca, Fig. 363), the Brown, the Yel-
low (Formica flava), the Blood-red, the Russety (Polyergus ru-
/escens), the Black, the Miner (Formica cenicwlaria), the Turf-ant,
&e. All these species employ a mortur, more or less fine, in raising
their hillocks, at the same time that they hollow out their under-

- ground dwellings. The Jet ant (Formica ueliginosa) excavates

wood ; hollowing out its labyrinth in the trunk of a tree with con-

Fig, 63 —Ashy-binck Ant { Formiar fuser). Male, fomale, and waorker,

summate skill. The Red ant (Myrmica ruba) plies, according to
cireumstances, the trade of a mason or excavator. :

The masons work when they can profit by"the rain or by the
evening dew, to make their mortar. They only go out after
sunset, or when a fine rain has wetted their roof. Then they
set to work., They roll up pellets of earth, bring them bdck in
their mandibles, and stick them on to those places where the
building was left unfinished. From ull sides the earth-workers

Flg. 30l —Asliy Aot BMnle, warker, anid fentale,

may be seen arriving, ladeii with materials. All these are
bustling, hurrying, busy, but always in the greatest order, and with
a perfect understanding among themselves, Every part of the
building is going on at the same time, The apartments spring
up one above another, and the edifice visibly rises. The rain, the
spn, and the wind consolidate and harden the building =0

cunningly contrived by these industrious workers, who have

received from God alone their marvellons science. With no other
(ol
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tool than their mandibles, the excavators work their way through
the hardest wood. They bore holes right through it, riddling
it. completely with numerous stories of horizontal galleries. The
Yellow ant has two sorts of habitations:,it passes the summer
in a tree, and the winter in a burrow or underground dwelling- “f g
place.

Independent of the principal entrances, there exist, in some
nests, masked doors, guarded by sentinels. Many species also
hollow out covered galleries, which they ﬁnly unmask in ex-
treme danger, either to open an outlet for the besieged, or to
turn the enemy who has already invaded the place. Ant-hills are,
in fact, perfect fortresses, defended by a thousand ingenjous com-
trivances, and guarded by sentinels always on the gui vive. [

The domestic life of the different species is nearly the same.
The birth and rearing of the little ones, and the duties, of the
; adults, do not differ perceptibly from each other H
in the various species of ants. The females live *
together in harmony. They lay, without ceasing
to walk about, white eggs, of cylindrical form, and
microscopic dimensions. The workers pick them
up, and carry them to special chambers. In a
fortnight after the laying, the larva (Fig. 365)
nppears. Its body is fransparent. A head and
wings can be made ont, but no legs; the mouth
o AR is a retractile nipple, bordered by rudimentary

F%@?ﬂﬁrﬂyﬂnﬂ mandibles, into which the workers disgorge the

jliices they have elaborated in their stomachs; and

as they lay by no provisions, they are obliged fo gather each day

the sugary liquids destined for the food of the larve.

From their birth, a troop of nurses is charged with the care of
them. They put them, out in the open air during the day.
Hardly has the sun risen, when the ants placed just under the |
roof, go to tell those which are beneath, by touching them with !
their antenne, or shaking them with their mandibles. In a fow |
seconds, all the outlets are crowded with workers carrying out the J .
larvee in order to place them on the top of the ant-hill, that they
mav be exposed to the beneficent heat of the sun. When the *
Jarvie have remained some time in the same place, their guardians
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move them away from the direct action of the solar rays, and put
them in chambers a little way from the top of the hill, where a
milder heat can still reach them. We then see the ants them-
selves taking the well-earned luxury of a few minutes’ rvest,
heaping themselves up together, right in the sun. There is no
observant inhabitant of the country who has not seen the curious
speetacle which we have just mentioned, that is to say, the popu-
lation of an ants’ nest carrying into the sun the young nurslings,
so that they may experience the action of the solar heat. We
recommend the dweller in towns, who is in the country for a day,
to stretch himself out near an ant-hill, in the warm weather,
and witpess this spectacle, one of the most curious in nature,
The care which the working ants bestow on their young does
not consist only in nourishing them and procuring for them a
proper, temperature ; they have also to keep them extramely clean.
With their palpi they clean them, brush them, distend their skin,
and thus prepare them for the critical trial of their metamor-
phosis, y

At this moment, the larvie of ants, properly so called, spin
themselves a silky cocoon, of a close tissue, and of a grey or
yellowish colour ; those of the Myrmice and of the
Poneree do not surround themselvesl with a shell
before changing into pupm. These are at first of
a pure white, but they very soon assume a brown
colour, which inereases until it becomes dark-brown.
They possess all the'organs of the adulf, enveloped
in a membrane so thin, that it seems to bé iri-
descent. Fig. 360 represents the pupa of the red
ant. They are the shells enelosing the pupee, which
are incorrectly called in the country ants’ erps,
and ave given to young phéasants und,pﬂrtridg-es. F'ﬁln?ifdﬂfﬂyﬁ
The pupe remain motionless till the insects emerge, e Ay =L
which is accomplished with the assistance of the workers,
These :.lntter tear the covering from the pupa, and complete
its dehvcrnnce,_ They then watch over the newly-born ant.
For e days they feed it help it to walk, and do not
abandon it till it can dispense with their good offices.  These
workers, when provisions fail, or when the ant-hill is threatened

Go 2
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with any great danger, take on their shoulders the eggs, the
larvee, the pupm, and sometimes those females and the males
which refuse to follow them. Thus laden, they go their way,
Anchises like, to seek for another countsy they may call their
own. They never forget, in their hurried emigrations, the
infirm or sick workers, which would perish in the house now
abandoned and deserted.

The males and females lately hatched do not enjoy the same
liberty as the young workers. They are confined to the ant-hill,
where they are kept in sight till the day of the general
departure. It is towards the end of the month of August that
swarms of winged ants of both sexes are seen to issue forth.
The males come out first, agitating their iridescent and trans-
parent wings. The females, less numerous, follow them -closely-
All of a sudden, one sees this troop raise itself at a given signal,
and disappear in the air, where the coupling takes place. The
males perish immediately afterwards. The females impregnated
return fo the paternal home, or else found new' colonies, with
the assistance of a few workers who are their escort. From
this moment, they no longer require wings. The workers make
haste to cut them off, or, indeed, which oftenest happens, they
themselves tear them off.  With their wings they lose the desire
for liberty. Henceforward, they will quit their retreat no more;
the cares of their appronching maternity now alone ocenpying them.
The working ants reserve for them subterranean chambers, where
they are kept in sight by the sentinels. At certain hours only
are they to be met with in the upper stories. When they wish
to walk, a company of guards presses round them om all sides,
50 as to prevent them from advancing too quickly. There are no
sorts of attentions they do not heap upon them to make them
forget their captivity. They caress Yhem, brush them, lick them,
they offer them food continually. On the least appearance of
danger, the workers take possession, first of all, of the pregnant

females, and drag them out by the secret outlets, so as to put /

in a place of safety their precious persons, the hope of the com-
munity. The workers’ task is immense, for their labours increase
in the same proportion as the population ineregses, But the

division of work and the good understanding which exists between

H
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the members of the community, allow them to be prepared for
anything that may happen, and to supply all their necessities.

Nothing is more amusing than to observe the shifts ants are
put to in transporting objects of great size. They stumble,
they tumble head over heels, they roll down precipices ; but, in
spite of all accidents, return to their task, and always accom-
plish it.

The tranquil inhabitants of these subterranean republics are
bound together by o mutual affection in a devoted fraternity,
which makes them even ready to assist each other. They all help
one another as much as they can. If an ant is tired, a comrade
carries it on its back. Those which are so absorbed with their
work that they have no time to think of their food, are fed by
their companions. When an ant is wounded, the first one who
meets "it renders it assistance, and carries it home. TLatreille
having torn the antennwm from an ant, saw another approach the
poor wounded, one, and pour, with its tonguk, a few drops of a
yellow liquid on the bleeding wound.

Huber the younger one day took an ants’ nest to populste one
of those glass contrivances which he used for Iﬂﬂ.killg'h'iﬂ. obser-
vations, and which consisted of a sort of glass bell placed over the
nest. Our naturalist set ot liberty one part of the ants, which fixed
themselves at the foot of a neighbouring chestnut-tree. The
rest were kept during four months in the apparatus, and at
the end of this time, Huber moved the whole into the garden,
and a fow ants"managed to escape. Having met their old com-
panions, who still lived at the foot of the chestnut-tree, they
recognised them., They were seen, in fact, all of them to gesti-
culate, to caress each other mutually with their antennm, to take
each other by the mandibles, as if to embrace in token of jov,
and they then re-entered together the nest at the foot of the chest-
nut-tree. Very soon they came in a erowd to look for the other
ants under the bell, and in o few hours our ghserver's appa-
ratus was completely evacuated by its prisoners. When an ant
has rliHEﬂ"lr't‘f'\EI? any rich prey, far from enjoying it alone, like a
gourmand, it invites all its companions to the feast, Community
of goods and interests exisis amongst all the members of this
model society. It is the practieal realisation of the dream formed
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by certain philosophers of our day, who were only able to conceive
- the idea, the possibility, the project of such a community of goods
and interests, which is among ants a reality.

How do these insects manage to make themselves understood
in such various ways, asking for help, giving advice, giving invi-
tations P They must have a language of their own, or else they
must communicate their impressions by the play of their antenne.

When an ant is hungry, and does not wish to disturb itself
from its work, it tells a foraging ant as it passes, by touching it
with its antenns; the latter appronches it immediately, and
presents it, on the end of its tongue, some juice it has disgorged
for this purpose. The antenns, then, are used by the ants for
the purpose of making themselves understood by each other. Dr.
Ebrard, who studied these insects attentively, is of opinion that
they use them in the same way as a blind man does his stick,
to feel their way with, for their sight is not good. The age
to which ants live is not well known. It is beligved that the
workers live many years.

Ants eat all sorts of things. One sees them eating meat, fresh
or decaying, fruits, flowers, particularly everything which is
sugary. They attack living insects, and kill them and suck their
blood. Tike many insccts, they are very fond of sugary liquids,
honey, syrups, pure sugar, &e. Dupont de Nemours relates
in his Memoirs that, tc guarantee his sugar-basin against the
* invasion of ants, he had found no better plan_than to place it *in
an island,” that is to say, in the middle of a basin full of water.
He felt sure that he had thus made the fortress safe against any
attack ; but listen to the stratagem made use of by the besiegers.
The ants climbed up the wall to the ceiling, exactly perpen-
dicularly over the sugar-basin, From there they let themselves
fall into the interior of the place, penetrating thus by main foree,
and without injuring any one, into the magazine. As the ceiling
was very high, the draught caused them to deviate from the
straight line, and thus a certain number fell into the fosse of the
citadel, that is to suy, into the water in the basin, Their com-
panions, gtatlﬂnﬂfli on the bank, made all eﬂ'nrts_ imaginable tg
fish out the drowning ants, but were afraid of taking to the water
of such a large lake. All that they could do was, 1o stretoh
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out their bodies as far as possible (keeping on the bank the
while), to lend & helping hand to their drowning friends.
Nevertheless, the salvage did not progress much, when the ants,
which were getting veéry uneasy, conceived a happy thought. A
few were seen to run to the ant-hill and then to reappear.
They brought with them a squad of eight grenadiers, who threw
themselves into the water without any hesitation, and who,
swimming vigorously, seized with their pincers all the drowning
ants, and brought them all on to ferra firma. Eleven, half-dead,
were thus brought to shore, that is, to the rim of the basin,
They would probably all of them have succumbed, if their com-
panions had not hastened to lend them assistance. They rolled
them in the dust, they brushed them, they rubbed them, they
streteched themselves on their dying companions to warm them ;
then they rolled them and robbed them again. Four were
restored to life. A fifth, half-recovered, and still moving its legs

“and its antennm o Little, was taken home with all sorts of pre-

cautions. The six others were dead. They were carried into
the ant-hill by their afflicted companions. One thinks one must
he dreaming when one reads such things as this, and yet Dupont
de Nemours tells us: “1I have seen it! "

Ants arve also very fond of a peculiardiquid which the plant-lice
secrete from a pouch in the abdomen. When they have got pos-
qession of a plant-louse, they excite it to secrete this liquid, but
without doing it any harm. They carry the plant-lice into the
ant-hill, or into private stables. There they keep them, give
them their food, aJ{d suck them. We have already mentioned these
curious relations which are established between ants and plant-
lice. Fig. 867 shows an ant thus occupied. The Gallinsecta® also
furnish the ants with sugary liquids.

During the cold of winter, the-ants‘sleep at the bottom of
their nests, without taking any food. A small number of species
only hold out t-hrﬂugh the severe season, by shutting themselves
up in the ant-]fill “"Llll. @ number of plant-lice. It is thus that
they pass the winter, with a supply of food. We must mention,
however, that in warm countries the ants do not hybernate.

We have just deseribed ant society during the quiet periods

. * Bew the Order Hemiptera, supra.—En. *
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when peace reigns supreme; but they are not more exempt than
other animals from the necessities and dangers of war. *They have
a great many enemies among the population of the woods ; they

»

Fiig. m,

—Ant milking Aphides, or Plant-lice (enngmifie).

must, then, be prepared to repel their attacks. They display in that
the most scientific resources of the military gy applied to defence.
It is almost needless to say that sentinels are, at all times, posted
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ut a reasonable distance from the ant=hill, to observe the environs.
When the fortress is unexpectedly attacked, whether by large
insects, Coleoptera, for instance, or by the ants from a neighbour-
ing nest, these vigilant sentinels immediately fall back and give
the alarm to the camp, not, however, without having boldly con-
fronted the enemy and opposed to him an honourable resistance.
Having re-entered the nest in all haste, they precipitate them-
selves into the passages, tapping with their antenns all the ants
which they meet, and thus spreading the alarm in the city.
VEI'}" soon the agitation has become geneml, and thousands of
combatants sally forth from the citadel, ready to repel the attack
and make the enemy bite the dust.

The possession of a flock of plant-lice is sometimes a subject
of discord, and becomes a casus belli between two neighbouring
ant-hills. But, nsually, the war has for its objeet to'make pri-
soners in other nests, and to carry off part of the inhabitants as

“slaves. This is the origin of mived ant-hills, winieh, independently

of their natural founders, contain one or two foreign species, helots
whom the conquerors have taken away from their birth-place, to
make of them auxiliaries and slaves. In these mixed ant-hills,
the species imported execeed in number the original population,
as it happens sometimes in those ships which ‘are nsed in the
slave trade, and on which the slaves are often found in greater
numbers than the sailors composing the crew. The phalanx of
ants reduced to a state of slavery pay all sorts of attentions to
their masters. “They lick them, brush them, caress them, carry
them on their backs, feed them—good and faithful servants that
they are—and even rear their progeny. The masters impose on
their slaves all sorts of work., They only reserve for themselyves
t-!m malri;:g of war. From time to time, they undertake expedi-
tions against some neighbouring ants’ nest, Tf they are conquered
and come back without bringing with them any prisoners, the
slaves or auxiliaries are sulky to them, and will not allow them
for some time to enter the nest. Tf they return, on the con-
trary, loaded with booty, they flatter them, they give them food,
they relieve them of their prisoners, which they lead away into
the interior of the fortress, The warlike tribes, however, never
carry off any other but the larve and nymphs of workers from
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the ant-hills they plunder. These young ecaptives get used to

their kidnappers : brought up in fear of their masters, they never
think of abandoning them.

Two species constitute the warrior tribes which form societios
mixed with the species they reduce to slavery. They are the
Russet ant (Fig. 368) and the Blood-red ant (Fig. 369). They

. .
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Fig 368.— Rusaet Ants { Polyerus ritfescens).

always attack the nests of the Ashy-black (Formica fusca) and
the Miners. The Russet ant has mandibles made for war; they

e

appear cusout for struggling and fighting. The Blood-red ants |

are less ferocious. They work themselves, and make none of those

Fig. 860~DBlopd-red Ant { Formice senpuinenr).

sweeping raids by which the Russet ants depopulate the neigh-
bouring ant-hills,

‘What Peter Huber has done for bees, Francis Huber, his son,
has for the ants. It is. from Francis Huber that we borrow the
description which it remains for us to give, of the habits of ants
in times of war, He thus relates one of these efpeditions, of which
he was a witness :—¢ On the 17th of June, 1804, says he, “as I
was walking in the environs of Geneva, between four and five in
the afternoon, T saw at my feet u legion of largish russet ants
crossing the road. They were marching in a body with rapidity,
their troop occupied a space of from eight to ten feet long by three
or four inches wide; in a few minutes they had entirely evacunted
the road ; they penetrated through a very thick hedge and went
into a meadow, whither I followed them. They wound their way
along the turf without straying, and their column remained always
continuous, in spite of the obstacles which they had te surmount.
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Very soon they arrived mear a mest of ashy-black ants, whose

dome rose among the grass, at twenty paces from the hedge. A
few ants of this speties were at the door of their habitation. As
«soon as they descried the army which was approaching, they threw
‘themselves on those which were at the head of the ecohort. The
alarm spread at the same imstant in the interior of the nest, and
their companions rushed out in crowds from all the subterranean
passages. The russet ants, the body of whose army was only two
paces distant, hastened to arrive at the foot of the nest ; the whole
troop precipitated itself forward at the same time, and knocked
the ashy-black ants head over heels, who, after a very short, but
very smart®combat, retived to the extremity of the habitation.
The russet ants clambered up the sides of the hillock, flocked to
the summit, and introduced themselves in great numbers into the
first avenues; other groups worked with their teeth, making a

wlateral aperture. In this they succeeded, and the rest of the army

penetrated through the breach into the besieged city. They did
not make o long stay there; in three or four minutes the russet
ants came out again in haste, by the same adits, carrying each one
in its mouth a pupa or larva belonging to the conguered. They
again took exactly the same road by which they had come, and
followed each other in a straggling manner; their line was
easily to be distinguished on the grass by the appearance which®
this multitude of white shells and pupew, carried by as many russet-
coloured ants, presented. They passed through the hedge a
gecond time, crossed the road, and then steered their course into o
field of ripe wheat, whither, I regret to say, I was unable to follow
them."* ;

Huber adds that having returned to the pillaged nest to
qumi.ue it more closely, he saw some ashy-black workers bring-
ing back to their home the few larve which they had succeeded
in gaving. Having later discovered the nest of these Amazons,
Which is the name he gives to the warrior ants, he found there
many of the ashy-black ants living on very good terms with their
kidnappers.

The Amazons begin their expeditions at the end of June,
during the hottest hours of the day. They come out in long

&« Recherches sur les Meocurs des Fourmia indigénes,”  Paris, 1810, p. 210,
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ﬁlE'B, Elg]ltr or ten 11.1}1'0_;15t, preeeded b}: their scouts. These i :
columns start at a run, in a straight ling, and without feeling
their way. They have no chieftain. The van is re-formed every .
u{ument. +T]:n:]ssc: who are in front do not%emain there ; at the HIJLII (el
of & certain time they go and range themselves in the rear, u.nﬁ
2 Te}'l“““‘i by those which were behind. The whole troop is
thus in constant communication throughout its entire length.
Rarely does:the expedition divide into two bodies. Arrived
}u:n:ler the walls of the fortress, the column halts and masses itself -
mto one corps. The assault is made with incredible impetuosity.
In the twinkling of an eye the place is escaladed, taken by
storm, and pillaged, and the ashy-black ants either pht to flight
or led away into captivity. The same ant-hill may be invaded
48 many as three times running on the same day; buf then the
ashy-black ants, on their guard, have barricaded themzelves in,
::le i that case the aggressors return home without pillaging)—-*
em. F
The Mining ants (Fig. 870) are less timid than the ashy-black, .
und.as they defend themselves with more cnergy, there are fre-

Fig. a7, —ﬂ:mng ARt ( Formien enmiculeris), mnle; worker, amd fomale.

quently deadly combatsy and the field of baftle isdeft covered with
heads, legs, and limbs scattered about here and there, with the
dead and wounded. The miners pursue the pillagers, and snatch
t}f“i" plunder from them. But they are sometimes driven back . 3
vigorously, and the russet ants gain their lair with their plunder,

The tacties of the Red ants (jrbrr:eie'u sanguinea) differ from thm&aﬁ
of the russet. They only sally forth in small detachments, which '
hcgili by m‘lguging in skirmishes with the scouts thrown ﬂu.t.r
round the enemy’s ant-hill. Couriers, despatched from time to
time_to the camp of the red ants, bring up reinforcements. Y
When the troop feels itself sufficiently stromg, it invades the
nest of the ashy-black ants, and carries off their offspring, which |
the latter have not had time to secure. Sometimes, also, the red -



%

Yants which thus desert their birthplace. Many species abandon
P Y &p

HYMENOPTERA. S07

" ants instal themselves in the nest whose inhabitants they have

gjected, and transfer their own population to it. The motive for
this emigration is-that the old nest has become useless, or that
it is exposed to some danger. The red ants are not the only

it likewise for analogous motives, and construct elsewhere another
dwelling, to which they transport all the population of the first
nest.

When one reflects on the habits of ants, one is forced to admit
that intelligence and reason appear still more in their acts than
in those of bees. The life of ants, as well as that of bees, as far as
we are concerned, is an uninfelligible enigma. The acts of
animals, in general, are sometimes an abyss unfathomable to our
reason. The Orientals say, “The last word may be written on
‘man : on the elephant, never ! Let us add that they should no

¢ More say that the elephant will be an inexhaustible theme, but

L

“that the history of the unt will continue so alwdys.

The best-lnotyn genus of the Fossores or Fossorial Hymenop-
tera is Phifanthus (Fig. 371), which feeds its larves on bees,
having first numbed them by its sting; Powpilus and Sphex,

Fig. 371.—Fhilanilius trinngnlim, Fig. £72.—Mutilla Europen.  Male i femal
L & S

which attack spiders; Mutiila (Fig. 372), whose females resemble
ants, agreeably variegated with red and yellow; the males, pro-
vider].'l.!.l"iﬂl wings and smaller in size, being black, The _-‘Ifuf;ff}.-g are
f]:i]tmal on solitary bees, their larve ﬂ.ewuring the larvee of
. Other IT}'T!lElluptﬁm lay their eggs under the skin of certain
Insects, ESP‘-‘}‘-liﬂl}’ when these are in the larve or caterpillar state
thus rendE_rlng FE!‘?iEc to agriculture by ﬂcstrn}'i_ng T:I;-rca.t 'iﬂlﬂiIll'r
‘Emr of Reslolt msects. In Hewof & sting they haye an auger,
intended to pigree the gkin of their xinlim:. Tt is thus that the
lehneumons introduce their eggs under the skin of caterpillars.
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Pimplaz (Fig. 373), which belong to t.l:}ia group, have a very
long ovipositor, which, with its two appendages, constitute three
lancets, and enable them to get at the lazve in their retreats.

Fig. 510.—A spéries of Fiinpla. Fig. 374,— A npecien of Ophion.

The: Ophions (Fig. 374) have a sickle-shaped abdomen. They lay
their eggs on the skin of caterpillars, which they attack with the -+
short, cutting suger with which they are provided. :
The Cynips, or Gall-insects, are small black or tawny
HFmE“‘fFf“m- the females of which have an auger, with which
they PT}E][ the young shoots of plants, rolled up spirally and
hidclm% in a fissure of the sbdomen. A peculiar liquid which they
pour into the hole round the ege they have laid, causes an
excrescence to grow, which is called g * gall”” The larva is-
developed in the centre of this gall, and transformed into a pups,
and afterwards into a perfect inseet, which makps its exit by e
hole in the wall of its prison. Fig. 375 represents the Cynips of
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the oak-tree (Cynips quercusfolii), and Figs. 376 and 377, the galls
it produces. The galls of the rose are hairy, and are sometimes
called “ Robin’s Cusbion.” The gall-nut, rich in tannin, which is

i

Blassl | empolmgiey (s
used in the manufacture of ink, is the produce of a foreign Cynips,
which lives on an oak found in the East. Apples of SBodom, which
travellers bring back from the shores of the Dead Sea, are large
galls,® full of dust and dry larvee.

The Urocerata and the Tentkredinete form two tribes of insects,
of which the first are of great size, have a cylindrical body,
the abdomen being attached to the thorax in its whole breadth,
without any pedicle,

The insects of the genus Sirex (Fig. 378), belonging to the former
of these, lay their egps in living wood, and their larvee live for many
years in the interior. They are to be met with in great numbers in
forests of pine-trees, and according to Latreille, show themselves

h sometimes in such great numbers as to bedome an object of terror.

) Tfhe female of the Giant Sirex (Sirex gigas) Possesses a long recti-
linear auger. The mandibles of the larvie are of grent strength,
and are even capable of perforating lead. This fact has been observed
many times.  In 1857 Marshal Vaillant presented to the Académie

des Sciences some packets of cartridges containing balls which had
L]

* Mada by Cynips dnsitna.—En,
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been pierced through by the larve of the Sirex during the
sojourn of the French troops in the Orimea. Some of these
insects were still shut up in the gallery which.they had hollowed

L] Fig. 373.—Sirex gigas.

out in the metal. M. Dumeril (and this was one of the last works
of that venerable and learned naturalist) wrote a Report on this
subject, in which were recorded many analogous instances. He
quoted as an example, that M. le Marquis de Bréme, in 1844,
showed to the Société Zoologique many cartridges in which the
balls had been perforated by the insects to a depth of about a
quarter of an inch. These cartridges came from the arsenal of
Turin. They hall beerf placed in barrels made of larch wood, the
inside of which had been attacked by the insects. It was dis-
covered that it was after having left the wood that they had
gnawed through the envelopes of the cartridges and at last the
balls themselves. Tn 1833 Audonin presented to the Société
Entomologique de France a plate of lead, from the roof of a build-
ing, on which this naturalist supposed that the larves of & Callidium®
had made deep sinuosities, as they do in wood. Before this, parts
of the leaden roofs at La Rochelle had been noticed not only gnawed,
but pierced from one side to the other, by the larve of Bostrichis
capucinas.t  In 1844 M. Dumarest reported the erosion and
perforation of sheets of lead by a species of Bostrickus and by the
Callidium. Tn 1843 M. Du Boys presented to the Société A’ Agri- -
L # A Coleopterons insect.—En, + Aleg s heotls—En.
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culture of Lixﬁnges S0IE ﬁtn‘mnt}"peﬂ Plutus, composed, as 15 well
known, of a very hard alloy, formed of antimony and lead, which
had been pierced and riddled with holes by two specimens of a

_ Bostrichus. The holes were a seventh of an inch in diameter, by

twoinches in depth. The stereotypes were thus perforated, although
they had been wrapped up in many folds of paper and cardboard.
As the printing served for the work called * Lies Fastes Militaives
de la France,” one may say that the brave soldiers received
from an insect more wounds than their enemies had ever given
them.

To prove that these imsects have really the power to perforate
metals as”others perforate and pass through woody matter, the
entomologist of Limoges made the following experiment. He
placed in a leaden box, whose sides were thin, a living specimen
of the Fire-coloured Lepture of Geoffroy (Calfidium sanguineum),

.4 Coleopteron wliich is commonly found in houses in France in

winter, its larvee being developed in great numbers in firewood.
Above this box he fitted on another, also containing a specimen of
this insect, which he shut in with a third box. A few days after-
wards he sepavated the boxes. The middle one had been pierced
through, and the two insects were found together, the one which was
below having made a hole through which it might introduce itself
into the middle box. M. Du Boys made a chemical experimen-
which enabled him to establish beyond a doubt that tie insect
which had gnawed the metal had not made it serve as its food.
The dried body of one of these insects wac analysed. After having
dissolved it in azotic acid it was completely burnt, and there could
not be found in the ashes taken up by the azotic acid the least

-trace of lead. This experiment proves that these insects had for

their object only to escape from the galleries in which they were
aceidentally deposited in their larva stete, and that it was not
until they had undergone their complete transformation that they
nndem'ﬂun.:d to gaim their liberty. Observations of the same kind
were rEm]lhphEll after the Report of M. Dumeril. The Académie
des Sciences received, in the month of J une, 1861, two Memoirs.
—one from M. Heriot, captain of artillery ; the other fromy,
M. Bouteﬂle,.cttmtﬁr of the Museum of Natural History of Gre-
noble—eontaining many new observations on the perforation by s
nn
2 4
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insects of leaden balls contained in cartridges prepared for war.
M. Milne Edwards read to the Académie‘des Sciences a short
Report on these works. s _
The insect which had produeed the perforations observed i“*rf %
the balls sent to the Crimea in 1857, and which M. Dumeril par- "} -
ticularly studied, was the Sirex fuvencus, and had been taken from
France in the wood forming the boxes which contained the
cartridges. In the other casecof which we are speaking, that is to
say, of the cartridges which were sent i 1861 to the Académie .
by Captain Heriot and by M. Bouteille, the perforations had been
produced by another species.  Mr. Milne Edwards, who found the
insect that had caused this strange damage, had no trouble in
recognising it as the Sirex gigas, which, in its Jarva state, lives
in the interior of old trees or pieces of wood, and which after it
has gone through all its metamorphoses, comes out of its retreat,
to reproduce its kind. To clenr themselves a way, they ent 3
away with their mandibles the ligneous substances or other hard !
bodies they meet with on their road. If was in pursuing this
object that the insects, imprisoned accidentally in the packets of
cartridges when they were yet only in the larva state, must have
attacked the leaden balls, as also the paper and the other matters
which they met with on. their road, and which opposed their
passage. M. Bouteille proves, in his Me- |
A moir, that M, Dumeril had committed an
error in saying that the perforating organ
employed by the Sirer to attack the leaden
balls in the cartridges in the Crimea was
the anger situated at ihe extremity of the
abdomen of the female, and intended for
cutting into that part of the wood where
it is to lay its eggs. M. Bouteille has'
established, in fact, that they were ngt
only the females which attacked the Cap. +
Fig. #70.~Larm of n Saw-fy  tridlges, but that the males, which have o
[ Temthreda), &
auger, had oceasioned the same damage, *
The Tenthredinete are called “saw-flies,” because the females -
N farnished with a double auger, notched like a saw, with "
. wwhich they cut into the vegetables in which they lay their eggs. 7
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The larve of these insects have a striking resemblance to the
caterpillars of Lepidoptera. They can only be distinguished from
them by a great globular head, not
hollowed out, and by their abdomi-
nal legs, in general to the number
of more than ten. They are called
false caterpillars (Fig. 379). Most of
them, when touched, evect themselves
and move about in a threatening
manner. They spin a silken cocoon
before changing into pupwe.  The Lophyrus pini, which ‘devours
the leaves of pine-trees, belongs to this family.

Fig. m.—Lwll_'Frus pimd.

nn2



VIIL
e 4 NEUROPTERA.

Tur Nedroptern—the type of which Order are the Litellulas, or
Dragon flies— have four membranous wings, generally rather
broad, provided with transverse delicately reticulated aervures,
which give them the appearance of luce, Although ong of the
least extensive, this Order presents the greatest modifications of
form and of habits.

Une section of Neuroptera contains some insects which undergn

incomplete metamorphoses, The Libellule, the Ephemere, and the
Termites belong to this category. The insects belonging to the
other section, in which are classed the Plryganide,* or Caddis
flies, the LPanorpate, and the Myrmelionides, or Ant Lions, undergo
complete metamorphoses. " The pupe of the first walk and live
absolutely in the same way as the larvee; only, at the moment of
ﬂ:te last transformation, the skin of thet pupa splits, and the perfect
insect comes forth. In the case of the second, pn the contrary,
the pupa is motionless, inactive, and takes no food, as in the
H}"_ﬂlﬂnupteru, Coleoptera, &e. In spite of, this diversity in
their mode of development, all these insects resemble each other

too much for us to divide the Order; from which it follows that

we muist naot ﬂ.thlf.’h too much importance to differences of trans-
formation by which the ;

i _ . @ Insect arrives at jts perfect state,
The most interesting inspets among the Neuroptera are the
Termites, improperly called White ants, on account of the great

analogy which exists between {heip habits and those of ants. ¥

They constitute, by their way of ving, a striking anomaly in

© Thewa viro seperatoc JOm SIe B MGTAr hin ity SR L e s
the nome of Trichopters, by Kirby.—Fn,
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the Order in which their conformation places them. 1]11 fact, they
live in very numerous societies, and build very ?_nhd‘ and eh
extensive dwelling-pluces—quite Cyclopean or Titanic works n
compgrison to the ting dimensions and weak and feeble appearance
of the insect. -

Many travellers have spoken of these insects. They HEe m?t'
with in the Savannahs of North America, in Guyana, in -"f"-f‘ﬂm{ e
New Holland, and even in Europe, whither they have bED‘F‘ e
ported. M. de Prefontaine relates that, when he was tl'avc%llffg B
Gruyana, he saw the negroes besieging certain strange buildings,
which he calls ant-hills, They dared not attack them except from
a distance’ and with fircarms, although they had tnl-:er} the precau-
tion of digging all round them a little fosse filled with .watm', in
which the besieged would be drowned if they made a sortie. These
were the Termites' nests;

Perhaps it is to Termites Herodotus alludes when he speaks of
ants which inkiabit Bactria, and which, larger. than a fox, eat a
pound of meat a day.* Retired in the sandy deserts, these E‘H"‘“Fiﬂ
insects hollow out (says he) subterranean dwellings, and raise
mounds of golden sand, which the Indians carry away at the peril
of their lives, Pliny, who relates the same fables, adds that thefe
were to be seen in the Temple of Hercules the horns of these ants.
Even in our own days some travellers have repeated absurd
fables about Termites. They have attribyted to them u vencm
which one cannot breathe without being poisoned ; they have said
that a single bité was enough to cause a mortal fever. The truth,
as it is revealed to us by conscientious observers, is still stranger
than these fictions or errors. The Termites present curious modi-
fications, on the nature of which naturalists are not agreed.
There are, in the first place, the perfect insects, males and females,
which are provided with wings; then there are the neuters,
which are divided into soldicrs, whose duty it is to defend the
nest, and into workers, upon whom devolve the architeetural
works and household cares. These last are smaller than the
soldiers.  Laotreille and some other naturalists think that these
workers are the larve of the Termites. Smeathman thinks that the

* T Quatrefages, “ Sonvenics dun Nuturaliste,” in 18mo, Paris, 1854 tome ii.
o2 877,
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soldiers are the pupe. DL de Q.untrefageg admits that the soldiers
are the neuters, and that the workers are recruited both from the
larvee and from the pupme. Tt may be admitied, with other natu-

ralists, that the soldiers and the workeps are neunters: the first,

abortive males, the second, abortive females. Here is, indeed, what
M. Lespés has ohserved in the Termites of the Landes. Among
these insects, the most numeroys are the workers : their size is
that of a large ant, and their duties are to excavate galleries, fo
search for provisions, and to take caye of the eggs, the larven, and
the pupe. The workers have a rounded head and short mandibles,
and are blind. The soldiers, Jess numerous, have an enormons
head,—nearly as big as the rest of theiy body,—very strong crossed
mandibles, and are blind like the workers, Anatomy showed M.

Lespés that both are newters—that is, the soldiers male$, and the

workers fomales, with aborted organs.
The larva of the females much resemble the workers. Thosa

which are to become males or females are distinguished from those |

which are to become neuters by very slight rudiments of wings,

~_and their pupm show already imperfect wings, hidden in cases;

furtlsermore, they have eyes hidden under the skin. The males and
Yemales alone have eyes; they also have wings, which they lose
immediately after the conpling. Those which proceed from the
pupe with long wing-cases hecome kings and queens after their
swarming, which takes place at the end of May, The pups with
short wing-cases ‘become perfect in the month of August, and pro-
duee larger males and females, which becoma the kings and queens.
All these couples are collecied by the neuters, and the (Uecns,
large and small, set to work imﬂlt‘f]iufely to ley. The largest are
much the more fruitfyl. The workers do not seem to take any
care of them at all. With the exception of this last peculiarity,
everything probably goes on in tha same manner with the exotip
Termites; but with the latter the queen is an object of worship.
Fig. 381 represents the four types of the republic of the Zermes
{ucifugus. On the left is a worker, on the right a soldier, in the
centre a winged. male ; all three very much magunified, the lines
drawn by their side n}mwing the natups] gize.  Below the male s
the pregnant ihoes (D _D DD, of ﬂ}e natural size, :
Many species of Termites were studied with capp by the English
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traveller, Smeathman, at the end of the last century, in Southern
Africa,  His account of them is the most exact and most complete

.1&!‘*“3 ,. [ 3 1- ._.‘.: ...

s S8L—Terues tucifugus.  Muls (A3, i ;
Fo Fuculs&a?fdml'emule, n:1m |?x'::r:£|‘,::){n %‘JEEE]EL Gt
which we have of these insoets® The largest of the species
observed is the Termes bellicosus. The workers are a fifth of an
* «Bome Account of the Termites,” &c., in the Philasophical Transactions, vol.
Ixxi., 1781

L
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inch long, the body soft, and of an extreme delicaey, but the sharp
mandibles capable of attacking the hardest bodies. The soldiers
are twice as long, and weigh as much as fifteen workers, and may
be distinguished by their enormous horned.head, armed with sharp
pincers. The male weighs as much as thirty workers, and attaing
to a length of nearly four-fifths of an inch. |
But the pregnant female leaves all these dimensions far behind,
Her abdomen becomes two thousand times as big as the rest
of her body ! She then attains to six inches in length, and weighs
as much as thirty thousand workers. By a hideous contrast, the
head alone does not increase in size. D D D D (Fig. 381) is an
exact representafion of this monster. She is always motionless
and captive in her cell, entirely occupied in laying. Her fecundity
surpasses all bounds : sixty eggs a minute, more than eighty
thousand a day. Smeathman is inclined to think that this pro-
digious laying goes on during the whole of the year. “ This soff, |
whitish beast,” says ‘M. Michelet, “a belly rather than a being, is.° 1
as large at least as one’s thumb ; a traveller professes to have seen
one of the size of a crawfish. The larger she is, the more fruitful,
the mgre inexhaustible, this terrible insect-mother seems to be
the more adored by the fanatical rabble.” She seems to be their
beau-ideal, their poetry, their enthusiasm. If you carry away with
any rubbish a portion of their city, you see them instantly set to
wark at the breach to build an arch which may protect the vene-
rated heud of the mother, to reconstruct her royal cell, which will
*become (if there are sufficient materials) the centwe, the base, of
the restored city. T am not astonished, though, at the excessive
love which this people show for this instrument of fecundity. If
all other species did not combine to destroy them, this truly pro-
digious mother would make them masters of the world, and—swhat
shall T say P—its only mhabitants, The fish alone would be lef :
but insects would perish. Tt suffices to be remembered that
the mother-bee does not produce in a year what the femala
white ant can produce in a day. By her they would be enabled to
devour everything; but they are weal and tasty, and so everty-
thing devours them.”® In fact, birds are very greedy affer ter-
mites ; poultry destroy immense quantities of them, Ants give
# I, Michelet, * L'Insecte,” p. 328, ;
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“+ chase to them and eat them by legions. The negroes in Southern

Afriea cannot be sated with them. They gather such as have fallen
into the water and roast them like coffer; thus prepared, they eat

. them by handfuls, and+find them delicions. The Indians smoke

“the termites’ nests, and catch those that have wings. They knead

® them up with flour and make a sort of cake of them. Travellers,
moreover, all agree in speaking of them as very mnice food,
comparing their flavour to that of marrow or of a sugared
crenm. Smeathman prefers them to the famous palm worm (wer
palmiste of the colonists), a delicacy known in South America,
swhich is the larva of the Calandera palmarwm, a species of beetle.
It seemsy however, that an abuse of fried termites brings on a
dysentery which may prove mortal.

All the species of termites are miners, but the greater number
are also architects and masons. A few make their nest round a
branch of a tree. This nest is of enormous dimensions : it is as large”
as a tun. The illustration (Fig. 382)—after a drawing in Smeath-
man’s work—shows a nest of the Termes bellicosus, composed of bits
of wood firmly stuck together with gum. Above their subterranean
galleries the greater part of termites construct vast edificesmhich
contain their magazines and nurseries. The Termes mordazr and
Termes atrox raise perfect columns, supmounted by capitals which
project beyond them and give them the appearance of monstroys
mushrooms.  These columns attain a }J;eight of twenty inches,
with a diameter of five; they are construeted with a black clay,
which, worked -up by the insects, acquirves great hardness. The
interior is hollow, or, rather, perforated with irregular cells; but
the most curious edifices are those of Termes bellicosus. These ave
irregularly conical mounds, flanked by a certain number of turrets
decrensing in height. Smeathman gives them a height of from
ten to twelve feet; but Jobson® affrms éhat he Has seen some as
high as twenty feet. If men constructed monuments so dispro-

* portionate to their size, the great pymmid of Giseh, instead of
bieing one hundred and forty-six métres in height, would be one
thousand eix hundred, and would be higher than the Puy-de-
Dome !

“ fhese knolls of earth are of a solidity which will bear any trial.

* “History of Gambia,”
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Nof only can many men mount on them without shaking them,
but buffaloes estabilish themselves upon them as watch-towers,
from which they can see over the high grass which covers the
plain, if the lion er *the panther is threatening them. These
edifices are hollow ; but their sides are from fifteen to twenty inches
thick, and are as hard as a rock. They are hollowed out into
gnllﬂries which connect them with the underground dwelling.
TUnder the dome is o pretty large vacant space, a sort of top story
or attic occupying one-third of the total height, and which keeps
up in the edifice a more uniform temperature than if all the block
lLind been filled up. On a level with the ground is the royal cell,
oblong, "with a flat floor and a rounded ceiling, and pierced with
round windows. All round are distributed the offices ; they are
rooms also with rounded and vaulted ceilings, communicating with
each wother by corridors. On the sides rise the magazines, with
their backs placed against the walls of the house; they are filled
with gums and with vegetable JlllGES solidificd and in powder. On
the eeiling of the myul chamber®rise pillars of about two feet in
lieight, which support the egg rooms. These ave little cells with
partitions of sawdust stuck together with gum, which sepArate at
the opening the large chambers from the clay halls. Placed between
the attics and the great nave surmounting the royal hall, the
nursery is in the most desirable position possible for uniformitygof
temperature and for ventilation. .

The royal cell encloses an unique uuuple, objects of the most
assiduous attc:u.i_.mm- but kept in closest<captivity, for the doors are
too narrow to afford a passage to the monstrous queen, and even
to the male, who dkeeps generally erouching by her side. Thousands
of servants busy themselves round the mother; they feed her and

carry away, night and i.LL},‘, the myriads of epgs 1‘:']1&}_1 she lays.
The eggs are plfmﬂl in the egg.houses, where they give birth to
white larve, resembling the workers, which nourish themsc'l'. es af
first on a sort of mouldy fungus which grows on the partitions of
their cells. They then become pupem, then neuters or males and
females, the lust two being provided with w ings.

{n a stormy ey f‘lﬂli“‘ the males and females come ouf of their
nest by millions to L“"P]nu in the air; then immediately afterwards
they fall to the gronnd and lose their wings, when they become an _
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easy prey to their enemies. A few couples only, picked up by the
workers, are put under shelter, and become the nucleus of a new
colony. The soldiers have no other occupation but to defend the
nest. If man attacks them, at the first Blow with the pickaxe,
they are to be seen running out furiously. - They attack their
aggressors, pierce them till they bring blood, and with their sharp
pincers hang on to the wound, and allow themselves to be torn to
picces rather than leave go their hold. The negroes who have no
clothes are soon put to flight; Europeans only get off with
their trousers very much spotted with blood, During the
combat, the soldiers strike from time to time on the ground with
their pincers, and produce a little dry sound, to which the
workers answer by a sort of whistling. The workers immediately
make their appearance; and with their pellets of mortar set to
work to stdp up the holes, and to repair the damage. THe sol-
diers then re-enter, with the exception of a small number, who
remain to superintepd the work of the masons ; they give, at
mntervals, the usual signal, and fhe workers answer by o whistling
which means * Here we are ! *? as they redouble their activity. If
the atfuck recommences, the soldiers are at their posts, defending
the' ground inch by inch. During this time the workers mask the
passages, stop up the gallesies, and wall up with eare the royal
cell. If you manage to penetrate as far as this sanctuary, you
may pick up and carty away from the cell which contains them
the precious couple without the workers in attendance on them
intemlpting their work, for they are blind. '

~ They never ventuire in sight except in extreme cases. No one
18 1gnorant of the terrible destruction these imsects occasion to
the works of man. Invisiple o those whom they threaten, they
push on their galleries tg the very walls of their houses. They
perforate the floors, the ‘beams, - the wood-work, the furniture,
respecting always the surface of the objects attacked in such a
manner that it is impossiblé to be aware of their hidden ravages.
They even take care to prevent the buildings they eat away from
falling by filling up with mortar the parts they have hollowed
out. But these precautions are only employed if the place seems
suitable, and if they infend to prolong their sojourn  there.
In the other case, they destroy the wood with inconceivable

i
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n ° rapidity. They have been known, in one single night, to pierce the

wholeof g table leg from top to bottom, and then the table itself;
and then, still continuing to pierce their way, to descend through
wo & the opposite Teg: afte having devoured the contents of a trunk
. Placed upon the table. On account of the devastations which
they oecasion, Linnmus has called the white ant the greatest plague

of the Indies.

There exist in France two species of termites, the Termes
{ucefugus, a little insect of a brilliant black (at least in the male),
with russety' legs, which is common enough in the moors of
Gascony ; and the Yellow-necked White ant (Zermes Havicolis),
which lfves in the interior of trees and does a great deal of mis-
chief in Spain and in the south of France to olive and other

. precious trees, whilst the first attacks oak and fir trees.
! Latreille established that it is the Termes lucifiljus which,

1 Causeg such havoe at La Rochelle, at Rochefort, at Baintes, at
Tﬂul'ﬂu:r Charente, in the Isle of Aix, &ec.,.where many houses
have been completely undermined by these terrible insects. But
M. de Q:mtmfuges' has proved that the habits of the termes found
in towns differ in many essential points from the habits of fermes
in the country. And so it is most probable that the former
belong to an exotic species, which must have been unfortunately
- , imported into France by a merchant vessel. According m
M. Bobe-Moreay,t it was only in 1797 jhat termites Wwere dis-
covered for the first time in Rochefort, in a house which had

stood for a lomg while uninhabited, and which they had com-
pletely undermined, In 1804, Latreille relutes, as a “hear-
say,” that the temnites had for some years made the inhabitants
- of Rochefort uneasy, but in 1829, the same author tells 4 very
different tale. He speaks with dismay of the rava ges committed

by this insect in the workshops belonging to the Royal Navy.

The importation of the termes into France is then of recent date.

| A note which was sent to M. de Quatrefages by M. Beltrémieux,

- 'ﬂ{“—‘ﬁ with _ﬁtm greater accuracy the date of the importation
- = of the termites; it must have taken place about 1780, o period at

-

-

_ * o Note sur los Termites ila In Rochalla™ Arinatis der | Betinias Narralter, 0
sérin, tome xx.; p. 18. 1853,

T “ Mémoire sur les 'L'r_'l'i[t:i‘[t_-j ohservis & Rechefort.”  Sainies, 1813
L]
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which the brothers Poupet, rich ship-owners, ¢aused bales of goods
to come from St. Domingo to Rochefort, to La Rochelle, and terother
places in that neighbourhood which possess storehouses, The
ravages which the termites have committed ity the towns of La Saip-
tonge are really frightful. Like Valencia, in New Grenada, these
towns will find themselves one of these days suspended over cata-
combs. At Tournay-Charente, the foor of a dining-room fell in, and
the Amphytrion and his guests tumbled together into the cellar.
There may be seen in the galleries of the Museunt of Natural His-
tory of Paris, the wooden columns which supported ﬁlis room, and
which were preserved by Audouin, who had been sent on a mission
to report on the damages done. Audounin also selected, as an
object of curiosity, a lady’s bridal veil, which had been entirely
riddled with holes by the termites. -

At La Rochelle these insects took possession of the prefect’s

house (built by the brothers Poupet), and of the Arsenal. There
they invaded offices; apartments, court, and garden. They could
not drive in a stake or leave a plank in the garden but it was
attacked the next day. One fine morning the archives of the de-
partmént were found destroyed without there being the smallest
trdce of the damage to be scen on the exterior. The termites had-
mined through the wood-work, pierced the cardboard, eaten up
the parchments and the papers of the administration, but had
always Bﬂi'ﬂplllﬂusljf respected the upper leaf and,edges of all the
leaves. It was by mere chance that a clerk, less superficial l-hﬂ_il
his colleagues, one fine tday raised one of the leaves which hid this
detritus, and thus discovered the destruction of the archives. All
the papers of the prefecture are now shut up in-boxes of zine,

These termites do not venture, any more than their congeners,
into the light of day. These terrible miners always envelope
themselves in obscurity; and construct on all sides coverad
gulleries as they advance into a building. M. Blanchard and
M. de Quatrefages saw i La Rochelle the galleries made by
them. They are tubes formed of agglutinated material, which
are stuck along the walls in the cellars and the apartments, or
else suspended to the roof like stalactites. Certain parts of Agen
and of Bordeaux begin also to suffer from the ravages of these
insects. The danger appears to be imminent,

el
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5 We are indebted to M. de Quatrefages for some interesting ex-
periments on the termites of La Rochelle. Not only has the
learned naturalist helped to make known to us the habits of
1 * these dark-loving ' insects, but he has also told us how to destroy
{ them.  Different substances had been tried in vain to stop these
terrible ravages—essence of turpentine, arsenical soap, boiling lye,
e, M. de Qlﬁitrelhge,s had recourse to gaseous injections. He
tried suceessively bioxide of azote, nitric aecid, chlorine and sul-
phuric acid, chlorine' ubove all fully answered his hopes. With
pure chlorine, he killed the termites instantaneously ; mixed with
nine-tenths of air, he suffocated them in half an hour. “ For
attacking' the termites,” says M. de Quatrefages, “one ought
to L‘]’.Inﬁsu h}r PI‘E!!IEI'EHL'D f.]-m 1].}1']'0{1 of their I‘ﬂ]]T'DEIllE.ﬁDTI, S0
85 to destroy the pregnant females. It is probable that, like
 their exotie congeners, the termites of France will endeavour to ,
4 defend themselves by walling up the interior of their galleries at
the first signs of an attack. The operator must then act with a
great deal of promptitude, and direct the apparatus as much as
possible into the very centre of their habitation, where the galleries
are the broadest and the most numerous. >
© “ With whatever care one acts, and whatever may be the success
of a first attempt, it seems to me impossible to destroy in one
campaign all the termites of o locality. In this, as in all operE.
tions of the same kind, a certain amoynt of perseverance is
necessary, especially if it is in a town or in a country infested by
them to a very“great degree; in that case, one will be foreed to
repeat the operation from time to time. Whef, on the contrary,
the termites are already cantoned, it seems to me that the sucuc&:as
ought to be lasting. This is fortunately the case at Ta LRochelle,
and by knowing how to profit by it, one may doubtless prevent
the spread of these pests, which, atrone tifie or another, may attack
1 Iﬂle whole town.”*

\ In 1864, the Lords of the English idmimlty addressed an in-
quiry to the Enmmuloginal Society of T swondon, on the best means
of preserving wood from the attacks of the Indian termitez. In

. answer to this inquiry, the Entomological Society recommended

* “Mémoires sur la destruction des Tormites,” Annales des Scienoes Naturelles,
3¢ serie, toma xx., p. 16,
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many processes: the injection of guicklime or of cressote, the
application of arsenical soap, &ec. But it does not appear that
these processes are infallibly efficacious, nor, above all, easy to i
employ. ' . .('
Among other Neuroptera which undergo incomplete meta- %
morphoses we will mention, first, the genera Pen:a. and Nemowra®*

1
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Fig, 450 —Larva of Perla Tijr. 184.—Larvn of o Flgg, 385.—Perla marginats
bicaudata, L = N emnaur, [lmra),

(Figs. 383, 384, and 385), which flutter about thehbanks of rivers,
and settle on stones, shrubs, and aquatic plants. Their larve are
naked, without cases, and alwayslive in the water, hiding themselves
under stones, to watch for small insects, for they are carniyorous.
One sees them often balancing their bodies, holding on to a pebble.
They go through the winter, and U]ﬂ}i' become pups in the spring,
After moulting, they have the rudiments of wings. Very soon \
afterwards the pupm leave the water, and undergo their meta- I-'J
morphosis. The adult lives only a few days, for its mouth is not
gnited for receiving food. The larve have, at the end of then
bodies, two long threads, which remain in the perfect Perla, but =
not in the perfect Nemowra ; the latter lose the two caudal hairs
# From sy, o threwd ; and ofpd, g tail —Hp,
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. when they arrive at the adult state. One species of Perla is
very common on the quays of Paris.

8
Fip. 3868, —Perln Weandnta, L]

The Ephemeride, or May_fly family, have lotig, slender bodies,
provided with two or three Jong silky hairs. “Their name indi-
- cates the short durablon of their existence. They appear in great

Lol ]

s .

Fig. 5], —Namonry ¥ilrieg tus,

Fig. 383, —Nemoura variggatog {larvid,

. ]

,?-llu-luhers at certain seasons of the year. Their hatching takes
Place at sunset; they have coupled and, laid their eggs by sun-

vise next day, and have ceased 1o live; so that the banks of rivers,
- f ponds, of lakes, are strewed with their bodies, Their number

i is sometimes so considerable that, according to Réaumur, the soil
“seems as if it were covered with snow, and they are gathered up
for manure. The Commgy Ephemera, or May-fly (Ephemert

EE
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vulgata, Fig. 389), is of a brown colour, banded with yellow, and +*
the wings smoky, with brown spots. Thesé dnsects are remarkable
07 for their elegant flight; they are continu-

ally rising and falling. . When. they move -
their wings, they rise; but if their wfngﬁi{
though spread out, remain motionless, a<
» also the silky hairs which form their tail,
they fall again. They may be seen in
myriads in places where there is much
water.

We have said that the Ephemerae live
only for a few hours. This is the general
rule; but their existence can be prolonged
for ten or fifteentedays by preventing their
copulation. If, however, the duration Hf
the life of these insects is so short when
they have reached the perfect state, whir,:ﬂj
1s when the conformation of the mouth pre-
vents them from taking any nourishment,
their larva state is of very long continu-
ance. Swammerdam says, in his curions
memoir, entitled “Vita Ephemeri,” it is
not less than three years. ;

The females lay their eges in one single mass, and let them
fall into the wacer, in the form of a packet. The larve which
come out of them are very active, and swim with great ease; but
generally conceal themselves under the pebbles at the bottom.
The sides of their abdomen are provided with gills, very much
fringed, which serve them, not only for breathing the air under
the water in the same way that fich do, but also for swimmning.
The larve have, at the extremity of their body, two or thpee
hairs, like the perfect insect. They hollow out galleries in (]
beds of I'i_\'m‘s and ponds, and live on small insects. The pup’
(Fig. 891) differs ouly from the larva (Fig. 300) in having
the rudiments of wings. When about to undergo their meta-
murphosi-‘!. they come out of the water and cling to plants, &e.
The skin cracks on the back when it is dry, and there comes
out @ hcﬂ_r}-‘ fllh‘:ﬂﬁf, which flics ff.‘ﬂl)l}, and has opague “‘il‘]g.‘:i.

Fig, se0.—Ephemera vilguta
imaga,

*
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It is still enveloped in a very thin skin, of which a last mou

Fig. 300, —Lurvs of an Eylemera, Fig. 301.—Pujin of an Ep hﬁmm"
after a few hours, frees it. This skin remains sticking te the
plant on which the moulting was
effected, preserving the shape of the
msect. This moult is peculiar to the
Lphemere ; it is the transition from
the false imago ( pseudo-image) to =

In the same family is the genus
Cloélon whose larye prey on minute
insects. The Cloépn diptera (Fig.
392), which has only two wings, is
often to be met with in houses,
Testing on the window panes and
Curtaing, All these insects keep
hﬂdl:,.r in collections ; they lose their
shape, and their members are so
fragile that the least shock suffices

f
to break them, i

The Libellulas, or Dragon-flies, Figh, 52, — Cloton dipters-

are insects of a well-defined type. The elegance of their shape,
: EE 2
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the grace of their movements, have won for them among the’
French their common appellation of * Demoiselles.” They are
always of largish size, Many are of bright und metallic colours,
which are not inferior in beauty to those of butterflies. Their
wings, of an extreme delicacy, always glossy and brilliant, preser}_%
varied tints; sometimes they are completely transparent, and have
all the eolours of the rainbow. Often, the colour of the males
differs from that of the females. They may be seen fluttering
about on the water during the whole summer, especially when the
sun is at its highest. They fly with extreme rapidity, skimming
over the water at intervals, and escaping easily when one wishes
to catch them. Nothing is prettier than a troop of dragon-flies
taking their sport on the side of a pond or on the banks of a
river, on a_fine summer’s day, when a burning sun catses their
wings toshine with most vivid eolours. \
In the perfect state, as well as in that of the larva and the pupa,;-J
the Libellulas are carnivorous. Their rapid flight makes them
expert hunters, and their enormous eyes embrace the whole
horizon. They seize, while on the wing, flies and butterflies, and -
tear them to pieces immediately with their strong mandibles.
Sometimes, the ardour of the chase leading them on far from
the streams, 'they are met with in the fields. The female lays her
¢ggs in the water, from which emerge larvs which remind one
somewhat of the form of the inseet, only their body is more com-
pact and their héad flattened. The larve and pup® inhabit the
bottom of ponds and streams, where, keeping out of sight in the
mud, they seck for msects, molluscs, small fish, &e. If any
prey passes within their reach, they dart forwards, like a spring,
& very singular arm, which represents the under Lip. Tt is a sort
of amimated mask, armed with st rong jagged pincers and supported
by strong joints, the which, taken fogether, is equal to the length
of the ‘hnrly itself. This mask acts at the same time as a lip and an .
arm ; 1t seizes the Prey on ity passage and conveys it to the Illﬂuthi_?
“When any aquatic insect Approaches: them ot o time whenk
they are in a humour fur eating.” says Charles de Geer, “ they
shoot the mask forward Very sudduniy and like a flash of light-
ning, and seize the inseet betwoen their two pincers: then, draw-
ing back [the mask, they bring the prey up to their teeth, and
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" begin to eat it. I have remarked that they do not spare those

of their own kind, but'that they eat each other up when they can,
and I have also seen them devouring very small fish which I put
by them. Tt is very difficult for other insects to avoid their blows,
X ecause, walking along generally in the water very gently, and,
a8 1t were, with measured steps, almost in the same way a cat does
on the look-out for birds, they suddenly dart forward their mask

" and seize their prey instantaneously.” * Fig. 393 represents, to

the left, the larva of the dragon-fly, with the instrument of attack
which we have called a “mask,” and which it is making use of

Fig. 380, —Lnrva of the LideTula nnd the perfect insect amarging.

~ for seizing a small insect; on the right, the adult dragon-fly

coming out of the nymph. N

. The respiration of these larves is vory singular. Their abdomen
‘78 terminated by appendages which they open to allow the water to

Penetrate into the digestive tube, whose ‘sides are furnished with

zills communicating with the trachem. The water, deprived of

uxygen, is then thrown out, and the larva advances thus in the

- water by the recoil. It has no tufts of lateral gills, which in the

* Charles da Geer,  Mempirgg pour servir & I'Histojre des Insectes,” tome ii.
28 partie, p. 674
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case of the Eplemer@ do the duty of fins. The pupa already
presents stumps of wings. To effect its metamorphosis it drags
itself out of the water, where it has lived for nearly a year,
climbs slowly to some neighbouring plant; and hangs itself
there. Very soon the sun dries and hardens its skin, which
all of a sudden becomes bright, and cracks. The dragon-fly them
sets free its head and its thorax, and its legs, its wings, still soft ands
wanting in vigour, gain strength by coming in contact with the
air, and, after o few hours, they have attained their full develop-
ment. Immediately the insect abandons, like a worn-out suit, the
dull slimy skin which had covered it so long, and which still pre-
serves its shape (Fig. 393), and dashes off in quest of prey.

BT
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Fig. 3. —Libelluta depressn, {he Comman ltmp:m.ﬂx.

The Libellulas.are common all over the world. Their type is
the Libellula depressa (Fig. 394), very commaon in Europe. The
male is brown, with the abdomen blue underneath; the female, of
n sort of olive-yellow, bordered by yellow on the sides. Both
have the abdomen brogd, and flgiteried.

The Ashna, with a eylindrical abdomen, attains to the length
of two and a half inches, . Tts flight is move rapid than that of the
swallow. The Calepteryr flios more slowly. The male is of a
metallie blue, its diaphanons Wwings are traversed by a band o
greenish Dblue; the female, of o hronged green, has wings of a
metallic green, with a yellowish mark o the edge. These insects
reat on reeds, retaining their WITIirs in g tm*ti:-ur

1.*

position.
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*  Tha Agarions, which are of the same family, have the body

white, brown, or green, and the eyes very prominent. They are

£ more slim, and graceful than the Libellulas properly so called ;
5 ;hﬂihr larvie are very elongated.

¥ In the spring, one meets in the woods with insects having large
gheads and elongated thoraces. The females have a long auger, with
owhich to deposit their eggs under the bark of trees, where their
* larvee, which feed on insects, and twist themselves about like
small serpents, live. The pupe are also very active; they re-

T

Fig. 495 —NMale Raphidin.  Fig. #00.—Larva of n Raphidin.  Fig, 007.—Pupa of a Raphidia,
semble the adults very much, and have the wings laid against
the body. These insects, which are met with everywhere, but
always in small numbers, are the Raphidias, which we see repre-
sented (Figs. 395, 306, 397) in the stat of larva, pupa, and adult,
and the M‘fmt.eaprzs (Fig. 398), one species
of which is common in the sonth of Europe.

M. Blanchard classes in the same tribe the
genus Semblis, Whose larvie are aquatic, with
scaly heads, provided with eyes, and with

| curved mandibles and short antennm. The
larvee and the pupm breathe, like those of the Fig: %&—Mantisga pagana.
Lplemere, by articulated external ﬁlil‘tﬂ or gills,

¥ .

analogous to

Sesasan BEVIARRNSR

Tk i —_‘.j___ --,_1“_,-.!1!=-@:..._..; r_;:‘.l ;
& oy @ il |

{ Fig. 500,

~Semblis lutaring, imngo, papn, and larva.

{ those of fishes. Nevertheloss the pipe live on land, not in water.
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They hide themselves in the earth at the fool of trees, and 1—'1‘10
adult issues forth at the end of o fortnight, leaving its pupa skin
behind. Tt lives but a few days. The female lays her eggs on
reeds, stones, &e, Fig. 399 represents the Mud Sembliz in jtﬁ@
three states. “

We now come to those Neuroptera which undergo complete meta-
morphoses. They are the Myrmeleonide, of which the Ant-lion
(Myrmeleo) is the most prominent type, and the Phryganide, or
Caddis-flies,

The larve: of the Ant-lions live on the land, and are carnivorous.
When about to undergo their transformation into pupea, they spin
for themselves a silky cocoon. The larve of the Plryjaneas, on
the contrary, live in the water. They surround themselves

Fig. 400, —Ant-lion ( Myrmeles formicaring,

with a sort of protecting case, composed of a silky shell and
incrustations of all sorts. The pupe, as well as the larve of these
insects breathe by means of gills,

The Ant-lion (Myrmeleo fmﬁimri:m, Fig. 400) 1s found in the
environs of Paris. It is an elegant inscet, resembling the dragon-
fly ; and is distinguished from it by its antennm. TIts larva is of
a rosy, rather dirty grey, with little tufts of blackish hair on iis
very voluminous abdomen. Tts legs are rather long and slender ;
the front legs arve separvated forwards, whilst the hind legs are
fixed ngainst the body, and ouly permit the animal to walk back-1
wards. These larvie are met with in great abundance in sandy
places very much exposed to the heat of the sun, There they con-
struct for themselves a sort of funnel in the sand (Fig. 401), by

E

5

-

‘l‘_ |
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= F dumrib[né, backwards, the turns of a spiral whose diameter
' gradually diminishes. Their strong square head serves them }?ﬁi 1
spade with which to throw the sand far away. Thc_',f then hide
themselves at the bottom of the hole, their head alone being out, and
ﬁf \P' whit with patience for some insect to come near. Searcely has ﬂ:l.B
" ant-lion perceived its victim on the borders of its fun.nel, when it
throws at it a shower of dust to alarm it, and make it fall to th'u
*  bottom of the precipice, which does not fail to happen. Then it
3 seizes it with its sharp mandibles, and sucks its blood ; after
? which it throws its empty skin out of the hole and resumes the

I Fig. 402.—Larva, cocoon, and
£ Fig. 401.-—Ant-lion's funnel. pups of the Ant-ldpy,

- . look-out. Ants especially become its prey, whence its name of
Ant-lion. Towards the month of July, the larvie make them-
selves a spherical cocoon, mixed with grains of sand, in which
they are transformed into pupm which are hatched towards

. the end of August. The perfect‘Ant-lions diffuse an odour of

- roses; their flight, which is weak, distinguishes them from the
dragon-flies.  We meet in the south of France with a very
¥ beautiful species of Ant-lion, the Myrmeleo libelluloides (Fig 403);
. 1ts larva can move forwards, and does not dig itself a funnel.
| The genus Asealaplus (F ig. 406) is remarkable for the long
& * clubbed antennwe of its members, and for their rapid flight. They
f like the sun, and live espmia'[}}r in hot countries ; however, one
- meets with the Ascalephus, in the month of July, near Puris,
. on the dry declivities of Lardy and of Poquency. Their larva
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(Fig. 405) have mandibles adapted for suction. They wateh for
insects under heaps of stones, and spring upon: their prey.
The first states of the Nemoptera* (Fig 407) are as yet little

i

\1

Fiig. "“3:‘—-“3'11:11\-&" libelinloides, ' "
known. They are insects with wings spotted with vellow and
black, the lower ones almost linear, and are met with in sonthern
comntries, and but very rarvely in the south of Franes.

® From vy, o throad, and TEHN, 0 wine T,
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The Hemerobeuses, to which are given by the French the
name of Demoiselles terrestres, or Land dragon-flies, are very small

Fig. 404, —Tarvn al Fig. 405.—Larvn Fig. 408, —Ascnlaphns merldionalis.
Myrmoten Llellutobdes.  of Ascalnphus.
-

delicate insects, of an apple-green colour, with golden red eyes.
These insects leave on the fingers, when seized, an offensive odour.

Fig. 407 —Nemropters Coa, ©

Régumur calls them Lions des pucerons (plant-lice lions), because
their larvae, which resemble the larvie of the Ant-lions, and which
live on plants, feed on plant-
lice. They attack also cater-
pillars. Their mandibles are-
- 1}1-nﬁf1nd with a eanal for sue-
tion, like those of the foregoing

. gpeties.
The insects of the ZeTIS Fig. 408, —Damyins muciibatas.

Qsmylus (Fig. 408) are rather rare; but may be found in the

month of Angust in the shrubs which hnn]vr. ponis. They also
helong to the Hemerobide, Their larvim live in wet ground.
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The Panorpate constitute gingular little family, having a
peculiar -shaped head, which is prolonged to a sort of long and
slender beak. Aristotle called them Scorpion flies, and thought
they were winged scorpions. The Panorpas, properly so called
(Fig. 409), are found on hedges and plants during the summer,
Thﬁ:?’ have slim bodies spotted with yellow and black, and four
straight wings, also spotted with black. In the males, the abdo-
men terminates in a pair of pincers (Fig. 410), which rather

Eig. 40i,—Ponorpa, male nod female, |
remind one of the tail of a scorpion, and which are destined to
seize dragon-flies, which they kill by piercing with their beak.
The female lays her eggs in the ground (Fig. 411). In a week,
the larva makes its appearance; it is & month in developing, it
then buries itself still deeper in the earth, and changes into a

Fig, 410.—~Fincer of male Panorpa. Fig. 41L.—Fomale Penorpn lnying.

pupa, which, after o fortnight, comes again into the light in the
form of a perfect insect. There are two other genera of Panor-
pate, of which Bittacus tipularis (Fig. 413) — resembling a
large gnat, furnished :With four wings — and Boreus hyemalis
(Fig. 413) — of a brilliant black, met with in Sweden and
in the elevated parts of the Alps, jumping ahout on the snow,
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. in considerable troops—are representatives. The latter has lately
been discovered in England. :

Fig. 412.—Bittarus tipularis. Fig. d13,—HBorens hyemalis {magnified aud natornl skze).

The Plryganide, or Caddis-flies, are known by their larve, of

which anglers make great use.  Réaumur classed them as aquatie

; *\ moths.” Their soft and delicate body is protected by a case, to

Fig. 415.—Phrygnnen rhomlsca,
in reposs, f

i i = T ¥ 3
| a Fig. 41L=La:va of Plirygansn rhambdca. Fig. 418, —Pliryganen riombécs,

| which they cling by two hooks, placed at the extremity of their
. abdomen. Thev are called by different names in allusion to their
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habits ; as, for instanee, case-worms, from their living in a case
covered with little bits of wood or sand, which they draw after
them as they go. Their scientific name, Phryganea, signifies
fagot.* The Plryganee, in the adult stats, very much resemble
moths. They approach them in having rudimentary mouths, and -
wings without articulations, but furnished with small hairs, analo-
gous to the scales of Lepidoptera. They may be said to form a |
sort of connection between the Lepidoptera and Neuroptera. They
have been called Mouches papilionacées, or Papilionaceous flies.
The eggs laid by the female Plryganea are enclosed in gelatinous
capsules, which swell in the water and attach themselves to stones,
&e. The larva has the appearance of a little worm withgut feet.
It is soon hatched, and resembles at first a little hlack line, and
may be easily geared in an aquarium. The operation of making
the silky case which it draws after it, and which protects its abdo-
then, may then be observed. When it is disturbed, it rofrenty
entirely within its ¢ifse. The interior is smooth, and lined with
mud ; on the exterior it is fortified with stones, &e.

The Phryganen rhombica (Figs. 414, 415, 416) furnishes its
case wigh bits of wood or grass, arranged as shown in Fig, 417.
Some species arrange these bits of wood and grass in spiral, others
in parallel series. The Pliyganea flavicornis covers its dwelling
with litle shells. “These kinds of dress,” says Réaumur, “are

- O .
very pretty, but they are also excessively singular. A savage
* who, instead of being covered with
. furs, should be covered wjth musk rats,

moles, or other entire animals, would

have on -an extraordinary costume ;
this is in some sort the case with our
larve.”  Other Plryganes employ for
seonstructite the case which serves
them as a dwelling, sand and smal]
pebbles ; each species always employ-
ing the same materials, unless they are entirely deprived of
these and obliged to employ others. These cases protect the
larvee against the voracity of their enemies. The larve have a
scaly head ; and the three first rings of their body are harder than
* TFrom ¢piyaror, a stick.—Enp,

Fig. 417.—Hegular csses of o Plrypanes,
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the rest. They live in water, and breathe by means of branchious
sacs, arranged on the abdomen in soft and flexible tufts. They eat
everything that is presented to them: leaves, and even insects,
und the larvee of-their own kind. The pups are motionless. They
? stay about a fortnight in their case, whose orifice is closed by

Fig. 418.—Pupa of Phrygranea Fig- 410.—Phryganes pilosu,
plloss, magnified.

gratings of silk, then break through the gratings and leave their
prison. In this state (Fig. 418) they swim on the water until they
meet with an object to which they can attach themselves, and so
get ouf. Then they swell till they erack their skin over the back,
when the perfect insect emerges.
The Phryganea pilosa (Fig. 419) s of u yellowish grey, with
hairy wings, little adapted for fying. » These insects do not aat;
" and never leave the neighbourhood of the water. During the day,
“?\& they rest on flowers, on walls, or on the trunks of trees, their
_wings folded back, and their antennze together. In the evening
they fly in dense swarms over streams and ponds. They are
attracted by light, as are many nocturnal insects; and are some-
times found in great numbers on the lamps on the quays in
aris.

'}
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The Hydiopsyches (Fig. 420) and Rhyacophili (Fig. 421) are €

-
L
L
Fig. 420.—Hydrepsyelid (Phryganes) stomaris, :Iu.rl.'uf. pupn, imngo, and larve-ease.
small insects which resemble the Phrygance very closely. Their 2t
1
3 - =

Fig. 421~ Rhyscoyhilus vulgutte, nvn, pupa, Litoan; and imngo (male)

larve have, for the purposes of respiration, some gills, othiers re-
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tractile tubes. They construct for themselves fixed places of shelter,
more or less imperfect, at the bottom of the water, and against large
stones, which they leave occasionally for a few moments. Some-

- Times these casés eontain many larve at the same time. Fig. 420

' ?Npl'menfs the various states of a Hydropsycke ; the larva is seen
on the left, the pupa on the right, the winged insect in the middle.
T'wo of the insect’s tents or places of shelter are represented below.
Fig. 421 shows the different states of LRhyacoplifus vulgatus, larva,
cocoon, pupa, and imago. The genus Riyacopliluzs has this pecu-
liarity, that the larva spins itself a cocoon in the interior of its
dwelling, before changing into & pupa.

a
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STREPSIPTERA.
-

Trs is the most anomalous of all the Orders of inseets, and was
firat constituéed, and its characters given by Kirby,* although
Rossi was tn truth the first discoverer. The species withe which
the latter first became acquainted, called after him Nenos Rossii, )
he considered to hnlqlng to the Hymenoptera, to which these insects
do bear affinities, and placed it next to the Ichneumon on account
of its parasitical habits.  In the larva state, all the known species
of tha Order inhabit the bodies of Hymenopterous insects of the
genera Andrena, Polistes, &e., in this particular resembling the
Dipterous genus Congps, which inhabits the body of a bee,t and
agparently in no way inconveniencing their victims ; a fact which
has been necounted for on the supposition that their existence in
the larva state is but short, and that their attacks being directed
against the abdomen and not the thorax, the seat of life in insects
their presence does not affect ’r.he.uthrity of the victim. The larva
has a soft fusiform body, surmounted by a somewhat globose head.
‘While fﬁtﬂ:ﬂing, the head is towards the base of the abdomen ; but
on changing to a pupa, this position is reversed, and the head—
at first of light brown, shut which affer a short time becomes
black—thrust out between the plates of the abdomen.

The imagos, which are of smal) size, namely, about the eighth
of an inch long, are found during August undvgpl}t(xmhnr_ Tlie}- .
have four wings, but the anterior pair of hard texture, somewhat
resembling elytra, but hardly answering to them in structure,
are very P“Drl-i". developed, and curled round the front pair of legs;

* On 1 new Orider of Insects, © Linn, Trans.,"vol, %k + See page 63.
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hence the name bestowed by Kirby, from orpedais, 8 twisting, and
wrepdv, & wing; the posterior wings are fully developed, and fold
up like a fan, whence the Order received the name of Riipiptera

}ﬁ'ﬂm Latreille. ' The eyts, the facettes of which are few in num-
bLI‘: are placed on a foot-stalk, whence the name of the genus
‘Stylops. The parts of the mouth connect the Strepsiptera with
the mandibulated insects, although by some supposed to bear
analogy by their functions to those parts in the Diptera. The
male only is winged, the female resembling the larva.

The Order consists of one family, the Stylopide, divided into
four genera, of which two only, XNenos and Stylops, were deseribed
by I'[il'h}" in the essay referred to aghove. TFirst, Xewros, from
¢evos, o guest, the most prolific in species,
of which' Xenos Rossii, sometimes called ves-
Parum, may be taken as the type. Secondly,

« Llenchus, of which FElenclius Walkeri is the
‘type. Thirdly, Stylops (Fig. 422), para-
Siti!m] on various species of Andrene, of T i
which Stylops Melitte, having a fleshy abdo- (magnificd),
men, and the wings longer than the body, may be considered
typical : and lastly, Halictophagus, of which only one specics,
infesting Halictus eratus,® named Halictophagus Curtisii, is known
to exist.

These singular insects are found in 1{11‘101]‘1 parts of the world,
Europe, America,—where they were qu_mm ed By Professor l’ed;
almost simultaneously with Mr. Enh:. s discovery in this
country, and to whom he sent specimens of a species which has
received the name of Xenos Pecki,—lately in New Zealand, and

elsewhere,

* Hodictus and Andrena are two genera of Bees.

-
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COLEOPTERA.

Ix collections of il'LEEIL‘.tH, the Golegptm almost ulwa:.l'ﬂ oocupy
the principel place. They are sought after by colléctors on
account of' the brightness of their colours, of the solidity of'
their integuments, and the facility with which they can be pre- )
served. This cireamstance has contributed much to give to the
Coleopterous Order marked pr'epundemnca in the immense series
of insects. Many more have been collected than any one has
as y&t been enabled to deseribe; and the collections are encurm-
bered with species of which no naturalist has yet given an
account. i

Admitting that the first-rate collections contain each about
twenty-five thousand perfectly distinet species, and that a certain
fraction of these treasures is peculiar to each collection, M. Blan-
chard came to the conclasion that we must estimute the number
at more than a hundred thousand of the species of Coleoptera
which would be obtained if the different entomological collections
of France, England, and Germany were put together. But every
day we see arriving from different regions of the globe new
riches, hardly dreamt of up to that time; and it is not only :
the small species, but the larger and more beautiful also, 3
which furnish their contiligent. It may, then, be believed that, ™ *
if the entire surface of the earth were carcfully explored, we
should obtain an incaleulable number of Coleoptera, having
sufficient characteristics to constitute distinet species or kinds.

The Coleoptera (from coede, a sheath, and wrepiy, & wing) are
insects with four wings. The anterior wings, or elytra, ave not used
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in flying ; they are sheaths more or less hard, sometimes varied
with bright colours, and never crossing over each other. The pos-
terior wings are membranous, presenting a ramification of veins,
and folding up under the elytra, which protect them when at rest.

"The mouth of Coleopters is provided with mandibles, with jaws, and
‘two quite distinet lips, and is suited for mastication. They undergo

complete metamorphosis. After an existence of greater or less
extent in the larva state (in the case of the Cockchafer three
years), the insect changes into a pupa, which remains in a
state of complete immobility. After a certain time, the pupa
bursts its envelope and assumes the form of a perfect insect.
The Coleeptera present the utmost variety of habits, as regards
their hahitations and food. One does not find in this Order
those admirable instinets, those manifestations of intelligence,
Wwhich bring certain Hymenoptera near to those beings which
are highest in the animal scale ; but they offer peculiarities very

‘well deserving serions and profound study. - Some are carnivo-

rous, and thus they are useful to man in destroying other noxious
insects, which they seek on the ground, on low plants, on trees,
and even in the depths of the waters. Many of these Coleeptera
feed on animal matter in a state of putrefaction. We may look
on thém as useful auxiliaries: they are Nature's undertakers.

A great number live in the excrements of animals. The.
dung of oxen, buffaloes, and camels afford shelter to Coleoptera
of different families, which live also on vegetuble matter more
or less animalised. Others attack skins and dried animals in
general ; and some are the pest of entomological eollections. Lastly,
immense legions of Coleoptern are phytophagous; that is to
eay, they attack roots, bark, wood, leaves, and fruits, and cause
much afnoyance to the agriculturist. Above all, the larve are to
be dreaded. These which live in wond may in a few years
oceasion the loss of trees, vigorous and full of life; or numpfetel}'
destroy the beams of a building. Certain larvie, such as those of
the cockehafer, eat away the roots of veeotables, and so destroy
the haryests. Others, lastly, devour the loaves and the stalks of
plants, attack the flowers in the gardens, or the corn in the barns;
and so man makes desperate war against them.

In the immense variety of known Coleoptera we must be con-
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tented to choose those types which are most, prominent and most
characteristic.  We will begin with the' Sedrabeides, with their
heavy compact body, and short antennm, terminated by a folinceous

club. Ttis to this tribe that belongs the beautiful Rose beetle |
(Cetonia aurata), which lives on roses; the Cockehafer {.:]R'fﬂ?‘!t‘ﬁai.

vulgaris), the Scarabeus of the Tgyptians, &c.

This 15 the most intrmating tribe of the whole Order Coleoptera,
It corresponds with the great division of the Lamellicornes of
Latreille. This name of Lamellicornes was intended to remind us
of the arrangement into laminm®, more or less close together, of the
_ club of the antennwm of these insects. Many Searade: have their
mandibles membranous, or at least partially so, and always small.
This peculiarity corresponds to their habits, Never, indeed, do
they have todriturate hard bodies; they all feed either on® flowers,

on leaves, er on stercoraceous matter. Their larvie resemble each”

other mnch, even those of families very widely differing from each

other in the perfest state. They are large, whitish worms, with

diaphanous skins, gealy heads, furnished with indented mandibles,
living in the ground or in votten wood. The pupee are fat and
stumpy, and they already show the features of the perfect insect.
They make a chamber in which to undergo their changes. They
remain generally three years in the larva state. The durafion of
the pupa is very short, as also is that of the perfect insect. The
differences of the sekes are often very marked on the exterior, by
protuberances, hoins, &e., which constitute the distinetive orna-
ment of the males. " ]

In the group of Searabeides we shall have to speak, above all,
of the Cetoniides, the Chafers, and the Searabei properly so called.
The family of Cetonsides is ene of the most remarkable, on account
of the beauty of the inseets which compose it and of the richness
of their metallic lustre, syme heing of great splendour, and others
having velvety tints. The larve ljve in wood in a state of decom-
position, the perfeet inspets frequent flowers and like the sun. -

This family contains a great number of species, the type of
which is the Rose beetle ( Cetania etttrate), of p beautiful green
colour shot with gold, with transverse whitich lines. The Rose
beetle frequents roses especially, of which it eats the petals
and the stamens. It is sthe Goldin Melolontha of Avistotle,

"
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who tells us that this unfortunate insect shared with the Cockehafer
the privilege of amusing children. The Cetonia flies by day and
by night, making use of its inferior wings without opening the
elytra (Fig. 423).- When seized, it pours out from the extremity

i of its abdomen a feotid liquid, the only means of defence the poor

b Figr, 424, - Rosotectle (Cefomie ourabe), o

insect possesses. The larva (Fig. 424) much resembles the larva
uf the Cockchafers, but the legs are shorter. It is found in rotten
wood, and often in ants’ nests. When it has acquired its full
development it makes a shell of an oval form (Fig. 424), in :;rrhi:;h

i
Fig 43 —TLarva and cocoon of the Rase beatle.

it transforms itself into n pupa; the shell is composed of bita
of wood agglomerated with a silky matter which the larva
secretes. y -

The Iurv:? of the Cetonia splendidula, which is the most magnifi-
cent found in France, is met with somotimes in the nests of wild
bees. In Russia the Rose beetle is considered a very cficacious
remedy for hydrophobia. Tn the governovship of Sumlu\;, which tra-
verses the Volga, hydrophobia is very frequent on aecount of the
heats which reign during the whole summer in its arid steppes.
The inhabitants, incessyni] ¥ exposed tggbe bitten by mad dogs, haye
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tried in suecession a great many preparations to remedy the results
of these terrible accidents. Tt appears that the Cetonia, dried and
reduced to powder, has produced on many oeccasions good effects.
This is the recipe which an inhabitant of*Saratbw published in a
Russian Journal—adding, that he had employed it for thirty years, -
that not one of the patients treated by him had died, and that his
remedy could be employed with success in all the phases of the
disease. In spring they search at the bottom of the nests of the
Red ant for certain white larve, which they carefully preserve in
a pot, together with the earth in which they were found, till the
moment of their metamorphosis, which takes place in the month of
May. The insect, which is the common Rose beetle, is killed,
dried, and kept in pots hermetically sealed, so that it M4y preserve
the strong odour which it exhales in spring, which seemd to be a
necessary eondition of the remedy proving efficient. When-a case
of hydrophobia presents itself, they reduce to powder some of these,
and spread this powder on a piece of bread-and-butter, and make
the patient eat it. Every part of the insect must enter into the com-
position of this powder, which, for this reason, cannot be very
fine. ~During the whole time a patient is under treatment he must
avoid drinking as much as possible, or if his thirst is very great,
he must only drink a little pure water; but he may eat. Generally,
this remedy produces sleep, which may last for thirty-six hours,
and which must not be disturbed: When the patient wakes he is,
they say, cured. The bite must be treated locally with the usual
surgical applinnces.

As to the dose of the remedy, that depends on the age of the
patient and the development of the disense. They give, to an
adult, immediately after the bite, from two to three beetles; to a
child, from one to two ; to.a person in whom the disease has
already declared itself, frem four to five, Given to a person in
good health the remedy, however, would not be the least dangerons,
In cases in.which the symptoms of thmPL”];iﬂ show themselves
some days after the employment of the remedy, they recommence
the treatment. They have also tried to prl:-{m;*e this remedy with
insects collected, not in their larva byt in the imago state, by
catching them on flowers, and it seoms that these attempts have
sugeeeded.  According to My Bogdanoff, iy many governorships
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of the south of Russin the lovers of sporting arve in the habit of
making their dogs, from time to time, swallow (as a preservative)
half of a Cefonin with bread or a little wine. Every one in those
countries is persuaded: of the eflicacy of this means for stopping
the development of the disease. One ought not, perhaps, to
reject a belief so widespread'and deeply rooted without some ex-
periments to guarantee us in doing so, for medicine does not yet
possess any remedy against hydrophobin. Tt might not then be
useless to try this.

T'wo smaller species than the Rose beetle, the Ceforia punctulata
and the Cetonia pubescens, which has yellowish hairs, live on the
flowers of thistles. Western Afriea, the Gupe, Madugﬂs«r_':lr, &e.,
are very rich in species of Cefonie. Among
the Cefoniides 13 the genus Goliathus, gigantic
insects which inhabit Africa and the East
Indies. Their total length sometimes attains
from three to five inches. Their colodrs
are generally a dull white or yellow, which
has nothing metallic about it, with spots of a
velvety blacle; these are due to a sort of down
of an extreme thinness, and which very easily
comes off. The head of these enormous Coleop-
tera is generally cut or scooped out, and is Fig. 425—Cetosis nrgentea,
adorned sometimes with one or two horns. Their legs, strong and
!*ghunt, are armed with spurs, and pr;_uﬁm[t on iheir exterior sharp
tnﬂ:ﬂ.nmt{uns, whicli give to these insects a crabhed physiognomy,
which their inoffensive habits ure far from justifying. Al these
horns, .uml all these teeth which look so terrible, are nothing in
fact, with a great number of these insects, but simple ornaments.
They compose the picfumm}m uniform of the males, Tt is equi-
vnrlnuf to the bear-skin cap, the flaming helmets, and the bullion
frm{;nfl epln.uleﬂes of our soldiers. The dress of the female
Goliatlus 8 much more modest, as is lwmm[ng to the sex. We

. heve represent the Goliathes Derbyana (Fig. 426) and Polyphemus

(Fig. 427.}

The Goliaths were fu'['m,:.rl}.- Dxl:t,‘sﬁi‘-'["]}’ rare in collections, and
of a price inaccessibla {0 ordinary smatenrs—one single specimen
costing as much as twenty pounds, But for some time the
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Goliaths of the coast of Guinen and of Cape Palmas have been sold
to European amateurs at a modest price, thanks to these travellers

=g ﬂﬁ.—ﬂilﬂiulhlla Derlyana. Fiyg. 427 —Golinthne Polypliemus.

who, after the exdmple of Dr. Savage, have collected them by
hundreds in the dountries which produce them. These enormous
Coleoptera are seer on the coast of Guinea fluttering about at
the top of trees, whose flowers they are seeking after. To catch
them, the trees are felled, or else they are shot at with a gun
londed with sand, as is also.done for the humming-birds. The
species which Dy, H?ﬂ'ug& made common, is the (oliathus CUCICHS,
of which we represent the myle and female (Figs. 428, 429). It
is met with on the coast of Guinea. The Goliathus Liruryi (Fig..
450) inhabits E’}'i"l'ﬂ Leone, on the west coast of Guinea. Tlie
numerous expeditions which are at the present moment beinge made
into the interior of ‘U'I'if'ﬂ ‘f"-’ill not fail to increase the nuﬁfber of
species of these splendid insects, which gy
eollections.

e the orpament of all
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The group of the Trichides, which has in this country and in

Franee a few representatives, is very nearly the same as that of

the Cetoniides. The Trichides have the elytra shorter, the abdo-

: } men bigger, aiid"the legs more slender. The Trichus fasciatus,

By |

Figr, 489, —Goliathns cnolows, mate,

which is black, and covered with an ashy down, with the elytra
vellow, and with three black bands, is to be met with in quantit =
on the garden rose-tree, in the months of June and July. The
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larvee live in the interior of old beams of wood, respecting their
surfaces. In a garden, at a fow leagues from Paris, a little wooden
bridge had been built. It scemed on the outside to be in a perfect
state of preservation. Nothing on the exterior would have led one

e N

Bl 420 Golinghing cniloes, Tomaln,

to think it was possible for the eak iy which composed it to
break down. A good many of them, however, broke suddenly. It
was then seen that the wood had been scooped out right "up o
the surface, which was nothing better thay a thin sheet, of an im-
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perceptible thinness. All the interior was full of Tricki#, in the
states of larva, pupa, and perfect insect.

Fig. 430, —Galintlnes Trary (natuml size).

The Trickius fasciatus, sometimes called the Bee beetle, is most
common in the environs of Paris, Greoffroy has described it
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ander the rather quaint name of the “ Livrée d'Ancre,” because
the Marquis of Ancre made his servants wear yellow coats, bor-
dered by braid alternately crossed with green and yellow.

The Osmoderma eremite is a large indect, df purple coloyr,
formerly common in the environs of Paris, and which, now-a-
days, cannot be found mnearer than Fontainbleau. One must
look for them in earth which fills up the cavity of old willows
or of pear-trees. The smell of Russia leather or of plum which it
exhales has caused it to be called, in some places, the Plum-
tres beetle.

The Grorimes nolilis much resembles the Rose boetle, and is
found on elder Howers, whose whiteness this golden insect felieves.
One species, much smaller, only one or two lines long, is the
Valgus hemiptcrus, which one often meets with in spring,’in the
dust of the ruads. The female has a long anger, which enables it
to deposit its eggs ig rotten wood.  Dumeril has deseribed ag
length the singular movements of this little insect:—The jerking
and, as it were, convulzive movements by which it transports itself
from one place to another; its toftering attitude, resulting from
the excessive length of its higd legs; the vertical carriage of
these, which by their singular direction, interfere much less with
the walking, which is directeds by the other legs. One should, above
all, notice the artifice which the Valgus employs, as indeed do
many Coleoptera, to eseape from his persecutors, by counterfeiting
death.  As soon asit is seizeg by any enemy, its members stiffen
and become motionless. The body, abandoned to itself, lies un-
evenly on whatever side it falls, for i legs no longer bend; if
you bend them over, they remain in the inclination given to
them. Nothing then hetrays life in this little dry and slender
being, frozen with fear, and- imitating death, without perhups
being aware itself of what it is tlu'mg..'

We must still further mention here the Tneas—heantiful inzects

of the same group, which wre met with in South America, and.

whose males have an extraordinary head: They fly during the

day round the great trees on which they live, Fig. 451 repre- ‘

sents the Fnca clathrata.
The most commonly known insect of the ity wity whishiwe
¢ are now ocoupied, is the Cockehafer. The Fprench word for
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Cockchafer, Hanneton, according to M. Mulsant, comes from the
Latin, Alitonus (which has sonorous wings), which first became
Halleton. Linnmus ~gave them first the name of Melolontha,
which it probably had among the Greeks, and which seems to be

the case from this passage in Aristophanes, in his comedy of
" “The Clouds.” *“Let your epirit soar,” says the Greek author,
«]gt it fly whither it lists, like the Melolonths tied with a

Fig. 431,—Inca clinlicaty,

thread by the leg.”” We see that the habit of martyrizing cock-
chafers is of very early date. The Commen Cockehafer (Fig. 432)
ig one of the greatest pests to agriculture. In its perfect state it
devours the leaves of many tress. priucipally those of the elm.
And so children call the fruit of the elm-treo by the name of
““ Pains d'Hanneton.” But the destruction which they oceasion
in their perfect state is little when compared with that which is
caused by their larve—those white grubs so dreaded by agri-
culturists.

Cockehafers make their appearance from the month of April,
if the season is warm. But it is in the month of May that they
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under the rather quaint name of the * Livrée d'Ancre,” because
the Marquis of Ancre made his servants wear yellow coats, bor-
dered by braid alternately crossed with green and yellow.

The Osmoderme eremite is a large indect, of purple eoloyr,
formerly common in the environs of Paris, and which, now-a-
days, cannot be found nearer than Fontainbleau. One must
look for them in earth which fills up the cavity of old willows
or of pear-trees. The smell of Russia leather or of plum which it
exhales has caused it to be called, in some places, the Plum-
tree beetle.

The Guorimus nofifis much resembles the Rose beotle, and is
found on elder flowers, whose whiteness this golden insect felieves.
One species, much smaller, only one or two lines long, is the
Valgus hemipte-us, which one often meets with in spring,’in the
dust of the rvads. The female has a long auger, which enables it
to deposit its eggs in rotten wood. Dumeril has deseribed at
length the singular movements of this little insect:—The jerking
and, as it were, convulsive movements by which it transports itselg
from ome place to another; its tottering attitude, resulting from
the exuvessive length of its higd legs; the vertical carvage of
these, which by their singular direction, interfere much less with
the walking, which is directeds by the other legs. One should, above
all, notice the artifice which the Valgus employs, as indeed do
many Coleoptera, to escape from his persecutors, by counterfeiting
death.  As soon as it is seizegl by any enemy, its members stiffen
and becomo motionless. The body, abandoned to ttself, lies un-
evenly on whatever side it falls, for i legs no longer bend; if
you bend them over, they remain in the inclination given to
them. Nothing then hetrays life in this little dry and slender
being, frozen with fear, and- imitating death, without perhups
being aware itself of what it is doing.

We must still further mention here the Fncas—beantiful insects
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of the same group, which ure met with in South America, and.
whose males have an extraordinary head: They fly during the |

day round the great trees on which they live. Fig. 431 repre-
sents the frea clathrata.

The most commﬂnl_jr‘ known insect of the family with which we
® are now occupied, is the Cockehafer. The French word for
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Cockchafer, Hanncton, according to M. Mulsant, comes from the
Latin, Aflitonus (which has sonorous wings), which first becams
Iaileton. Linnmus sgave them first the name of Melolontha,
which 1t probably had among the Greeks, and which seems to be
the case from this passage in Aristophanes, in his comedy of

| «The Clouds.” “Let your spirit soar,” says the Greek author,

¢let it fly whither it lists, like the Melolontha tied with a

Fig. 481, —Ineu cluilirain,

thread by the leg.” We see that the habit of martyrizin g bocks
chafers is of very early date. The Common Cockehafer (Fig. 432)
is one of the greatest pests to agriculture. In its perfect state i
devours the leaves of many treas, priucipally those of the elm.
And so children call the fruit of the elm-tree by the name of
“ Pains d'Hanneton.” But the destruction which they oceasion
in their perfect state is little when compared with that which is
deueil byt arym—tioss white grubs so dreaded by agri-
culturists.

(Jau:.k{:hﬂfers. make their appearance from the month of April,
if the season 18 warm. But it is in the month of May that they



show themselves in great quantities. And so they are called in
Germany Maikifer (Maychafer). They aré met with also in
June. The duration of their life as a perfect inscct is six w
They fear the heat of the day, and the bright’ sunshine ; 80,

duting the day, they remain hooked on to the under surface
of leaves. It is only early in the morning, and at sunset, that
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eels,

Fly {h!.'a—{'-_wi.l.:lmhr (Ml

fathos Tilgeriz),

one secs the Eﬂﬂ]inhﬂf:era fluttering round the trees which they
fl'cqll*-‘nt'_ They ﬂ}’ with Tapidity, producing a monotonous sound.-
. by the friction of their wings. But the cockehafer steers badly _ |
when it flies. It knocks itself o¢ each instant against obstacles
it meets with. It then falls heavily to the ground, and becomes
the plaything of children, who are constantly on the look-out
for them. There 18 a saying, “ Eiouwd; Comme un: Hagnetan:®
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What Mntrlbutes still more to render the flight of these insects
heavy and sustained for only a short time together, is that thu_r,r
are obliged to inflale themselves like balloons in order to rise
into the air. It is a peauliarity which they share with the migra-
tory locust. Before taking its flight, the cockchafer agitates its

wings for some minutes, and inflates its abdomen with air. The
French children, who perceive this manmuvre, say then that the

cockchafer “ compte ses éeus” (is counting its money), und'the:,'
sing to it this refrain, which has been handed down for manv

generations :—

“ Hanneton, vole, vole,
Va-t'en 4 1'deole.’
A variation which we hear in the westérn provinees of France
is the following :—
% Barbot; vole, vola, vole,
Ton pére est & I'éoola
Cni m'a dit, & tu ne voles;

Il te coupera la gorge
-3 Avec un grand coutean’ de Saint- Genrge

During the day the eockehafers remain under the leaves in a state
of perfect immobility ; for the heat which gives activity to other
insects, seems, on the contrary, to stupefy them, and it is during the
night only that they devour the leaves of elms, poplars, oaks,
beech, birch trees, &e. In years when their numbér is nat
very great, one hardly perceives the damage dpne by them : ; but
at certain periods <hey appear in innumerable legions, and then
whole parts of gardens or woods are stripped of thejr verdure,
and present, in tlm middle of the summer, the appearance of a
winter landscape. °“ The trees thus stripped do not in g@m.m], die:
but they recover their former vigour with difficulty, and, in the

case of orchard trees, remain one or two years without besmng 3

frnit. It is principally the trees skirting woods, and situated
along cultivated fields, which are exposed to the ravages of the
cockehafer, because the larvee of these insects are dev ,:,]DPEJ sn the
fields. In the interior of forests they are never met with in great *
numbEI'EI

In certain years cockehafers multiply in such a frightful manner
that they devastate the whole vegetation of a country. In the

GG
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environs of Blois fourteen thousand cockehafers were picked up by
children i a few days. At Fontaineblean they could have gathered
as many in a certain year in as many howrs. Sometimes they
congregate in swarms like locusts, sod migrate from one

locality to another, when they lay waste everything. To presentd’
an idea of the prodigous extent to which cockehafers increase’

under certain circumstances, we will mive a few statistics:—
In 1574, these insects were so abundant in England that they
stopped many mills on the Severn. Tn 1688, in the county of
Galway, in Ireland, they formed such a black elond that the sky
was darkened for the distance of a league, and the comntry people
had great difficulty in making their hay in the places where they
alighted. They destroyed the whole of the vegetation in such a
way that the landscape assumed the desolate appearance cf winter.

Their voreciqus jaws made a noise which may be compared to

“that produced by the sawing of a lavge picce of wood: and in
the evening the bazzing of their wings resembled the distant
rolling of drums. The unfortunate Irish were reduced fo the
necessity of cooking their invaders, and for the want of any other
food. of eating them. In 1804, immense swarms of cockehafers,
precipitated by a violent wind into the Lake of Zurich, formed on
the shore a thick bank of bodies heaped up one on the other,
the putrid exhalations from which poisoned the atmosphere.  On
Miny 18 1832, at nine o'clock in the evening, a legion of cock-

chafers assailed ¢ diligence on the road from Gournay to Gisors, |

Just us it was leaving thé villuge of Taliontiers, the horses,
blinded and terrified, refused to advance, and the driver was
obliged to return as far as the village, to wait, till this new sort
of hail-storm was vver. M. Mulsant, in his “Monographie des
Lamellicornes de 1a France,” relates that in May, 1841, clouds
of cockehafers traversed the Sadne, from the south-east in the
direetion of the north-west, and settled in the vinevards of the
Miconnais. The streets of the town of Mécon were so full of
them that they were shovelled up with spades. At eertain hopes
one could not pass over the bLridge unless ane whirled a ﬁﬁf:]:‘
rapidly round and round, to protect oneself against their toyel,
The coupling takes plice towards the end of May, after
which the males die; the formales anly Srviving 1T:mu for

.
1 =
5
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the time necessary fo ensure the propagation of the species.
The number-of eggs which a female lays is from twenty to
thirty. With her fS\t;legs she hollows out a hole in the ground
from two to four inches in depth, and deposits her eggs, of
a yellowish white and of the size of hemp-seed, therein. Her
instinet leads her to choose soft, light, and well-manured soils,
vhich are, at the same time, the best ventilated and the most
fertile. 'We may conclude from this that cultivation and labour
have made the cockchafer ‘more common than it was formerly.

Fijr. 435 —Larva of the Cockehafer {lfaofomtin tuelgeris). 5

Tt is the child of ecivilisation, the parasite of agricnlture.

In from four to six weeks after being laid, the little larve are

hatched (Fig. 483), and immediately attack the roots of vege-

tables. They have a hard and horny head, and slender black legs,

longer than in otlier species of Searabeides.  Pheir body is com-
(o i - » g

posed of o whitish pulp under a transpagent skin, the head and

- Fig, 43, —Pupa of the Cotkehafer {Afetofonthe ThlgiEris).
the mouth have a reddish tinge. The length of their existence
in this state is three, sometimes four years, From the egg laid
in the month of June ¥ hatched a layva in the month of July.
[t inereases i size dnt'ing the last mix months of the year, and

. GG 2
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continues to do so during the two following years, changing its
skin many times during the period. Towards the end of the third
year, it changes into a pupa, after having#urrounded itself with
a shell consolidated with a glutinous froth'and some threads of silk.
Th'e pupa (Fig. 434) is of a pale russety yellow, with two littleﬁ
P'}"ﬂf-ﬂ at the extremify of its body; the elytra and the wings
lying down, cover the legs and the antenn:e.

Towards the end of October the petfect insect is already marked
BT:lf-,‘ but it is still soft and weak, "It passes the winter in its
hiding-place, hardens and becomes coloured at the end of the
winter, and shaws itself by dugn::u:s on the surface of the ground.
In the month of April, three years after is birth, the tockchafer
emerges from the earth, and commences its attacks on the leaves
of trees. This long duration of the development of the insect
. explains Why we do not see them every year in the same.,
number. When they have once appeared in great quantities, it isy
not for three }'nai‘;t afterwards that we need expect to see their
progeny ﬂ'g"d,iﬂ in prﬂpurtiuuutu numbers. It 15 then every three
years that we have a cockelafer year, like 1865, but in the inter-
mediate years they are never very abundant. For the first
year the little larvae do not eat much. They feed then princi—
pally on fragments of dung, and on vegetable detritus, and
keep together in families. In winter they bury themselves
deeply, so as to be secure against frost and floods. Next sprilg
the want of a greater abundance of food forces them to disperse-
They then make subterranecan galleries in all diréctions, without,
however, going far from the place where they were hatched.
They hegin attacking the roots which they find within their reach ;
the damage they do ipcmm}ing with their size and the strength of
their mandibles, Among roots, they seem to prefer those of the
strawberry, and of rose {rees: hut they do not despise other vege-
tables, and attack legumes and cereals as well as bushes and plants.
The ravages which they oceasion are sometimes incaleulable; market
gardens are sometimes entipe] y devastated. Ficlds of lucerne litve [
been seen partially destroyed by them, meadows of great extent
lose their pasturage, oat fields die off before they have come to
maturity, and many of the ears of corn fall before they are cut.

In proportion as they inerease in age and in strength, especially
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in their lnst year, do they attack also ligneous vegetation. When
thay have pnawed awdp the lateral roots of a young firee,
the new shoots cor: ssponding to them dry up. The larve then
attack the prineipal vdat, and thus bring about the death of the .
tree. There will be found round the roots of trees thus attacked

immense numbers of these worms. M. Deschiens relates that he

'had seen six hectares of acorns, sown three times in the space of

five years with a perfect result, entirely destroyed as many times
by the larya of the cockehafer. A nurservman of Bourg-la-Reine
suffeved, in 1854, from the ravages of these terrible larve, losses
which he estimated at thirty thousand france. Others only pre-
served about o hundsedth part of their plants. In Prussia they
destroyed, in 1835, 4 considerable nursery of trees in the fnstitut
Forestier. In the forest of Kolbetz more than a thousand measures
of wild pines were destroyed in the same way.

We shall not, then, ba. surprised to learn that the thunders of
excommunication’ were formerly launched at the cockehafers, as
they were also at the caterpillars and the locusts. We do not know
whether this had much impression upon them. In 1479, the cock-
chafers having occasioned a famine in the country, were cited
before the ecclesinstical tribunal of Lausanne. The advocate
Fribourg, who defended them, did not find, doubtlessly, in the
resources of his eloquence arguments powerful enough in their
favour ; for the tribunal, after mature deliberation, condemned the
accused troop, and sentenced them to be banisked from the terri-
tory. Dut it is not' enbugh to pass a sentence, there must also be
the means of putting it in execution; and these were wanting to
the tribunal of Lousanne. And so the condemned cockehafers con-
tinued to live on Swiss land, without appearing mindful of the
condemnation which had been fulminated against them.

The larvee of the cockehufer are nct easily destroyed. They
successfully resist those scourges which one fancies must harm
them. Thus the inundation which devastated the banks of the
Sabne, fifteen years ago, had no effect on them. The laud and
meadows, which had remained for from four to five weeks under
water, were none the more rid of them. The only cireum-
stance which is really hurtful to them, and to the adult cock-
chafer, is late frost in the months of April and May- When -
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these frosts come after mild weather, they surprise the larve at
the surface of the scil, and kill them @ Unfortunately, the same
causes do harm to the plants which have already begun fo spring

up. Nature has not then sufficiently provided the means of
destroying these mischievous beings. One would say that she '

had not foreseen their extraordinary multiplication, which has '

been, we must confess, encouraged by agriculture and by the!
cultivation of the land.

Animals do not contribute much towards limiting the number
of cockchafers, although the latter are not wanting in natural
enemies. Among insects, it is the large species of Carafus which
search after the lnrve as well as the adult cockchafers. The
Carabus auratus attacks them with great coolness. M. Blanchard
saw a carabus seize a cockehafer in the mwiddle of the voad,
open its belly with its mandibles, and devour its intestines,.
"The eockehafer tossed about from one side to the other, and |
even walked, while it was undergoing its cruel punishment ; and Ilv'
the Carabus followed it without interrupting its work. Some
reptiles, many parnivorous animals, such as the shrew-monse, pole-
cats, weazels, rats, and certain birds, especially the night-birds,
prey upon the cockchafer and its larva. Ravens and magpies,
which one sees going from clod to clod, make savage but insuffi-
cient war against them, In fact, all these animnls together do
not destroy the hundredth part of the cockehafers which are born
every year.

As an example which will show the' extent of the evil, a
field of 29 acres was ploughed up into 72 furrows. At the first
ploughing were gathered 500 larvee per furrow ; at the second,
250 ; at the third, 50 more ; which amounted to 600 per furrow,
and fo 43,200 in all. Man, who is the vietim of these ravages,
has been necessarily obliged to think of a means of destroying
this enemy. Many infalfible means have been proposed, whi;-i
have, however, given no result. Prizes have been offered, hut the
evil has not diminished. Here are a few of the pr
mended.

Immedistely after the plonghing, you must tum into the field
infested by the larvee a flock of turkeys, o whom it will be g
great treat to devour them; or else, you must gy in the field

OLESSER Tecoin-
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rape-seed, very thickly, which you must then bury by & very deep
ploughing, when it is as high as your hand. The colewort, they
say, kills the larve, while it af the same time manures the scil.
s Or dgain, you must plongh up the, land on the approach of hard
¥ frosts, to expose the worms to the cold. Lastly, you can water
ihe field with oil of coal, or sprinkle it with ashes of boxwood.
‘All these ure expensive. The simplest means are here the best.
It is better to depend upon labour than destructive substances,
whose employment always presents inconveniences. Considering
the difficulties which oppose themselves to us in our search
after larvee, we had better collect them in their adult state
by violeatly shaking the branches of the trees on which they
doge during the day, and then kill them in some way or other,
thus destroying from twenty to forty eggs with each female. A
gé“m.al cockchafer hunt, rendered obligatory h'n, q law, and
. encouraged by prizes, would be the only uiﬁf:uuigusl HTEREES cff
opposing a pest which costs agriculture naiLy millions. This
means would also be less costly than the turning up of the lmlltl
concealing the larve, when it is remembered that they prefer
land in full bearing. o 4 ; .

Tn 1833, the General Couneil of La S.ari.he voted a sum of
20,000 francs for a cockchafer hunt. Nuu:r}_v six hundred ’Eh::-ursand
1it.;~es were delivered in, thanks to a prize of i.]'lmrlu centimes per
litre. Asalitre contains about five hundred cockehatfers, iherja Were
thus destroyed about three hundred millions of them. It is true
that M. Romieu, thin Prefect of La Sarthe, 11.1.']_10 was the 1_.:1-111u|pzi
Pmm.;.mr of this exeellent measure, became iﬂc_ul for the wit of the

oWSPAPErs, and was represented dressed like a cockchafer in
?ha Charivari. Derision and ridicule are too often the reward of
seful idens. Tn Switzerland were taken, in 1807, more than one
hundred and fifty mil}iuns of t_hus.n imiects,  Dut these isolated

. measures were useless in producing a durable result.

It has been tried to make use of cockchafers in industrial arts.
According to M. Farkas, they have succeeded, in ]Ilmgar:‘,', Er;..'
hoiling them in Water, in em'“'fti“g from them an oil, which ;E

cod to grease the wheels of carrjages ; aud, according to M. Mul-
» ¢ the blackish liquid which is contained in the msophagus

At Tt it g
oF Tj be used for painting. But the produce arising from these
maj =
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industrial deeupations is not considerable enough to ensure them
a certain extension, which is to be regretted, for agriculture
would thus be rid of one of its most formidable scourges. Poultry

are somefimes fed on these insects; pigd arve also very ford of |

them.

The Melolontha brunnea differs from the common species in
having black legs. The Melolontha fullo, twice as large as the
common species, is variegated with tawny snd white. It is met
with on the sen-coasts, and on the downs of the north and south
of France ; as its larve feed on the roots of maritime plants.

Among the genera very near to the coelehafer we will mention
the little Rhizofrogus, light coloured and hairy, which flies in the
evening in the meadows, and the Euclloras or Anomalas, of
splendid metollic colours. The Adnomalz #itis is an ifisect of

about half aa inch long, of a beautiful green, bordered by yellow,

with the elytra deeply furrowed. It sometimes causes extensive
e i .
Tavages m the 1.'11123.1;1':!3.
After the Cefoniides and the Coclehafers, we come to the Seams

Fig, 438, ~Hwead of Deyeles nusicornis
Tsfa,

Fig, 425, —Oryeios nasicorniis, 1nale, Fliri 437 —Hesd of Ocyeted nnstenrnis
o L]

Feaanle.

bwides properly so called: The. Oryctes nasicornis (Fig. 435) is
very common all over Europe. It is about an inch long, of 4
chestnut-brown, and perfectly emooth. The male has on the head
u horn, which is wanting in the female (Fig. 437), Its lapva.
which is a great whitish worm, larger than that of the Remiig
lives in rotten wood and in the tan which is employed in hot:
liouses and i g:;rrlemfrumns. They were to be found by hundreds
in the old hothouses of the Jardin des Plantes at Payis, The

¢

-
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market-gardeners, who employ the tannin of the oak batk, have
rendered this Coleopteron very common in the environs of that
capital. TFig. 438 represents un exotic species, the Oryetes dicho-
; \y tones. ’ : v
A Among the true Scarabei, we meet with many species of
:| gigantic size, especially in America. The Secarabeus Hercules, u
great insect of a fine ebony black, with its elytra of an olive grey,

.
Tig. 433, —0rretes dichotomus.

is not rare in the Antilles. Tts thorax is prolonged into a horn as
long as its body, and bent round at the extremity ; its head has
also a long horn standing erect. The females want these append-
ages. Fig. 430 represents the Scarabaus claviger of Guyana. *

Fig, 48 —Hambaug claviger.

The Gestrupes vre insects almost as common as the chafers. As
{heir name reminds us, they make holes in the ground, which they
seoop out pnrticulﬂrl;r in 1_119:1(10“'91 under cow-dung whif;h has
grown dry on the sarlace. Tt is under the excrements of ruminating
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animals and horses that they must be looked for. They fly espe-
cially at night, and may be seen buzzing about on fine summer’s
evenings in the vicinity of dung heaps.
The Geotrupds stercoraceous, the Shard-barn beetle, Clock, ‘or /
e

Fig. ii":‘--L‘iET]Iul.a-m {Golofa) Porterd.

Dumbledor, is of a b{"llliu_mt bluish black, and attains to a length
of about two-thirds of an inch. We may consider this Coleopteron
as an useful auxiliary of man, in ridding the soil of excrementious
matter. The genus }'}‘EE‘, which belﬁngs to the same group,
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generally inhabits sandy countries, and has its body nearly always
covered with earth or dust; it lives on vegetable srfbalaflces, or on
animal matter in -n_ sfate of decumpnsitiﬂ]‘l. The habits of the genus
Copris resemble those of Geotrupes ; they live in excrement. The
form of their hggd’ I}I'D{'I.f]., I"Cl'llﬂl.l{!d, without iTIEIEHtEﬁﬂ]]., and
ﬂd.?nuﬁing over the mouth, suffices to dib"ti'ﬂglﬁﬁh the kindred
species. In the environs of Paris and in England the Copris
funariz is found. The larvie of these insects form a shell composed
of earth and dung, before transforming themselves into pupee ;
this shell is more or less round, and acquires a great hardness.
The species of the genus A teuchus collect portions of excre-
ment, which they make up into balls, and roll till i]?c}r are
as perfectly rounded as pills, and in which they lay their eggs.
This htbit has gained for these insects the name pf .Pi]l-m.ﬂ,k@rg..
Their hind legs seem to be pnculim-ly adapted for this operation,
for they are very long and somewhat distant from the other legs,

_which gives to the Afewchi a strange appearance, and malkes it

hard work for them to walk. They walk backwards and often fall

. head over heels. They are generally seen on declivities exposed

to the greatest heat of the sun, assembled together to the number
of four or five, occupied in rolling the same ball; so that it is
impossible to know which is the real proprictor of this rolling
object. They seem not to know themselves; for they roll indiffer-
ently the first ball which they meet with, or near which they'are
placed. 5 5

The Ateuch.are lirge flat insects, with an indented head; they
all belong to the Ancient Continent. The type of the genus is the
Ateuchus sacer (Rig. 442), the Sacred Scarabieus of the Egyptians,
This insect is black, and attains to a length of a little less than an
inch. It is to be found commonly enough in the south of France,
‘.Eu the whole of southern Eutope, Barbdry, and Egypt. The paint-
ings and amulets of the ancient Egyptians very often represent
it, and sometimes give it a gigantic size. It is, doubtless,
then this species which was an object of veneration with the
Egyptians.

"JT]'.'u&al"‘3 exists another species which is always represented as of
a magnificent golden groen, and to which Herodotus also attributes
this colour.  As it was not to be found in Egypt, it was theught
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for a long while that the Egyptians had painted the black species
of a more splendid colour in order to pay-it homage. DBut in
1819, M. Caillaud actually found at Meroe, on the banks of the
White Nile, the Atewchus Lgyptiorume whieh resembles the
Afeychus sacer much in colour, but has o golden tint.  Sinee then
it has also been brought from Sennaar. The two species were
both probably sacred. Hor-Apollon, the learned commentator
on Egyptian hieroglyphics, thinks that this people, in adopting
the searaboeus as a religions symbol, wished to represent at once :
an unique birth—a father—ithe world—a man. The wnigue hirth
means that the scarabmwus hus no mother, A male wishing to
procreate, said the Egyptians, takes the dung of an ox, works

Fig. Al —Scambieus enems, or Ko infendibufnmn,

it up into a ball, and gives it*the shape of the*world, rolls it with
its hind legs from east to west, and places it in the ground, where
it remains twenty-eight doys. The twenty-ningh day it throws
its ball, now open, into the water, and there chmes forth a male
scarabeeus,  This cxplmfm{un_ shows also why the searabweus was
employed to represent at the sume tite a father, a man, and the
world. There were, however, ch{u-:]ing to the same author, three
gorts of Searabei: one was I.u the shape of a eat, and threw ot
brightly shining rays (probably the Golden Scarabeus, Atewchns
Egyptiorum) ; the two others had horns; their description seems
to refer to a Copris and a (zeotrupes.

As other remarkable species of Searadei weo represent the
Searabaeus encme (Fig. 441), with strong horns, the Searafeus
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chorineus (Fig. 443); the Scarabeus anubis (Figs. 444 and 445},
and the Scarabeus Herenles (Fig. 446).

P ™

1
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Stag beetles. These Coleoptera are of great size, and their heud
1s armed with enormous robust mandibles, which -give them u

Fig. 413.—Scarabmus chorinmis.

i'erouiuus air, which fheir inoffensive habits do not in any way ¥
justify. They live in half-rotten trees, whose destruction they

Flyr. ddd.—Benralers anubla fmnle):

¥
accelerate.  Their mandibles, of such prodigious size only in the L
male, are of more inuuuwninnce‘ to them than they are u!.' use, as
they impede their flight. Their strength enables them to S
considerable weights, but they make no other use of them than to
show their strength, which is enormous. They do not attack ofher

insects, and live only on vegetable juices,
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The common Stag beetle (Figs. 447* and 448) attains foa length
s more including its mandibles, and isofa dark brown

of two inches o1

Flg. 445, —Senrnbons ang 8 (Femnl l.] iz, 440, Searabmk AN,
o [

C u
hestnut eolour, They are met dmm.-r the months of May, June,

Ll k.Y . =
fi uhh;fﬁ"z‘““t} ]‘»}t‘m ibly mislead, s it shows the Jarva and pupa in the ground,
& memnmr.] m\n 1{. Hn:umrm-; show that this apecies does peoasionally undm-go
]v. S phoses thersin, ib i not probable that the Iarva lives anywhers but in
i1 — N
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and July, in large forests, climbing along trees and hooking
themselves on to the trunks by their mandibles. Charles de Geer
says that the Stag beetle imbibes the honied liquid which is
found on ocak trees, a tree it particularly seeks -after, which has
caused it to be called in Swedish Fk-Oxe (Oak Ox). It is sup-

Fig. 447, —Comman Stag Beetle | Lucanus corvus).

posed that it eats the leaves alsa. Tt sometimes attacks insects.
Westwood says that it has been geen to descend {rom a:tree
carrying a caterpillar in its mandibles. ETFHIII]]IE']T]HI'E[ had one
which followed him like a dog when Le offered it honey.
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They only fly in the evening, holding themselves nearly straight 50
as 10t to sep-gayy, Their larvie—which are whitish, with russety
heads, whose existence in that state lasts nearly four years—live 1
the Interior of trogs. Many naturalists think that the larva of the

{ Lucanus was the Cossus of the Romans, which figured on the

tables of the rich patricians, and particularly of Lucullus.

Fig. die,

—Htag Beotle (Lycanum corrus). Fig 450, ~Tneanus {Homoderus) Mellyi.

Fig. 448 represehits the Stag beetle (Lucamis coreus) ; Fig. 449,
an exotic*species, the Lucanus ( Homoderus) Mellyi, from Gabon ;
Flg" 450, the Lucanus bellicosus 5 and Fig. 451, another exofic
5?:“31"—'5 from Ceelebes, Lucanus Titan. :

The Syndesus eornutus (Fig. 452) of Tasmanin, and the Cliasag-
nathus Grantii, from the coast of Chili (Fig. 453), of a beantiful
gﬂmiin g!'t:en. shot with copper, belong to genera akin fo Tuoanis.

We arrive now at the tribe of Silphales, which are gtill more

useful t.ﬂ man than the Dung beetles ( Searafwides), since many of
them disencumber the ol of the car

"

casses of animals in & stute ol
H i
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putrefaction. The most remarkable insects of this tribe are the
Histers, the Silphas, pr operly so called, and the Neerophori.

The Histers are small insects, to be recognised by their body
being almost round, smooth and shining, «wuh the elytra marked

Fig. 450, - Loconng belllcosus. "
with streaks, and their mandibles pretty well developed. They
attain to a length of about a fifth of an inch. The Silphe,
thus named on account df theip briad and rounded form, are
of a larger size (about half to three-quarters of an inch), ¢
of a dark colour, and exhale a sickly odour. When seized
they disgorge a blackish liquid. They introduce themeelves
under the skin of the carcasses of animals, and devour their
flesh to the very bone. The larvee, flat and indented, live, like
the adults, in carrion. The commonest specics is the Silpha
abseura, of an intense black, delicately dotted, Two species found
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in Lngland and in' the environs of Paris, Silpha qrad-

Fig. 43].=Luennus Tilnn,

ripunctate and the Silpha thoracica, climb trees and attack cater-

pillars. It appears to be certain that the
larva of the Silpha cbscuce does a great
deal of damage to beetroot, whose leaves
it devours. The Necrodes come very near to
the Silphe. They are distinguished from
them by having the hind legs larger. Only
one, Necrodes littoralis, occurs in England,
Fig. 459 represents the Neerodes ,.fm-‘\?},mm.
from Australia.

Figr. 452—5¥7 iliains
eornalis.

The Neerophori, or Grave-diggers, are honest undertakers, who

1 i £
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carefully bury careasses left on the soil. As soon as they smell a

field-mouse, a mole, or a fish in a state of decomposition, they
come by troops to bury it, getting under the earcass, ho]lm-r-
ing out the ground with their legs, and” pmjéﬁting the rubhish 1/
&
4

N

2 (]
o rm ;

\;

y

Fig. 453, ~Chinsngnathus Grantii. 2 '(

they dig out in all directions, Little by little the carcass sinks;
at the end of twenty-four hours it has generally disappeared into
a hole five inches in depth, but the Necrophori sink it still lower
—as far as from seven to tem inches below the surface. They °
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then mount it, cast the earth down into the grave so as to
fill it, and the females lay their eggs in the tomb, where the
larvee will find an abundance of food. When the ground is too_
? hard to be dug, the Necroplori push the carcass further, till

Fig, 451, - Hister ragoaus, Fifr. 455, —ilpha quadripunctata, Fig.M60.—Silpha
thorncica,

E ]
they find permeable soil. A mole has been run through with
a stick, or else tied by a string, to see how the Necroplori would
get over the difficulty. They scooped out the soil underneath
the stick, and cut through the string, and the mole waz burded in

Fig. 457, —Necredes littaralia Fig. 455 —Necroden litfornlia Fig. 45 =
st ; g, 480.—X -
(male}, *  (femole). i - 4 t::e-::r:.d,e: lacry

spite of the obstacles.

1 burying a small rat.
The Necroplorus vespillo |

and black ; the Necrophorus

Iig. 460 represents a troop of Necrophori

Fig. 461) is variegated with yellow
germanicus (Fig, 462) is larger, quite
black, and rarer.  All these insects exhale a disagreeable musky
smell. Their bodies are often covered with parasites, which
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ure carried along by them by hooking on to their hairs, and

Fig. 460, - Burying Beatles (Neeraphoras pespelle) interring the body of w o,

whkich make use of the Necrophorus as a vehicle in which they
get their food. | '
The Staphylinide live in the carcasses of animals, on manure

11, —Necoopliorus vesplilo.

Fig. 44 Fiig. 482 —Necrophors garmanicas:

détritus, and attack living insects, They are, for {he most part,
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of small size, and are distinguished by their elytra, which are
short, and resemble a waistcoat or a jacket; but their wings
are fully developed. The large species have strong mandibles.

Fig, 46 =&tnphylinis (Ocypus, olens, Inage, pup, and lara

When irritated, the Staphylini disgorge an acrid black liquid ;
and by the abdomen thay emit a volatile fluid having a musky
odour: "

eleqa,

Fig. 488. —Staphylious (Deypua)

We i I'reqlmnti:y on roads the Staphylinus olens (Figs. 463 and
464), which, when it finds itself attacked, rajses its abdomen, and
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thrusts out two little whitish bladders, which pour out a volatile
liguid. Tis larva lives under gtones, and its habits ave the same as
those of the adult insect. It is VEry carnivorous, and very active,
and often attacks those of its own kind. The Staphylinus maillo- ‘i/

Fign. '1!"5?‘1'[']'}':1"-"5 iax:llosus. Fig, 466 —Stmphiplines hirua, =

sus (Fig. 465) resembles at a distance a humble-hee, on account
of its long yellow hairs. The Staphylinus kirtus (Fig., 466) has ¥

r

Fig. 407.—Paelaphus Heisil {magmifed |, Fig. 468.—Claviper [oveolatis [mngnified ).
black-and-white hairs.  The genera Pselaplhus and Clariger, akin
to the above, contain little insects which live as parasites in the
nests of ants. The Pselaphus Heisii (Fig. 467). less than a line
long, lives on the débris of reeds, on the borders of marshes,

L RN
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The Claviger foveolatus (Fig. 468) is met with in the nest of a
little russety ant, which takes as much care of it as of its own
progeny, because the Claviger secretes a liquid very much
appreciated by ants, who are continually occupied in licking its
back. .

The Dermestide attack by preference the tendons and the
skins of carcasses. A few of the insects of this family are the

1 Fig. 400 —Hacon Heotle { Dermestes ferdarive ), magnified umﬂ-n;urnl siza.
plague of our collections and the furriers. They devour “a
quantity of dry substances—skins, feathérs, catgut, hair, shell-
work, the dried bodies of insects, &e. Some other Dermestide feed
on animal matter still fresh: such is the Bacon beetle, Dermestes
lardarius (Fig. 469), which is to be met with in some dir{y pork-
shops. Tt is black, with the base of its elytra tawny and marked
wisth three black spots. The larvie are covered with a russety

Fig. 4T0L—Attngenus pellio, magnified and nataral size,
L] L]

hair; they eat bacon, skins, ‘and also attack each other. The
perfect insect does no damage. Like all the Dermestide, it
counterfeits death when handled.” The Dermestes vulpinus, of &
tawny grey, injures furs, and the Hudson’s Bay Company,
whose storehouses in London were infested by this insect, offered
a reward of £20,000 for a means of destroying this insect.
The furriers have cause also to dread the Attagenus pellio (Fig. 470),

L -
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whose larva, covered with Yellowish hairs, has at its extremity g
sort of broom, which assists it n moving., .

The Anthrens Mniuseorum, the fifteenth of an mmch in length,
black with three grey bands, drives collectors to despair, for’ its
larva destroys their collections, Tt is cavered with grey and
brownish hairs, which it bristlag up the moment it is touched.
The perfect insect feeds on flowers, and ‘counterfeits death when
seized. All possible means have been tried for getting rid of the
Anthrenus by placing in the collection camphor, benzine, tobacco,
sulphur, &e., but benzine Very soon :Iestmyé them.

Fig. d7l=Hydrophilus eens, =

The Hydrophili, very different fo the group which we gy
presently consider, ape herbivorous, and are to be found on the
leaves of aquatic plants, The Hydrophilus piceus (Fig. 471), whiek,
attains to an inch in length, is common in our fresh waters, T4
must not be seized without tgl; ng precautions; as jig thorax is
provided with a strong peint, whiel pierces the skiy It draws
in air by thrusting its antenng out of thln water, and, plae
against its body, the bubbles of uir, yhiel, ek iny
of furrow, slip under the body, and fix themse

ing them
olved in a sort
Ives to the hairs,

{x
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+11 such @ manner that the animal seems to beclothed in pearls. It
is thus the air reaches the spiracles. The female of the Hydrophilus
is sometimes seen clinging to aguatic plants, head downwards,
forming her coecon, ferminated by a long pedicle, in which she
places her eggs, by means of the two bristles situated at the
extremity of the abdomen (Fig. 472). After having drawn this
after her for some time; she leaves it to itself in calm water. At
the end of a fortnight, there come out from it little brown larvee,
very active, which ascend the water plants, These larve are at
the same time herbivorous and carnivorous. They live on plants
and small molluses, which they seize from underneath, and whose
shell they break by pressing them against their back, to extrast

Fig. 472, —HBristles ot fhe extremily af the FiggdTi —Fugn of the ][.\'I!:\"[lliluu.
abdomen of the Hydeophilua, r
- -

from it the animal. Tf attacked, they emit a black liquid, which
discolours the lx:u’r:rr, and enables them to r:s-::u'pc, At the end of
two months, the larva comes out of the water, and burrows into
the ground to undergo its metamorphosis into a pupa (Fig. 473},
which becomes a perfectsinsect a month afterwards. The latter
gﬂts its colour littla ].1].' little, anfl comes out of the gl'muul at the
end of twelve days. According to M. Dumeril, the intestine of
the larva grows graduully longer®and I(_q-,g_-.-ﬂ-j ns its diet becomes
that of herbs, the adult preferring vegetable food to animal
matter. It is at the end of summer that the Hydrophifus piceus
hecomes perfect, and it passes the winter in a state of torpor at
{he bottom of ‘the water, The females lay in the month of April.
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A small species, Mydrous Juscipes, is commoner than the large
one ; its body is more rounded behing,

We are now going to consider a series of aquatie and carnivorous
insects; the Dytisci, Water beetles, the Cylisters, snd t-heGyra’nMaé,
or Whirligig beetles. These are perfect corsairs, whose rapacity
even exceeds that of many of the land Coleoptera. Not contented
with devouring one another, when pressed by hunger, with attack-
ing especially the larves of all aquatic insects, such as the Lilel-
lul@ and Eplemere, they feed also on molluses, on tadpoles, and
on small fish. Tt is easy to vear them in caplivity, If confined
in a emall aquarium, their habits would be much more amusing
than a few golden fish, which one meets with everywhere, and

-

Fig- 474, —Dytiscas mlrtr;:innlin, mala gl female, and front lag of mals mngnifel,

which are only gaod r:nﬁu;gll to amuse Furopean Sehaababams.
Care must be taken to cover the aquarium at the top with gauze,
to prevent the perfect insects from escaping. This tribe ig not
very numerous, nor varied in its forms. An oval body, legs
curved and widened into oars, provided with hairs, distinguish
the insects which compose it, They imbibe air at the surface of
the water, like porpoises.

The most carnivorous of this group arve the Dytisei ang the
Cybisters. They T be called t]‘ﬁ Shm‘kﬁ_ﬂf the insect world,
Nothing which lives in the water is safe aguma.j, the voracity of the
Dytiscus. They attack 511.1:111 mc:ll]mcg, young fish, tadpoles, larvm
of inseets, and suck greedily the bits of raw meqt which are thrown

s =
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to them. They may be kept in an aguarium for many years, by
feeding them on animal matter. Their oval-shaped body, with its
sharp sides, permits them to cut through the water with great ease
—the hind legs'serviag as oars. They are to be found in stagnant

= Fig. 474 —Pupn and Iurvs of Dy liscus marginalie
]

wafers, during the greatest part of the year, but’ principally in
autumn. During the winter they bury themselves in the mud and
under moss. The females lay their eggs in the water. The
larvae are long, swelling out at the middle, furnished with hairs,

Fig: 418, —Drytiscus latissinius. Fig. 477.—Cyhister Riesohii.

and grow rapidly. To undergo their metamorphosis into Pupe,
they bury themselves in the earth.

The perfect insects are amphibious, and ﬂwr from one pond to
another io satisfy their voracious appetifes. The most common
species of this genus is the Dyfiscus marginalis (Fig: 474), of a
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dark greenish brown, vellowish on the sides. The elytra of the
male are smooth ; those of the female are fluted.  The front leg of
the male is provided with suckers. The larva is brown ; the pupa
of a dirty white. r i

The Dytiscus marginalis sometimes attacks Hydroplilus piceus.
It pierces it between the head and the Jthorax, that ‘is, in the
weak point of its cuirass, and devours it, in spite of it being the
stronger. The largest of the Dytisci, the Dytiseuns latissimus,
(Fig. 476), is almost confined to the north of Europe. The Cybis-
ters abound especially in warm countries. The Cybister Raselii
(Fig. 477), a European species, has the reputation of having been
taken in England. This group contains also a great number of
insects more or less resembling the preceding, in their conforma-
tion and habits. « We will confine ourselves to representing a few
by figures:— y

Fig- 478 —Au ilius subeutus {mmbey,

¥

Fig, 450, Fifg: 481

Fig. 482,
Acilin fascintns (male).  Aciling foseintue (fdmnle),

Notorus CIEEicormia,
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Fip 431, —{alymbeles cinerevs,  Fip, 48L—Colymlictus notatne, Fig- 486 —~Colymbelos striatis.

D
\
[
Fig 448, Fig. 418, Fig. 490,
]I\.'dml_'l-fuﬁ confispnd. Rupiliis cimboosde Laceophilus variepains,

Fig. 191~ Laceophiles minutus,  Fig. 402, Hyduticus grammices. Fig. 40—Hygrobln Hermunni,



480 THE I‘T_b]CT WORLD.

The Gyrinide, which come very near to the Dytiscide, like
water which is clear and a little agitated. They are amall
black insects, living in troops, and which swim with rapidity,
deseribing incessantly capricious circles, which has gained for them
the name of * Whirligigs." They are remarkable for the disposi-
tion of their eyes, which are double; so that the Giyrinide
seem to have four eyes.  The lower ones look into the water and
watch for the pPrey or the fish that advancos s an enemy ; whilst
the upper eyes look upwards towards the air, and warn the insect
of the approach of encmies from abovye, To escape from fish, the
Gyrinus jumps out of the water, and also makes nse of its wings;
to escape from birds, it dives rapidly. This activity, and this
double sight, make the capture of the Gyrini a task of great
difficulty. They must be surprised with a net. At the moment
of being seized, they emit a milky and fetid liquid. .

The females lny their eggs end to end, on the leaves of aquatic
plants. The larve are long and narrow, and of a dirty white.

Fig, 40L, - Gyrnos natator, Fig, 485 —Lorvn of Gyrinus natitar,

They eome out of the water at the end of the summer, and form
for themselves a cocoon on the plants bordering the banks. After
a month, the perfect insect s hatched, and plunges into the water.
The Gyrinus striatus (Fig, 496) 1s found in the waters of Southern
Europe.

All these species are of small size, and do not exceed a fifth of
an inch in length ; but in the tropics we find Girini two-thirds of
an inch long.  One of these species, distinctus, exists in the little
lake of Solazies, in Reunion Tsland, noted for its mineral waters.
The patients amuse themselves by fishing for this insect, with a

-



T

23 o COLEOPTERA. 451

line baited with a bit of red cloth, which it attacks. It is found,
ulso, in a mineral spring in Algeria. The Fpinectes (Fig. 498)
are large Gyrinide from Brazil, with very long front legs.

Fig. 495 —Gyrinus strintus. Fig. 497.— Gyrinus distinelns.  Fit. 408 —Eplnec.ea sulentns.

The carnivorous land insects par excellence—those which are
most formidable, on account of their ravages and voracity—are the
Carabici. This family, one of the most numerouc of the Order
Coleoptera, consists of insects with long legs, and armed with
powerful mandibles, suited for tearing their ﬁ'ﬂtil“ﬁ to pieces. They
are the lions and the tigers of the Coleoptera, whilst the Necro-
phori and the Silphe play the part of hysenas and jackals. The
vy es of the Carabici are very plﬂmineﬂ.t-, which allows them to
see their prey at a great distance. They take refuge under stones
and under the bark of trees: but in fine weather they are als to
be seen running along roads. Airdent and audacious, it is by no
means rare to see them attacking species much bigger than them-
selves. The activity which distinguishes these insects is found
also in their Iarvee, which pursue living prey, instead of remaining
ghrouded in the midst of their food like the larvee of the Seara-
beetoles. o,

These carnivorous insects are very numerous—a fortunate eir-
comstance, considering the immense guantity of small nexious
creatures, caterpillars, weevils, and an infinity of other parasites,
t-harPeata of agriculture, which they destroy. The popular pre-
jUde!‘thEﬂr is to be regretted, which leads ignorant farmers to
exterminate them. They ought, on the coutrary, to be intro-
duced ‘intﬂ market gardens, as toads arve, and as cats are into
gTannries, “The Carabici,”” says M. Michelet, “immense
tribes of warriors, armed to the teeth, which, under their heavy
puirasses, have a wonderful activity, are Perfeut. rural con-

T
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stabulary, day and night, without holidays or repose, protecting
our fields. They never touch the smallest thing. - They are
occupied entirely in arresting thieves, and they desire no salary
but the body of the thief himself.” But ignorance destroys these
useful hunters. Children, seduced by the richness of the elytra
of the Carabici, amuse themselves in catching these vigilant
- protectors of our farms, without knowing the bad effect of what
they are doing. Fortunately, education is spreading little by
little in the country ; the farmers begin to be awakened to their
true interests, and to know how to distinguish the useful animals
which it hehoves them to preserve in their fields for the safeguard
of their cropd. In some places in France they have already made
attempts to introduce the Carabici and the Cicindelete into gar-
dens, and threy hiave found them succeed very well. :

_ The true Gurabi ave to be known by their oval convex body,
their long antennw, and elegantly carved thorax. They are, in
general, of more massive forms than the Cicindelete, which com-
pose a kindred family. The latter form, in some sort, the van-
guard and the light troops; the others, the heavy battalions.
The Carali coming out in general at night, or at least at twilight,
and keeping themselves hidden under stones during the day, it
1s n#t easy to observe their manmuvres.

The Carabus auratus (Fig. 499), which abounds in fields and
gardens on the Continent, may be considered as the type of this
genus, It has elytra of a beautiful green, with three ribs, and
the legs yellowish. When it is touched, it disgorges a black
and acric saliva, amd ejects from the abdomen a corrosive liquid, of
a disagreeable odour. Tt lives on the larvie of dther insects. It
has been seen to attack even large insects, such as the cockehafer,

In England and the environs of Paris, Curadus violaceous
(Fig. 500), whose dress, of a sombre colour, is surrounded by shades
of red and violet, is met with. In the Pyrenees, many Carabi with
metallic refleetions are found, whose beautiful colours are the
delight of collectors; the Carabus splendens, the Corabus rutilans,
&c. DBut the most beautiful insects of this tribe come from
Siberia and the north of China. Let us mention, for example,
the Carabus smaragdanis, of a beautiful grass-green ; the Carabus
Vietinghovii, of a beautiful blue black, bordered with azure, with a
golden band, &e.

S
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The Caralus Adonis (Fig. 502) is not rare in Alsace, and is
found on the banks ‘of streams.

Fig, 49i. —Carabus nurutus. Fig. 500, —{arabus visdncoous.

The long flat larvee of the Carabi live in the trunks of trees,

Fig. 500 —Curubas canaligulstus, Fig. 500 —Corabus Adonis.
- ¥

among leaves, under moss, &e. They are active, and live on other
112 ;
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insects. Fig. 504 represents the larva of the Carabus auro-
nitens. 4 ;
Another genus of the same family is Calosoma. They have

7 V.
T L]
I
Cals B
|\
- =
-,
Fig. 5n.—Carabus nedulosns. Fig. 504.— Larva of Caroling nuranitens. £

wings under their elytra,—the true Carabi have not,—which they

use in passing from one tree to another.
In the month of June is to be found on oak trees the beauntiful
Calgsoma sycophanta (Fig. 505), the oceurrence of which here is

,h

Fig. G = Calisomn sycophanta, Figs. 50g, 507 —Popa and larvn of Caloacmn anpopainaiatns

doubtful., This insect is of a beautiful viclet blue, having the
antenng and the legs black, and the elytra of a splendid golden
green, with longitudinal streaks. According to Réaumur, the
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larva of the Calosoma often chooses a home in the nest of the
Procession-moth caterpillar (Bombya processionea), on oak trees,
and it very soon rids the tree which is infested by them.

The Calosome auropunciatus is peculiar to the south of France.
Its larva (Fig. 507) devours snails, and establishes itself in their
shells. These larvee have been known to fill themselves so full
of food as to become dbuble their natural size; in which state
they are sometimes devoured by those of their own species.
A smaller kind, the Calosome inguisitator, is very frequently to
be met with in woods. Fig. 508 presents this insect pursuing a

Fig. 508 —alosoma inquisitator parsuing o Bombordier Boels {Brockinus cxplodens).

Bombardier ( Brackinus evplodens), which squirts out a vapour of
pungent odonr, ©

In the countries of the south-east of Europe and in Asia
Minor, one finds enormous Carabict, *he Proerustes and the FPro-
cert, which attain nearly two: inches in length, and whose in-
teguments resemble very rough shagreen. One species alone is
met with in France, the Procrustes corigceus (Fig. 509). In
Austria is found the Procerus gigas (Fig. 510).

The genus Omophron (Fig. 511) contains small, almost globular
Carabici, of a pale yellow, with green lines, and which live in the
sand bordering rivers, The Nebrias in general prefer moun-
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tainous countries.  The largest species, the Nebria arenaria
(Fig. 512), is found all along the coast of the Mediterranean, and

.
Fig, 500, —Prosriates cofiaesid, Fig, G510, —Proceris figns,

even on the western shores of France. Butits colours grow paler as

Fig, 511 —~Omopliren [hntwm, Fig. 512 Nabiin arenarta.

it advances northward on the African coast. It is of a bright
yellow, with black lines. The Nebrias hide themselves either
under masses of seaweed cast up by the waves, or under the
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stumps of trees cast ashore by the sea. When they are deprived
of their place of shelter, they run away with such rapidity that it
is very difficult to catch them. In Senegal is found the genus
Tegitus (Fig. 513), great black Carabici, with fluted elytra.

Other kindred genera are— Damaster (Fig. 514), remarkable
for its elongated pointed elytra ; Anthia (Fig. 515), which is met
with in sand in Africa and in India, and whose head is armed in

Fig. 613 ~TefMus Megerlei.

Fig. 514, —Dinmnater Wlaptoddes.

‘a formidable manner; and Gampylocnemis, of which Sekreteri

(Fig. 516), an Australian insect, of a bright black, attains to more
than an inch and three-quarters in length, and whose short, serrated
legs enable it to hollow out the ground. There is found on the
coasts of the south of France a representative of this group in the
Scarites 'F"f’”.fﬂff_ﬂﬁ (Fig. 517), which conceals itself in a hollow like
the ericket, and devonrs everything which comes within ifs reach.
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¥ u s 9 o - .
The innumerable tribo of Harpalici contains carnivorons beetles

- Fig. Slh—Anthis tharacica. Tig 16, —Cumpylocneis Schretor,
.

o .. 3
of very small size, sometimes of a bellZE-gr{tcu: sometimes black,
-

Flg. 517 ~Searites Inevignins,

* x s
either dull or shining, and which render great service to our

- L]
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gardens, Hidden under stones, in dry leaves, at ‘the foot of
trees, they attack a number of small insects, caterpillars, mille-
pedes, &c., and thus exterminate a quantity of vermin. The
Harpalus @news.(Fig, 518), which is seen shining in the midst
of the paving stones, like a little bronze plate, is found everywhere.
The Galeritas (Figs. 519 and 520) are distinguished by their
antennw, which are thitk at the base; they exhale a very strong
odour : nearly all are peculiar to America. One of the most eurious

el Fig. 619 Fig. 51,
Larpislits s, Larva of Galerita Lecontal. Gulerita Levantei,

inaeqts of this tribe is the Mormolyce phyllodes of Java (Fig. 521),
whose elytra project in such a manner as to give it the appear-
ance of a leaf. Tt lives uunder bark. The larva and the pupa
(Fig. 522) resemble those of other genera of which we have been
speaking.

The next great family of the tribe of carnivorous beetles is
composed of the Cicindelete, slender insects, with large promi-
nent heads, very long legs, and which are very active in their
movements.  The Cicindelete like sandy lﬂuitrls, When the
sun shines they fly in o Zig-zag manner;”hut their flight is not
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continued for long together. Tn dull weather, they are to be

Fig. 521, - Mormolyee plivilodes,

seen runming on tha turf or hiding themselves in holes, and are

e e ]

C Lol

Fig. 622 —Lorva sl pups of Mormalyen phyllodes,

met with on the sea-shore, where they are gsen sometimes to
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pop up by hundreds, They live on flies and little shrimps,
which abound on the sea-shore.

The Cicindela campestris (Fig. 523), or Tiger beetle, is of a
beautiful green spotted with white ; the abdo-
men is of a bronze-red. In this country it is
the commonest of the genus. The Cicindela
Jybrida, of a dull green; relieved by ten light
bands, inhabits sandy woods; the Cicindeln
maritime differs from the preceding. The
Cicindela syleatica, which flies very well, 1s not
easy to catch, and is to be often met with in
the wirm glades of the forest of Fontainblean
and Montmorency ; it is notunfrequent here. Its

= 8 = n i Fig. 523, —Tiger Heatle
colowr is brown, spotted with white ; it diffuses {(frmseie SNREEE),
Al

a strong smell of the rose, to which suceeeds,
on being seized, the acrid odour of the secrefion which it dis-
gorges. We here represent the Cicindela Dhumoulinii (Fig. 524),

v

Fig. 4.~ Civindeln Domonlinil.  Fig, 525.— Cicindels rzosa. Fig. 58, = Cicindeln sonlatis

the Cicindela rugosa (Fig..525), the Ticindela scaluris (Fig. 526),
the Cicindela heros (Fig. 527); the Cicindeln quadrilineata (Fig-
528), and the Cicindela capensis (Fig. 529).

The ferocity of these insects is remarkable. They quickly tear
off the wings and legs of their victim, and suck out the con-
tents of its abdomen. Often when they are disturbed in this
agreeable occupation, not wishing to leave it, they fly away with
their prey; their flight, however, is not sufficiently powerful to
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allow of their carrying to any great distance such a heavy burden.
When a Cicindela is seized between the fingers, it moves about its
mandibles and endeavours to pinch, but its bite is inoffensive
and not very painful. They are prodigiously active in running.

s
+ Fig. 68T —Cicindeln lieris, Fir: 828, —Cicindels Fig. 320 —Cicindeln
yyandrilineatn. cupensis.
"

Armed with jaws which are powerful enough to overcome their
victims and to seize them at once, they can dispense with strata-
gems.

Their larvee (Fig. 530) are soft, and have short legs. To
satisfy their voracity they are obliged to lie in ambush in holes.

rig, 90— Larea o lndal Fig &1, Ambuh of tarn o
ThEV ara ti‘lr'ﬂ-l-]lir{ls of an inch ].l:l-l]g; their ll_Eﬂ;d is hﬁrnv
and in the form of a trapezium. The first segment is also
4 of o metallic green. The eighth has a pair of tuber-

horny, an ; ;
L a, of which the larva makes wse in ascending

oles with hook
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and descending its vertical hole, like a sweep in a chimney.
This hole (Fig. 531) iz a foot or more deep. To dig if, the
larva employs its mandibles and its legs in the following
manmer : it twists itself round, loads with earth the flat surface

Upper-aide., Undar-side.
Figs. 532, 533.—Pupa of & Cicindeols.

which covers its head, climbs along the chimney by twisting itself
into the form of the letter 7, and thus transports its logd, as a
bricklayer's labourer carries a hod of mortar up a ladder. Arrived
at the mouth of the hole, it throws to a distance the rubbish with

L
Fig. 24, —Megacephata Kiogil. : Fig, 5ith.—Megncepliala oxyellloldes.
which its head is loaded; or if too heavy, it simply deposits
it, pushing it away as far as possible. It is difficult to watch
their proceedings;: for they are very mistrustful, and retire’ im-
mediately into 2heir hole when alarmed. They remain in ambush
at the entrances of these subterranean passages, Which they
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hermetically seal with their head and thorax. It is a species
of pitfall which sets itself in motion the *moment ﬂu?fth]'.ng
endeavours to pass it. The unfortunate who ventures 1s pre-
cipitated into the well, and the Cicindela forthwith devouys
it. These habits remind one of those of the Ant-lion. When
the time arrives for the metamorphosis, L'I:m larva of the Cicindela
increases in size at the bottom of its hole, and stops up the
entrance with earth before changing. The pupa (Figs. 932, 533)
is of & pale glossy yellow, covered with small spikes. The meta-
morphosis takes place between August and October; the perfect
insect emerges in Spri.ug.
Nearly akin to the*Cicin-
delns are the Megaceplhalas
(Figs. 534, 535, 536), From
Africa and tropical America ;
the Manticoras (Fig. 537),
which are distinguishgﬂ by their robust and thick-set appearance ;

L1 =
Fig. 530.—Megnoephaln bifascinla.

Fig. 5a7.—Manticora talorculoss.

Fig. 898, —Pogonostorsa gracills.
L ]

i anas :[Fig. 938), which live in Madagascar ; the
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Ctenostomas, peculiar to America (Fig. 539), remarkable for the
length of their pendant and bristly palpi; the Omus, of Cali-
fornia ; the Therates (Fig. 540), insects of New Holland, &e.
.The tribe of Pimeltaric, called formerly Melasomas, because
they are nearly all black, resembles in some points the Carabici.
They seel after dark places, and avoid the light, and are

=
Fig. 530 —~Clenpstoln rugos, Fip. 540,—Therates labiatn.

found on the ground under stones; their movements are slow,
and they walk with difficulty. The best known insect of this

-

Fig: 54L~Hlups oldisns , | u“’!' 543 ~Tenelirio mulitor
; 5 (Lurva and imingo),
group is the Blaps, of repulsive ,smell, inhabiting dark damp
places, such as cellars, and only coming out of its retreat during
the night. The elytra are Joined together, and they have no wings.
The vulgar regard them as an omen of ill-luck. Fig 541 repre-
I _Ei:&:fpﬂ obtusus, According to the report of a traveller,
the women in Egypt eat the Blaps suleata cooked with butter to
- L]
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hermetically seal with their head and thorax. It is a species
of pitfall which sets itself in motion the ‘moment anything
endeavours to pass it. The unfortunate who ventures is pre-
cipitated into the well, and the Cicindda forthwith devours
it. These habits remind one of those of the Ant-lion. When
the time arrives for the metamorphosis, the larva of the Cicindela
increases in size at the bottom of its hole, and stops up the
entrance with earth before changing. The pupa (Figs. 532, 533)
is of u pale glossy yellow, covered with small gpikes. The meta-
morphosis takes place between August and October; the perfect
insect emerges in spring.
Nearly akin to the»Cicin-
delas ave the Megacephalas
(Figs. 534, 535, 536), Trom
Africa and tropical America ;
the Manticorns (Fig. 537),
which are distinguishgd by their robust and thick-set appearance ;

Fig. 630, —Mogaceghula bifasciata,

Fig, 557, —Mantlcora tulerculoss. Fig. 538 —Pogonostoma gracilis,

the Pﬂfﬂﬂ{?ﬁfﬁmfls |:-I'~ig~ 538]; which live mn I!Iﬂ{lugu_acmr; the
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Ctenostomas, peculiar to America (Fig. 539), remarkable for the
length of* their pendant and bristly palpi; the Omus, of Cali-
fornia ; the Lherates (Fig. 540), insects of New Holland, &e.
.The tribe of Pimellarie, called formerly Melasomas, because
they are nearly all black, resembles in some points the Carabici.
They seek after dark places, and avoid the light, and are

-
Fig. 590.—Ctenostama rugosn. Flg. &4 —Thersted labiata,

found ot the ground under stones; their movements are slow,
and they walk with difficalty. The best known insect of this

Fig. o4l —Blaps obinsus : $ &i'ip.ﬁlz._‘rgm._w molitar
[larva nnd fnge),
group is the Blaps, of repulsive (smell, inhabiting dark damp
places, such as cellars, and only coming out of its retreat du.ring
the night. The elytra are joined together, and they have no wings.
The vulgar regard them as an omen of ill-luck. Fig 541 repre-
sents the Blage obtusus. According to the report of a traveller,
the women in Egyvpt eat the Blaps suleata m?ked with butter to :
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make them fat. They are employed also against the ear-ache, the
bite of scorpions, &c. : 4L

Another genus of the same family is the Tenebrio (Fig. 542),
of a blackish-brown, with the elytra streaked, and of half gn
inch in length. The larvie, the well-known meal-worms, live in
flour ; they are eylindrical, and of a light tawny colour (Fig. 542].
The insect which is considered as the type of the tribe of the
Pimeliarie is the Pimelin bipunctata, which is common in the south
of France,

We come now to the tribe of blistering beetles, of which the
best known is the Cantharides (Cantharis or Lytta). These
insects are generally of soft consistency; and their elytra yery
flexible. A fow remain constantly on trees. All are very brisk
and active. When swallowed they are a dangerous poison, but
are used in modicine for making blisters. 3

The Cantharides of commerce (Cantharis (Lyttn) vesicatorin)
are of a beautiful gm_dn, attain to a size of four-fifths of an inch,
and are found on ash trees, lilacs, and other shrubs. Commeree for
a long time brought them from Spain, and some still come from
that country; hence the common name of Spanish ffy. As they
live in great numbers together, collecting them is easier and less
expensive than would be.that of other species of the same family
which. are not gregarious, but which have the same medicinal
prop.rtiess The presence of the Cantharides is manifested by
the smell of mice, ‘which they diffuse to some distance. When,

#by aid of this smell, they are discovered, generally settled on an
ash, they are collested in the following manner. Very early in
the morning a cloth of light tissue is stretchedsout at the foot
of the tree, and the branches are shaken, which eauses the insects
to fall. These, numbed by the cold of the night, do not try to
escape.  When there iz a sufficient quantity, the four corners
are drawn up and the whole plunged into a tub of vinegar
diluted with water. This immersion causes the death of the
insects. They then carry them to a loft, or under a very airy
gshed. To dry them they spread them out on hurdles covered
with linen or paper, and from _timu to time, to facilitate the opera-
tion, they are moved about, either with a stick or with the hand,
which is more convenient, but it is then necessary to take the pre-

-
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caution of putting on gloves, for if touched with the naked
hand, they would cause more or less serious Hlisters. The same
precauntion must be observed in gntlmring them,

_ When the €antharides are quite dry, they put them into wooden
boxes, or vessels of glass or earthenware, hermetically sealed,
and preserve them in a place protected from damp. With
these precautions, they may be kept for a long while without
losing any of their caustie properties. Dumeril made blisters of
Cantharides which had been twenty-four years in store, and
which had lost none of their energy. When dry they are so
light that a kilogramme contains nearly thirteen thousand insects.
Avetius, a physician who flourished at Rome in the first century
of our ora, seems to have been the first to &mplf-'j" Cantharides,
reduted to powder, as o means of vesieation. Iippoerates adminis-
tered them internally in cases of dropsy, apoplexy., and jaundice.
But it is pretty nearly established that the Cantharides of tla
ancients were not the same species used at the present day. They
were probably a kindred species, the Mylubris chicorit. A
blistering principle has been extracted from these insects called
Cantharadine. This organic product presents itself under the form
of little shining flakes, without colour, soluble in ether or oil.
One atom of this matter applied to the skin, and particularly to
the lower lip, makes the epidermis rise instantaneously, and pro-
duces o small blister filled with a watery liquid. In spite (f the
corrosive principle which the Cantharis contuins, it is attaclked,
like other dried insects, by the Dermestes and the Anthrenus,
which feast on them without suffering the smallest inconvenience.

The genus Myzbris corresponds most in structure, in appearance,
and in properties, to Cantlaris, whose place they tuke in the
Last, in China, and in the south of Europe. They are found in
clusters on the flowers of chicory, tuistles, &e. The Mylabris
chicorii, common enongh in France, especially in the south, is of
small %ize, whilst the other species are rather large. Itis black,
hairy, with a large yellowish spot at the base of each elytron, and
two transverse hands of the same colour.

Another genus of this family is Melod, with yery short elytra,
and without wings, They walk slowly and with difficulty on low
plants, the female draggring along an enormous abdomen filled
K
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caution of putting on gloves, for if touched with the naked
hand, they svould cause more or less serious blisters. The same
precaution must be observed in gathering them.

~ When the Cantharides are quite dry, they put them into wooden
boxes, or vessels of glass or earthenware, hermetically sealed,
and preserve them in a place protected from damp. With
these precuutions, they may be kept for a long while without
losing any of their canstic properties. Dumeril made blisters of
Cantharides which had been twenty-four years in store, and
which had lost none of their energy. When dry they are so
light that a kilogramme contains nearly thirteen thonsand inseets.
Aretius, a physician who flourished at Rome in the first century
of our era, seems to have been the first to employ Cantharides,
redied to powder, as a means of vesication. Hippoerates adminis-
tercd them internally in cases of dropsy, apoplexy. and janndice.
But it is pretty nearly established that the Cantharides of the
ancients were not the same species used at the present day. They
were probubly a kindved species, the Mylabris clicoriz. A
blistering principle has been extracted from these insects called
Cantharadine. This organie product presents itself under the form
of little shining flakes, without golour, soluble in ether or oil,
One atom of this matter applied to the skin, and particularly to
the lower lip, makes the epidermis rise instantaneounsly, and pro-
" duces a small blister filled with a watery liquid. In spite of the
. corrosive principle which the Canmtharts eontuins, it is attacked,
lLike other dried insects, by the Dermesies and the Anthrenus,
which feast on them without suffering the smallest inconvenience.

The genus J.J?,r;’a&ris corresponils most in structure, in appearanece,
and in properties, to {untharis, whose place they take in the
Fast, in Ching, and in the sonth of Europe. They are found in
clusters on the flowers of chicory, thistles, &e. The Mylabris
¢hicorti, common enough in France, especially in the south, is of
small %ize, whilst the other species are rather large. It is black,
hairy, with a large yellowish spot at the base of each elytron, and
two transverse bands of the same colour.

Another genus of this family is Melos, with very short elytra,
and without wings. They walk slowly and with difficulty on low
plants, the female dragging alonig an enormous abdomen filled

K K .
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with eggs. They are generally observed in spring. In Germany
they give them the name of Maimwrm (Mayworm). Their succu-
lence would expose them withont doubt to the voracity of birds,
and of insect-eating Mammifers, if they kad not the power of
exuding at will, in the moment of danger, from all their articula-
tions, an unctuons humour, of a reddish-yellow colour, the
adour, and probably also the canstic properties, of which repel the
aggressor. The females lay their eggs underground, and out of
these come forth larvee of a strange shape. Swallowed by cattle,
they cause them to swell and die. It is for this reason that
Latreille has given it as his opinion that these insects are the
Buprestis of the ancients, of which the law of Cornelius spesks,
“Tex Cornelin de sicariis et veneficis.” But the name of
Buprestis was applied by Linnmus to a genus of which we shall
treat farther on, and it has been generally adopted by naturalists.

The commonest among the Melocs is the Meloe prosearabeus,
which is to be found in’abundance, in the month of x'ip'ril, in the
meadows near the bridge of Ivry, in the environs of Paris. The
metamorphoses of the insects of this family had remained for a
long time surrounded with an impenetrable veil of mystery, but the
researches of Newport in England, and of M. Fabre (of Avignon).
in France, have made known, in our days, phases, extremely
curious, under which are accomplished the metamorphoses of
the S'taris humeralis, a species which belongs to the same family.*
These observations, of whith we are about to give a rapid sum-
mary, will probably heip towirds unravelling the first states of
Cantharis.

The Sitaris humeralis (Fig. 543) takes no novirishment when
arrived at the perfect stute. When the female has been im-
pregnated, she lays at the entrance of the nest of a solitary
bee from two to three thousand very small whitish eggs, stuck
together in shapeless masses. A month afterwards there come
out of these eggs very small larvee, of a shiny dark green,
hard skinned, armed with strong jaws, and long legs and antennge
(Fig. 544). These are the first larvae,  They remain motion-
less and without taking food fill the following spring. At
this period are hatched the male bees, which preceds the appeatr-

® _fnnales des Scieices Nuturellen, 1857, 4° sevie, tome vii, P S0,

i
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ance of the females by a month. As the bees come out of their
nests, these larvae hook themselves on to their hairs, and pass from
them to the females, at the coupling period. When the male
bees have built the célls, and furnished them with honey, the
femnale, as we know, deposits in each an ego.  Immediately

Fig. bld.—Sitaris hmnserafis. Fig. 544.~—Firs1 Jarva af Sitaris humeralia

(magnifed.} :

the lnrvie of the Sitaris let themselves fall on these eggs,
open them and suck their contents,.  Then they change their
gkin, and the second larva appears.’ This one gets into the honey,
on which it feeds for six weeks. It is blind, whereas, the Grst
larva was provided with four eyes, no doubt t6 enable it to see

Fig, Sl —Pariblo-nymph Fig. B8 —1Ned Inrva ol Sitaris Fig. bi4T.—Fupn of Sitarie
of itarls hamermiis, humernlis, limeratis.

the bees which were to serve as its conductors, in like manner as

the companions of Ulysses watched the sheep of Polyphemus, so

ns to eseape out of the cave in whicl they were retained as prisoners,

A few days later, and this second larva contracts, and detaches

from its body a transparent skin, which dimlt:.ws o miass, at frst
y KK 2
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soft, which very soon hardens, and becomes of a bright tawny
colour ; it is called the pseudo-nymph (Fig. 5459, It goes through
the winter in this state. 1In the spring comes forth a third larva
(Fig. 546}, resembling the second. This vne urlm_-.s not eat, and
moults after a time. It very soon changes info an ordinary
pupa (Fig. 547), of a yellowish-white, from which comes forth the
adult Sitaris, which lives only a few days, to ensure the propaga-
tion of its species, as is observed in the case of the Eplemere.
The larve of the Sitaris had for a long time been remarked
clinging on to the hairs of the dnthophoras; but they were always
taken for Acari, and they had been described as such.

The Lampyride have the elytra weak and soft, like the ansects
of the preceding tribe. In their perfect state they fréqﬁunt
flowers. The larve are CATNIVOrous, attacking other insecis or
worms. It is-to this group that the Lampyris noctiluca, or glow-
worm, which one sees shining during summer nights on grass
and bushes, belongs. "It has the power of making this natural
torch shine or disappear at will, which is, by-the-bye, a property
common to all phosphorescent animals.

The Iuminous properties with which these insects are endowed
have for their object to reveal their presence to the opposite sex,
for the females alone possess these propertics. In the same way
a8 sounds or odours exhaling from some insects attract the one
towaeds the other sex, so with the Lampyris a phosphorescent
light shows the fomales 'to the males. The seat of the phos-
phorescent substance varies according to the spevies. It exists
generally under the three last rings of the abdomen, and the light
is produced by the slow combustion of a peculiar secretion. It
has been stated that it is evolved quickly when the animal con-
tracts its museles, either spontaneously or under the influence of
artificial excitement. Some themical experiments have been made
to ascertain the nature or the eompasition of the humour which
produces this strange effect ; buf, up to this moment, they have
only enabled us to discover that the luminous action is moare
powerful in oxygen, and wanting in inert gases. In the most
common species, the Lampyris noctiluca, or Glow-worm, the phos-
phorescence is of a ?Il"’-‘f'"-{ﬁh tint; it assumes at cortain moments
the brightness of white-hot coal.
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The fernales have no wings, while the males have them, and
possess very well developed elytra. The females resemble the
larvee much, only they have the head more conspicuous, and
the thorax huckler-shaped, like the male. The larvie feed on
small molluses, hiding in the snails’ shells after having devoured
the inhabitant. They also possess the phosphorescent property
in a less degree than the adult females. The female pupa
resembles the larva; the pupa of the male, on the contrary, has
the wings folded back under a thin skin. The perfect insect
appears towards the autumn.,

The Glow-worm (Lampyris noctiluca, Fig. 548) is of a brownish
yellow. Tt is common in England. In a kindred species, the

Tig. 5i.—Lamyyris noctilnen (male and female)

Luciola Ttaliza, the two sexes are winged, of a tawny-brown,
and equally phosphorescent. They are met with in great
pumbers in Ttaly, and the lawns’ are covered with them. Other
snsects of this family are without the lfacu'ity of emitting light;
as for example, the genus Lyeus, of brilliant colours, which are
met with it Africa and India. One of the finest is the Lycus
Lafigainus. : .

Drylus is angther genus, comprising insects of very singular
habits. The type is the Drylis, flavescens. ‘The male—a quarter
of an inch long, black and hairy, with elytra of a testaceous
yellow, and provided witn antenne and long filaments—for a
long time was alone known. The female—from ten to fifteen
times as large, without wings and elytra, of a }'elluwish brown
__was not discovered till much later, having apparently nothing
in common with the male in shape or colour. The metamor-
phoses of these eurious insects are now perfectly understood.
Mieczinsky, a Polish naturalist established at Geneva, found the
Dirylus in the larva state in the shell of the Heliz nemoralis.
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These larvie devour the snail whose dwelling they aceupy, as do
the larve of the Lampyris. Mieczinsky saw them, emerge, but
obtained only females, which differed scarcely at all from the
larve from which they proceeded. He made a separate genus of
them, under the denomination of Cochleoctonus, ‘and ealled the
species torar, Later, Desmaret resumed these observations. He
provided himself, at the Veterinary College of Alfort, with a
number of shells of the Heliz, filled with the same larve, He
saw come out of them, not only Cocklesetoni, but also Diryli, and he
watched their coupling. Tt was then proved, by this unanswerable
argument, that these two insects, so unlike each other, belong
to the same species. i

The larva of the Drylus flavescens fixes itself upon the shell
of the snail by a sort of sucker, like a lesch. Tiftle by little, it
slips in between the molluse and its house, and devours it entirely.
To change into a pupa it shuts up the entrance to the shell with
its old skin, and whew arrived at the perfect state, quits the shel]
which served it as a temporary dwelling. The females of the
Drylus flavescens take refuge under stones and dry leaves, or
crawl slowly along the ground, whilst the males, which fly with
great ease, arp on the plants and brushwood. These insects are
not rare in the environs of Paris. M. H. Lucas has observed,
in Algeria, near to Oran, another curious species, the Drylus
maugitanicus. The larva of this insect lives at the expense
of the animal of the Cyelostomn Volzianum, which closes the
entranee to its shell with a covering of some ealeareous sub-
stance. It fixes jteelf on the edge of the shell, with the aid
of its sucker, and directs its strong mandibles, to the side on
which the snail is obliged to raise the covering, either to
breathe the air or to walk. Tn this position it has the Patience
to wait for many days at the door. The snail puts off for
as long a time as he is able the fital. moment. But when, over-
come by hunger op nearly stifled in his prison, he decides at
last fo open his door, the Phrylus profits immediately by this
opportunity, and cuts the muscle which keeps back the foqe of the
gnail. The breach being made, nothing more opposes itself to
the entrance of the enemy. He &lips in, and sets to work to
eat at his leisure the unfortunate inoffensive molluse, which affords

¥
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him board and lodging. The Ptilodactyde, the Eucineti, and the
(Cebrios belong to the same family. The first two are exotics.

 The Elateride ave rather large insects, often of hard texture,
having the prosternum prolonged into a point (Figs. 549 and
550}, and the antennz indented saw-wise. They have the power
of jumping when placed on their backs, and of alighting again
on their legs. Hence their name of Flater (dervived from the same
root as the word elastic). They produce, in leaping, one sharp
rap, and often knock many raps when they are prevented from
projecting themselves. This is the mechanism which permits the

s

ig. 550, —Jumping argan of the Flnter,
seen Fdewiays.

Fig, hf —Tamping orgin Fig. 551, —Farva of 1he Elater,
of 1l Elater. - »

skip-jack to execute these movements. It bends itself upwards
by resting on the ground by its hend and the extrenfty of
the abdomen; and then it unbends itsel suddenly, like a
spring.  The point at the end of the'thorax penetrafbs into
a hollow of the mext ring; thé back then strikes with force
against the plane on which it rests, and the animal is projected
into the air. It repeats this mancuyre till 1t finds itself on
its belly, for its legs are too short to allow of its turning over.
Tts structure supplies it with the means and the strength of
rebounding as many times &s it falls on its back, and it can thus
raise itself more than twelve times the length of its body-

The larve of the Elaters (Fig. 551) are cylindrical, with scaly
skin and very short legs. They live in rotten wood or in the
roots of plants. According to M. Goureau, they pass five years
in this state. =

The larve of the genus Agriofes occasion congiderable damage
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to wheat-fields. They much resemble the meal-worm, or larva
of the Tenebrio. The Tetralobites are the largest of the Elateride,
attaining to a length of two inches; and are inhabitants of the
East Indies and Africa. ' L wt:
In Ameriea are found phosphorescent FElaferide. These are
the Pyrophori, which the Spaniards of South America call by the
name of Cucuyos. They have, at the base of their thorax, two
emall, smooth, and brilliant spots, which sparkle during the
night; the rings of the abdomen also emit a light. They give
light sufficient to enable one to read ata little distance. The
LPyrophorus noctilueus (Fig. 552) is very
common in Havannah, in Brazil, in Géiygna,
in Mexico, &e., and may be seen at night
in great numbers, in the follage of trees.
At the time of the Spanish conquest; a
battalion, just disembarked, did not dare to
engage with the natives, because it took the
Cucuyos which were shining on the neigh-
bouring trees for the matches of the arque-
buses ready to fire. “In these countries,”
: says M. Michelet, “one travels much by
e oo s G night, to escape from the heat. But one
(Pymophoras noctibuens).  wonld not dave o plunge into the peopled
shades of ,the deep furesrta if these insects did not reassure
the traveller. He sees thiemfahiuing- afar off, dancing, twisting
about ;*he sees them near at hand on the bushes by his side; he
takes them with him; he fix® them on his boats, so that they
may show him his road and put to flight the serpents ;. but when
the sun rises, gratefully and carefully he places them on a
shrub, and restores them fo their amorous occupations. Tt is g
beantiful Indian proverb that SAYS,. ‘Catry away the fire-fly ; but
restore it from whenee thou tookestit.’”* The Creole women
make use of the Cucuyos to incrense the splendour of their
toilettes. Strange jewels! which must be fed, which must be
hathed twice a day, and must be i_ucewi:.mtl_‘u taken ecars of, fo
prevent them from dgﬂ'ng. ‘The Indians catch these insects
by balancing hot coals in the air, at the end of a stick, to attract
* T Tnsecte."

[
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them, which proves that the light which these inseets diffuse is
to attract. .Onee 'in the hands of the women, the Cucuyos are
shut up in little cages of very fine wire, and fed on fragments of
spgar-cane. When the Mexican ladies wish to adorn themselves
with these living diamonds, they place them in little bags of light
tulle, which they arrange with taste on their skirts. There is
another way of mounting the Cucuyos. They pass a pin, with-
out hurting them, under the thorax, and stick this pin in their
hair, The refinement of elegance consists in combining with the
Cucuyos, humming-birds and real diamonds, which produce a
dazzling head-dress.  Sometimes, imprisoning these animated
flames in gauze, the gracefnl Mexican women twist them into
ardent necklaces, or else roll them round their waists, like a fiery
girdle. They go to the ball under a dindem of [iving topazes, of
antmated emeralds, and this diadem blazes or pales according as
the insect is fresh or fatigned. When they return home, after
the soirée, they make them take a bath, which refreshes them,
and put them back again into the cage, which sheds during’
the whole night a soft light in the chamber. In 1766, a
Cuenyo, brought alive from America to Paris, probablysin some
old piece of wood which happened to be on the vessel, caused
great terror to the inhabitants of the Faubourg St. Antoine,
when they saw it flying in the evening, glittering in the air.
Tn 1864, a number of Cucuyos were brought from Nexico
to Paris by M. Laurent, captain of the f’riga_m, La Floride. An
experiment; nihde in the lahumtorf of thd Ecole Normal, showed
that the spectrum of their light is continuous, without any
black rays; it «differs, besides, from the spectrum of the solar
light by a greater intensity of the yellow.colour. The light is
produced probably as it is in the case of the Lampyris, by the
slow combustion of a substance setreted by the animal. The
(ucuyo ean nevertheless, #5,will, increase or diminish the splen-
dour of this light by means of membranes which it SupErposes,
like screens, in front of the phosphorescent bumps which it has on
ita forehead. s

In the Indies, and in China, the women use for dressing their
hair with, or 83 ear-rings, another Coleopteron of the same fribe,
hich begins even to be employed for this purpose by the women
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to wheat-fields. They much resemblo the meal-worm, or larva
of the Tenebrio. The Tetralobites are the largest of the Elateride, _
attaining to a length of two inches; and are inhabitants of the
East Indies and Afriea, 1 7 ey

In America are found phosphorescent Fluteridie. These are
the Pyropheri, which the Spaniards of South America call by the
name of Cucuyos. They have, at the base of their thorax, two
small, smooth, and brillisnt epots, which sparkle during the
night; the rings of the abdomen also emit 5 light. They give
light sufficient to enable one to read at g little distance. The
Pyrophorus noctilucus (Fig. 552) is very
common in Havannah, in Brazil, in Giyana,
in Mexico,” &e., and may be seen at night
in great numbers, in the folinge of trees.
At the time of the Spanish conquest, a
battalion, just disembarked, did not dare to
engage with the natives, because it took the
Cueuyos which were shining on the neigh-
bouring trees for the matches of the arque-
buses ready to fire. “In these countries,””
says M. Michelet, “one travels much by

iy l_:u}m night, to escape from the hegt. But one

(yrophares nactitucis).  woould ot ‘dare to plunge into the peopled
shaded of the deep forests if these insects did not renssure
the traveller. e sees them shining afar off, dancing, fwisting
about ;*he sees them néar at hand on the bushes by his side; he
takes them with him; he fix® them on his boats, so that they
may show him his road and put to flight the serpents ;» but when
the sun rises, gratefully and carefully he places them on a
shrub, and restores them to their amorous occupations. Tt is g
beauntiful Indian proverb that says, ‘Cairy away the fire-fly; but
restore it from whence thon tookest“it.’”* Tha Creole women
make use of the Cucuyos to increase the splendour of their
toilettes. Strange jewels! which must he fed, which must be
bathed twice a day, and must be incessantly taken eare of, to
prevent them from d;,*iﬂg. .Tha Indians catch these insects
by balancing hot coals in the air, at the end of 4 stick, to attract

* # 1. Insecte,”

A
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them, which proves that the light which these insects diffuse is
ta attract. .Onece in the hands of the women, the Cucuyos are
shut up in little cages of very fine wire, and fed on fragments of
spgar-cane. “When the Mexican ladies wish to adorn themselves
with these living diamonds, they place them in little bags of hght
tulle, which they arrange with taste on their skirts. There is
another way of mounting the Cucnyos. They pass a pin, with-
out hurting them, under the thorax, and stick this pin in their
hair. Therefinement of elegnnce consists in combining with the
Cucuyos, humming-birds and real diamonds, which produce a
dnzz]mg head-dress,  Sometimes, imprisoning these animated
flame2 in gauze, the graceful Mexican women twist them into
ardent necklaces, or else roll them round their waists, like a fiery
girdle. They go to the ball under a diadem of ],iw'ng topazes, of
antmated emeralds, and this diadem blazes or palgs according as
the insect is fresh or fatigued. When thev return home, after
the soirée, they make them take o hath, whmh refreshes them,
and put them back again into the cage, which sheds during’
the whole night a soft light in the chamber. In 1766, a
f'ucu}'n, hmught alive from America to Paris, probablyein some
old piece of wood which happened to be on the vessel, caused
great terror to the inhabitants of the Faubourg St. Antoine,
when they saw it ﬂ_t,'mg in the evening, glittering in the air.
Tn 1864, a number of Cucuyos were bronght from MNexico
to Paris by M. Laurent, captain of the irtgnke Lo Floride. An
experiment; minde in the laboratory of thé Keole Normal, showed
that the spectrum of their light is contizuouns, without any
black rays; it differs, besides, fmm the spectrum of the solar
light by a gwater intensity of the yellow.colour. The light is
produced probably as it is in the case of the Lampyris, by the
slow combustion of a stbstance setreted by the animal. The
Cueuyo can nevertheless, a',will, increase or diminish the splen-
dour of this laght by means of membranes which it superposes,
like sereens, in front nf the phoaphnremput bumps which it has on
its forehead.

In the Indies, and in China, the women use for dressing their
hair with, or 25 ear-rings, another Coleopteron of the same tribe,
which begins even to be employed for this purpose by the women
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of the south of France. Tt iz a Buprestis, of splendid colours,
and of metallic brightness. Linnwus, as we said abpve, gave to
it, wrongly, the name of Buprestis, which among the ancients
served to designate a very different insect, the Meioé, of the family
of the Cantharide; but modern naturalists have allowed this
illegitimate title,

The Buprestide walk heavily, but fly with the greatest
ease during the heat of the sun, and settle on the trunks
of trees exposed to its rays. In Europe, and especially in the
North, they ave very rare, and of very small size, They must
be looked for on birch trees, whose white colour seems to
attract them. In the hpttest parts of the world they are yery
abundant, of large dimensions, and adorned with sparkling
colours, They do not jump, and are not endowed with the plits-
phorescent proverty. Their larvae have no legs, are lengthy,
whitish, of a fleshy consistency, with the first ring of their bodies
very much broadened. "They live in the trunks of trees, between
the bark and the wood, hollowing out for themselves irregular
galleries, and remaining sometimes in this state for ten years before
metamorphosing.  Laporte de Castelnau and Gory have deseribed
and made drawings of about thirteen hundred
species of Buprestide. Fig. 553 ropresents the
Buprestis imperialis. The Buprestis albosparsa,
the genera Julodis, the Chryapehroas, and the
Backys "belong also to the great family of Bu-
prestide. The Clerdii are conneeted with the
preceding. They have the thorax narrower than
the elytra, and rather long ¢ their integu-
ments are less solid than those of the Kimfe-

_ ride and the Buprestide. The latter are

{Gvia) aperiaii, phytophagous, the former carnivorons, The
principal type of this family is the Clerug for-

micarius, russety, with the head and legs black, whese larva lives
at the expense of the larvie of the weevil. Another genus, the
Neerobin, which lives on dried animal matter has become cele-
brated, as it was the eause of the salvation of the greatest ento-
molagist of France. The name of Necrobia (from veepde and Bedg)
does not mean “ which lives on dead bodies,” but it means “ life
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in death.”” Here is the story of which this name is destined to
preserve the remembrance, and which Latreille himself has related
in his Histoire des Insectes.”” Before 1792, Latreille was known
only from some memoirs which he had published on insects. He
was then priest at Brives-la-Gaillarde, and was arrested with the
Clurés of Limousin, who had not taken the oath. These unfortu-
nates were talken to Pordeaux, in carts, to be transported to
Gruyana. Asrived at Bordeaux, in the month of June, they were
incarcerated in the prison of the Grand Séminaire till a ship
ghould be ready to take them on board. In the meanwhile, the
gth Thermidor arrived, and coused the execution of the sentence
which condemned the priests who had not taken the oath to
transportation to be for o while suspended. Iowever, the prisons
eruptied themselves but slowly, and those who hﬂﬁ heen condemned
had none the less to go into exile. Only their trgnsportation had

"been put off till the spring.

Latreille remained detained at the prison of the Grand Sémi-
naire. In the same chamber which he becupied, there was, at
the time, an old sick bishop, whose wounds o surgeon came
each morning to dress. One day as the surgeon was dressing the
bishop’s wounds, an insect came out of a crack in the boards.
Tasreille seized it immediately, eg:amined it, stuek it on a cork
with a pin, and seemed enchanted at what he had found.

« s it a rare insect then £’ said the surgeon. i
« Yes,” replied the ecelesiastic. P ‘_

¢ Tn that case you should give it to mes’

i \"-"h}' g =

« Pecause I.-have a friend who has a fine collection of insects
who would be’pleased with it.” f

“Very well, take him this insect ; tell him how you came by if,
and beg him to tell me ite npme.”

The surgeon went quici-ly to his friend’s house., This friend
was Bory de Saint Vincent, a naturalist who became celebrated
afterwards, but who was very young at that time, He already
occupied himself much with the natural sciences, and 10 par-
ticular with the classing of insects. The surgeon delivered to
him the one found by the priest, but in spite af all his researches,
he was unable to class it.
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Next day the surgeon having seen Latreille again in his prison,
was obliged to confess to him that in his {riend’s-opinion this
Uoleopteron had never been described, Latreille knew by this
answer that Bory de SBaint Vincent was an ddept. As they gave
the prisoner neither pen nor paper, he said to his messenger, —

“I see plainly that M. Bory de Saint Vincent must know my
name. You will tell him that T am the Abbé Latreille, and that
I am going to die at Guyana, before having published my ‘ Examen
des Genres de Fabricius,' »*

Bory, on receiving this piece of news, taok active steps, and
obtained leave for Latreille to come out of his prison, as a con-
valescent, his unele Dayelas and his father being bail for® him,
and pledging themselves formally to deliver up the prisoner
the moment they were summoned to do sn by the aufhuriﬁes.
The vessel which was to have conducted Latreilla to exile’:on
rather to death, was getting ready whilst these steps were being
taken, and while Bory and Dayclas were obtaining leave for him
to come out of prison. This was guite providential, for it foundered
in sight of Cordova, and the sailors alone were able to save them-
selves, - A little time afterwards his friends managed to have his
name scratched out from the list of the exiles. Ty i thus that
the Necrobia ruficollis was the savingvof Latreille, '

The tribe of weevils is even much more numereus than that of
the Fiateridae and the Buprestide, One may know them by their
head prolonged into a snout or trumpet, by their rudimentary
mouth, and by their elbowed antennm.  There exist abiout twenty
thousand species. They feed on vegetables. Their larvee gre
soft, whitish worms, without legs, with very smali heads, and live
in the interior of the stalks or seeds of plants; often nccasinuiug
enormous damage. They are one of the plagnes of agriculture,
Each of our dry vegetables, each varlety of our cereals, has in
this immense family its particular enany.

First are the Brucki. The Pea weevil (Bruchus pisi, Fig. 554),
which is brown with white spots, comes out of the pea, at the
end of the summer. The female lays her 8EES on peas which
are ripe, and still standing, in which the larva 5C00pS out o hahi-
tation, and then makes its exit by a cireular hole (Fig. 855). It
remains at rest all the winter, and is not hateheq till towards the
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following spring. The Bean weevil (Britchus rufimanus) marks
each bean with many black spots. The vetch has also its special
Bruclus. The Wheat weevil (Calandra granaria), of a darkish

| ©

Fig. 854.—Fea weavfl [ Brmchus pesi) maginfied. Figr, 555, —Tmngo and ped plerced by {le nrve

brown, lays its eggs on the grains, of which the larvee then eat
the ifterior, A host of ways of getting rid of the weevil have
been proposed. The best means is to store corn properly in pits
for preserving grain, and to keep the heap well aired. Let us
mention further, the Clover weevil, belonging to the genus Apion,
the weevil of the Rape (Gripidius brassiee), the Turnip weevil
(a species of Ceutorhynchus), &e., &c.

Fig, Gif.—Plasede pini.

All vegetables, the vine,” fruit trees, the ash, pines, &c., are
eaten by some weevil. As an example, we give a figure of the
spotted Pissodes pini, which, as the figure shows, takes the pre-
caution of cutting half through the young stems and the stalls of
the leaves of the pine, “so as,” says M. Maurice Girard,* * that

* ¢ Metamorphose des Inseotes,” P 116
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the sap flows only “‘if-il difficulty into the withered organ, and
*cannot suffocate the young larves.” J

Seolytus, Hylesinus, and Bostrichus, which are connected with:
the weevils, hollow out galleries between the wood and the
bark of different trees, when in the larva state, and devour the
lenves in the adult state. Fig. 557 represents the Hiylesinus pini-
perda. The Scolyti are sometimes so numerous in the forests,
that the trees are tatooed all over by the larve, In 1837, they
were obliged to cut down, in the Bois de Vincennes, twenty
thousand feet of oak trees, aged from thirty to forty years, com-
pletely ruined by the ravages of the Scolytus, whose larva is here
represented (Fig. 558). The genus Tomicus, hairy, and of a tiwny
colour, are a terrible plague to pine forests, n 1783, in the

Fig. 867, — Hylesinns pluiperdm Fig. 808 —Larvn of Seolyins,
L

Forest of Hartz, a million and a half of tree; ‘wefe lost by
these insects, Often-have the priests implored, in ) uhumhm;,
the Divine clemency, to put an end to the devastdfions mude by
them. g ;

We arrive at the tribe of the Longicornes, which containg
heautiful insects, of elegant shape end Garied colours, sometines
also of rather large dimensions. ‘

The genus Cerambyx has the antenne very long ; they exeeed
in some of the speeies i three times the length of the body,
The larvee are large whiush.wurms, which live in the wogq of trees,
the adult insecls fmquenfu}g Howers, rotten trees, g T the
month of June, on the Continent, one meets on ] taks

PN with the
Great Capicorne (Cerambyx heros, Fig. 559), of

t dark brown,
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whose larva (Fig. 560) scoops out its galleries in the interior of
the tree, and often occasions much damage.

The Chrysomelide are other phytophagous insects, dressed in
the brightest colours, having short and thickset bodies. The

Flg paf—Imugo wid [Ripd of Cepnmlyx besos

laryee, soft and ovoid, devour the leaves of trees. One of the best
Jnown species is Lina popult, of a sronzed colour, with red elytra,
whose larva (Fig. 561), of a greenish grey, devours the leaves
of the poplar tree. The Galeruca and the Altice belmg to the

Fig. it —Lurvi of Jermmbyx here.

cqme family, as also do the Capide, the Crioceres, and the Donacie
The Capida piridia frequents nettles and artichokes: the elytra
are of rounded form. Fig. 564 represents the Crioeeris merdigers,
i g;-g-m rarity i this country. The Crigetis aaptragi, or
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Asparagus beetle, tawny, and barred with black, resembles it in
habit. . : )
The last genus of Coleoptern comprises the Coccinellide, wr

Flg. 568 —Lady-bird. '
{Covernelie seplem-
eluhiciadn,)

i

w|=l=
(]

falafnis = fadyafm
[ al=]-
iilm

o
L)

Flg. i61.~Larvn of &lg. 682 —Larva ani imoga of Fig. 584, - Lirea of the
Linn pegmii. Crigceris merdigern. Lady-bird.
. &

Lady-birds (Fig. 563). These little globular, smooth insects,
red or yellow, with black spots, are very useful to us, for they
clear the trees of the aphides and other mischievous insects,
Their larvee (Fig. 564) make use of their front legs to carry their
prey to their mouths. When danger threatens a Coceinella, it
hides its feet under its body, and remains sticking to the stem of
the bush. If you touch it, it allows itself to fall to the ground,
but sometimes opens its elyira, and flies off sapidly. Tt also
exudes from the articulations of its abdomien a yellow mucilaginous
liguid, of a pungent and disagreeable udﬂur; This is the only
means of defence possessed by this little inoffensive being, which
deserves in all respects the name ““ Béte & bon Dien,” which the
French children give it. J -
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Corsmby, 510,

Heros, S10.

Ceronpia apnaain, 116

Celgnea argenten, 441,

anrnia, 43l

——  pubescens, 441,

——— punetilatn, 445

e miple il 4309,
Cetoniides, 438,

Clawroeampn Elpencr, 201, 104,
naril, 2y

Chalrs, 4113, -
Chalcidie, (g, 8583 nrvm of, 213,
Clealicodom, S8 0 neaa of, 269,
Clsnrares Josics, 190, 186,
Chnrbergus lecheganns, 189,
[AETHTEE R it
Chalmpiobin brismnia, 2{:’5.1&1’.
Chslonin cajn, LAY § lnrva ol 168,
Cleringe varlepaiug, L5
Cliazoganiling Genntil, 416,

Chigo, Usp. 523 egps vot atehed in tha weand
o Mol by, S8,
Ohbanig .\i i

Chloggft compiessum, 257,

Clyigatiten dudoenna, S0E 270

Cilfrndiag 20, 149 meaning of the word, uets
164,

Clhirysides, the, T3,

[.'hé-mltnm.'lllﬂ wanua, 506,

Clirysaanelide, SLL.»

Chriysips |:m¢y:|l“1li:':. 15l'.ll L

Chylifio ventricke, i 10; its nppendages

Citadit, 112, Fpeadages, 1o

— Anh, TI0,

exml, 111

pleboln, 150,
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Cicadnrin, 102
icintels, cnmphetria, 495,
capensis, 481,
Frumeatinil, $0L.
Teros, 481,
2 Tayhieida, 481
A miTitimna, 483 &
————— qoaiirilineatn, 491.
sa, 49L:
sendaris, dpr).
sylvatica, 401
Cleindelste, 463, 450,
Cigneat Ieotulurius, 83 b
Cirenlation L; insocts, 18, ef sag.; incontplete, 28,
v 47
L faveolstus, 433,
Claptes, S8,
Clerfi, GO8:
Clors Sormticarius, 08,
Cloion, 418
——— diptern, 410,
clnelin seplemdanetatn, S11
qoeinedlide, G132
Covend; 1k
et gncti, B4
——— {ljeis, 138,
e bocen, VAR
——— mmunnigamus, 140,
——— palandeuy, 159
it SiOETSIE, taa.
Cochineal, 134.
Oak-trec, 134,
Cochlesctonns, B0Q.

wOTAR, Sl
Coehyils francilins, 293,
Coclichufer, 433, 44t ; lurvn of, 451 ; pojs of, 451
Cockivach, 354, 385,
Oolins edusa, 181, 1835,
Coiymbrtes cluerens, 478,
- Dpdnins, 479,
. E;rmm-, A58,
Comeaps, 8
rifipes, the, 63.
Coqiphor, S0
Clopris, 455.
Tumaris, 439,
——— femornta, 1.
——— mgreennel, 100
i 3 it a8
Corydis, the speeies of, 238
Cigsilz, the genus, 35T, «
———  Tligmipagda, 5T,
Crmeliat e Cowoon, 110
Creophili, the, 69
Cricket, 281, HL
Fleld, 201, ~
Fanss, 304,
—  Mludee, 205
Crioceris, HLL
naparnpi, 511,
impndigers, L1
Cogt, the, 9.
Ctenisom, A58,
Conkoot epittle, 115,
cum;u# verbasid, 169 | eocacn of, 180 5 bars Mo,
b

Cnewyo, 501.
Luli, Hit, 53,
Cubledidne, the, 53,
Crarsrin, Sl
Upbisine, 476, 478,
~———o=— FiEaaiii, 478,
Cymipe, e, 68,
———— imenna; 18,
——  qyuitemaloill, 09,
Cynthin cardul, 161,
Cyphocmunn wigas, 291,
£yrin imperialis oS,
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Dacus, &5, p

olew, 86; 3, Guésin-Minevills on, 81

Damaster, 487,

Decticus vanmeivoms, 290,

Dieilephila, 1."!;1[& Rens, ,ﬁmm

2l pemar, 201, 3

EU,II'..H.IPH{IE., 201,

nerff, 301, 204

Darmapters, the orilae, 923, sote.

Dermestes fa.rd.m'm, AT

— vulgingd, 475

Diepmestide, 473

Dichusty, the, &9,

Diernnurn verbased, 268

vinula, lurvu of, 163, 253,

Thiyters, focandliy of the, 57 ; divisions of the
arden 47 5 mtm.nlngnd?:!m nagne, 3 orgnos
of the, i, ; inreses pumber of =picies af,
a7 the office uf the; .7 strength in the,

.

Dom Allos, Réawmurs mention of, 42,
Daaracia nj—mpht.u. 25,
Donpeise, 11,
Diragr 444, 4193 commaon, 452,
Dryina, thie genes, [l
——— {tnvescens, H01.
manritanicus, Sk
Diyptiscus, 478

Latizalmua, 471
Tourginatia, 477
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Brewig, Common, 283, 284
Behincanyia, the genns, 68,
Hpeme printinisre, 15,
Elatecldm, H03

I L, ;ﬁﬁnhﬂm:m!. S

Elenchis, 4l

I “‘Tﬂﬁ:}. -l‘hagl 1, it DG,

Elyira, inean Wik, 1 8

Elﬁ:irﬁr, AL ;En.muuﬂ. on e, 5l S5,

Empuss, 2,

ompryledes, ik

Enetta nfundibalm, 480

HL-IIME%(. 4, 4187 larva of an, 4185 pops. of
ik, il

 Cammion, 4172

Teapirutucy wjiparitus of, 16,

- ¥ulgalna, 417,

Ephemerne, .

FEylemerida, 417

Ephipyliges, 800, -t

witinn, .

Epinactes, 451,

e~ spleatus, 431

Erchis Earyale, 198

Forelins strix, 361, 26k

Ertmilaphila, W8,

Fremolin, the, 311

Euclibars, 453,

Toyed, 25 compuutd, ey vimmber of faceties in
variois Enwects, o in the gengs seam-
L, 10, § erysialiine of, &y plyment ofy#5.
aample, d.
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Famur, 1

Flen, 205 jump of n, 245 strength of, 305 #?
af, 905 e lenened, iy peotomoiplesis 0f
32 Inrra of, b,

—— grasaliapper, 117,

Elien, n Lepmns sten by, T8

¥ly, tongan of, &L

—— Ezeentioner, 3.

— Home, bk

——— Lunrers, 118

— Ui, B,

— Spnuksli, 40,

vefloniln, 254,
F—n—U-J’ pociculnsit, P
Poemice cunicularii, s, 20
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Formica fova, 385,
——— [uliginoss, 385.
e fumpm, B55.
— an, F04, T
Formica, $¥1
F-arm.‘inﬁm, 313,

TFoasores, H7.

Fnu?‘rf-nl Hy{!:g‘hnt.rlﬂu,aﬂ?.
¥ 11T

E:oﬂgu:z terenrin, 112

Gipd-fiy, 50 ; M. Joly on, &1,

Guleritn, 450,

Leconted, 450

Galormeoe, S11.

Grallerin, Bop-live or Wi, #77, 351

Giallicolme, 313,

Gallingecta, 102, 143,

Gali-insects, the, 31F, 3046,

Gulls, Cak, 389,

Ganglions, cephiatie, 1.

Lavnwdaire, M, o, B0,

Castrs enqnd, 50,

fReocorizoe, the, 01,

Gepineters, 145, 202,

Gemnetzinge, the Gunily of i, 60

caterpilbura of the, 2,

Grotrupes, 457,

stercorscioy, 26, 458

Gihost-rmath, the, 267,

Girzsnd, the, 8 *

G lp=sinn marsitana, 73,

i ow=wrom, 5. :

Gnat, the, 38; water good Foe ! Hae el af
bites, 41,

Gnarimns nolilis) 444,

Gout-moth, 257,

Giadinthns, $41. :

enbeizr, 442,

Derbyuno, 442,

¢ Diruryd, 442

Polyjplemns, 415

Gomepteryx thamnk, 185

Grapia, Craltnm, the, 102,

fituashopper, 233, 5,

——— Greal Greon, 289

Grave-digmers, 407

Grillaeris, the ponus, 200,

Girigining hm{m,m

uﬁéﬁ?&lﬂlm vulpaiis,

Grylus cpmspestris, the, 560, a
dumnestions, e, 354, L

aylvastiia, the, 2k,

fivilia, M., o ilig Halare, 60
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‘ll“‘, o995 nest of the,
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Gulley, B,
dFyrinidm, 470, 450,
i, 450,

Hnlictophngus, 435,
Curtisli, 125,

Tprpailel, 4885
Harpnlies WIS, 459,
fovis, I“:lu‘l..-‘l ¥

anite, M, Videt CAGuSEs description of, 1400,
ir-l[-r:":-rk-mnr!u, Tlephinnt, H1, o0, {

Eyed, 20

Time=tres. 211
Hulior, 301, S0t
-~ Puplar, 3.
Heal, the, 1.
Honrt, 13
Heloanyea, N5
Helaphilns, G6.
Haimerolida, 427,
Huateralies, 437,
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Heypialug, the penms, 257-
humﬁﬁL 257,
Heriasom, 157
Herprocirn, see Math,
Hipparchia Janim, 107.
Hister, 486,

Hive, Bell-shapeid, S
—— English, 5.
Garden, 356
{nterior of 8, 327,
Paoligh, 5,

——  Hwisa, 5,

Hommoderus hetlyi, $55

Hop-dig, the, 355,

Hornet, tha, 975, 378

Humble Bee, 312; nest of, #9463,

Hybernin bololinria. 265,

Jonenphenris, S5,

Nydations grnmmicus, 479

Hyilroeosisin, the, 91, 98,

Hpilromettu stigmorumn, 94,

Hydeameteee, the, 81, 42,

Hydrophili, 474

Hidroqtdlus, four staoes of the, 25

plieus, 474,

Hyitropors coninens, 4790

mrisen-strintus, 470

Hiydlropayel, 432

e BECIANTIS, 432,

ﬁyﬂm’llﬁ Tuscipes, 474, e "=
iin Homnonnl, 435

Ilil'ﬂ;?nm, alln

pingperda, GL0.

Hymeaogtera, Fosanrial, 367,

powor of figlit in the, 2%
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—

Tehuenewons, the, 387 ; Iarvo of, 315

Toagn, Hh

Inci; 448,

— clatlunin, 417. .

Tiesect, names of e principal parts of an, 1
varions stapes of, 4 strength of, 20
pawer of traction i, 25; classoa of, 33,

me——  Tawd, 284,

Toteating, Tnsge aul small, B,

Jnzena dernsiatans, 117
Juledis, e gones, S06.

fonkerine Amerfcann, 387,
inafgmis, 327,
Harioes, 159,

—_— Tuld

slt, 138, F

Laceophitng minshs, 479,
e wuThepuina, 4TI
Laockay Moth, the, 252,"
Tady-birds, H12
Lamsellicornes, the, 438,
Lampyrida, &l

Lamyyris nootiheca, S

Larva, 305 memning of the wand, 22,
Laf-vallers, 271

Vel iman, the, &78,

Logughif Insoots, 7. et e,

L, Womd, 557,

e f3tid Toiagbie, 139,

Lepidopters, meaning of e wand,

tenman of, 174

Leptides, &

Tibaliula, 404, 418,

ThAheligls depreses, 423,

Eimenitiv- Carmdlla, 1040,
SEldlln, 194,
Teéum pogruliy 511

Licug ues pucerans, 437,

Lipiisia, e grenwe, 814,

~——  eltysarchin, a0,
FLolistor-Moth, 555,
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. baa, 5L
—y—— Plant, 102, H'ﬂ..
Lacunus, dﬁ_ll'. A
it ~465-
=l
Meliyi, 485
Titan, h‘ﬁﬁ‘l
tis Covsar, the, 71. ¥
oot Ilmn‘inwm'l;x. thi, T1:
Loctola Ttallca, 501,
Lycwnn, enks, I."I'.'a.
g, 181
Hattus, I87.
I."I:U odlon, 187
{1 DIJIJnlll.TIIu_s
eru.-im Tamily of the, 183,
=us, the geans, S0l
Eu"—u‘r]u'llhflmll.‘k HOL.
.}":ueh |.[E:III.I.E.| 91, &3,
Listta, 465
— vmu,ﬂwm,. abs,

reroglosa, the genus, 194,
o rng._ atellatnrum, 199,
gljsiphinn vessels, 11,
z:mmjlllle:e, nerves of the, 20, -
Alnnticar, 454,
ruLwcul.mu, 18,
Mantidoe, the, 253
Mantis, the ger..u: 238, 254,
——— aputaocii, 200,
religloan, 958, J60,
Manti AR
m .P:' g, 43,
vrie, fe, 'h'll_
J\‘[urm Er:{\-, mest af, 36
Muy-fly, 4173 re:ulmm? afparatie of, 19,
Alend warat, SO
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Megid -.emum.lﬂnrin 0. -
; Fose, 470,
Melasoman, 485,
Al fona, the, 318, 350
————— seatellnrs, nest of, 38
Males, 46T,
3 Eh_ proschrabois, -!%3
mJuaombu. Grwlilermpd, 353,
Lirumnes, 456, -
Tudla, 454,
————— vllgiria,
of, £
Aépinn, Mdmlie. -‘pﬂu‘lh e, TH =
b I|||.|sn{']']ll"~¢'-. &k
Migratory Locpst, 501, X
Mule Cricket, the nest of LI J[h.
Muormalyen phyllodas, 458,
Muoth, definition of, IH"' 5
Bop-hive, 309, ®
Negwn-tnibed, 256,
EEIuGo-.k. RAR
ety B81,
'!lm-'yrn.1 ~tres, D58,
Clodlies, a0,
Llrtart, zr.,.
Elmmv 251, .
Fur or slekpy, ;'.1 T
Hair, 473, 23
ll4vrrlu-.r-u ,-]ag_
Pepparid, 2II-‘.I'
E'r-.rv.-mun L5
Rusthe, 282,
Winter, 254,
Woulle B,
J.j'«u.-.'ii-r pageiiomaedes, A0,
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b3 5 larva of, 4517 pupa
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Muren bavinn, 83
——— carnifex, S
domestion, B3,
Muscides, the, 5 BT Mucquart on the, 70,
Mutilla Eu.mpu_n., 407,
| Mylabels, 457,
chidaril, 447,
Mymmelep, 424
————— farmicaring, 424,
Illlr‘llulutﬂ.as, 4255 larva of, 427.
Myrmeleanidee, 424,
M;Tmelcw:du, A0y,
Myrmicas, the, 351
I Myrmicn rubms. flue, 385,
fa, 523+ pups of, 387,
MyzoxyliS meali, 121

Nehia, 456,

——& renariang 454,

brevienllis, 25,

—— tuficollis, ME

" Mecrobi, genns,ams- meaning of 1le nume, 5,

Necrodes, 487,
neTymod, 7.
litloealis, 467,
Noeropliorus, 466, 467,
wernEnn ious, 458,
vespillogen, 469,
Kemobins sylvestris, 5H.
Nomopiera, 424, -
Can, 427, -
Komonrn, 418,
m,. Wriepatos, 417,
Neapa, 1Ih.
—— = chaorta, B8, é
jrmnu sydtem 1;erL ts, 18
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\mmfhnmea. th, Stk
nelilogn,
nusiva, 20, -
—_— lﬁmm:m 254,
‘G’m-t;ﬂm, 1lle gromp, 2.:.'5;
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Botomatta, 94, 101, -
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101, 102,

h'rul]ﬂl, an, -

‘L_J.mmm!u]w, the family, 194, * [ )

Nyssia zonorin, Sge, 267,
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o, 5,
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ﬂrnﬂlrrphlmls muchivornis, 96
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Orgyia, 014, 98
——— 'Ill|l|.|:lluu.lz|. 255,
Ditnlides, 85,
Ortuliz, tha Cherry-tree, S0, 5
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