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PLATE 1.




PLATE 1I.

COLEOPTERIA.
Deseriptions will be found af the pages piven ofter the newies of the {nsecls fgured,
Fig. GEODEPHAGA,

1. Cicindela campestris (the Green Tiger-beetle), p. 31,
2. Cicindela sylvatica (the Large Tiger-beetle), p. 31.

3. Omophron limbatum, p. 32.

4. Procrustes coriacens, p. 32,

5. Calosoma sycophanta (the Large Gold Beetle), p. 32.
6. Carabus auratus (the Gold Beetle), p. 32.

7. Brachinus crepitans (the Bombardier Beetle), p. 33.
8. Panagmeus crux-major (the Large Cross Beetle), p. 33.
. Broscus cephalotes, p. 4.

HYDEADEPHAGA.

10. Hydaticus transversalis, p. 35.

11. Dytiseus marginalis (the Common Water-beetle), p. 35,
12. Hyphydrus ovatus, p. 35.

13. Gyrinus natator (the Whirligig Beetle), p. 36.

HY DROPHILID.E.

14. Hydrophilus picens (the Great Water-beetle), p. 37.

BERACHELYTRA.

15. Creophilus maxillosus (the Large-jawed Rove Beetle), p. 38,
16. Emus hirtus (the Humble Bee Beetle), p. 38.

17. Staphylinus casareus (the Red Rove Beetle), p. 9.

18, Pmderus ripariug, p. 40.

19. Oxyporus rufus, p. 40.

PSELAPHIDE.
20. Claviger testaceus, p. 80. .
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PREFACE.

e

Tue present little volume makes no pretensions to exhaust
such an extensive subject as British Entomology. It is
intended as an introductory work, which may be useful
to young people living in the country, or spending a
holiday there, who, without wishing to go deeply into the
subject, yet take an interest in the natural objects with
which they are surrounded. The book will be found to
contain deseriptions and figures of examples of the more
important groups of insects. British species have, as a
rule, been selected for illustration; and those which are
most common and conspicuous have been most fully
treated. Besides the descriptions of species, the subject
of Insect Collecting and Preserving has received particular
attention. Although more especially intended for young
people, the work will, we hope, prove of interest also to
those of more mature years who may happen to open it,
and we think that those who have mastered its contents
and wish to pursue the subject further will find the
knowledge which they have gained from the perusal of its

contents very useful to them in the study of larger works
on Entomology.

THE AUTHORS.












BEETLES, BUTTERFLIES, MoTHS,
AND OTHER INSECTS.

CLASSIFICATION OF INSECTS.

Tue Animal Kingdom is divided into two great sections, the
Vertebrata and the Invertebrata, characterised respectively
by the presence or absence of a bony vertebral column,
called the spine.‘ This consists of a series of small bones
connected by ligaments, and to it the other parts of the
skeleton are attached. The Invertebrata ave either destitute
of any skeleton, e.g., the Infusoria and Hydrozoa, or have
an external horny or calcareous covering, as in the Crustacea
and many insects.

The Insecta or Hexapoda are a class of Invertebrate
animals belonging to the sub-order Articulata, or jointed
animals. They are characterised, as the name Hexapoda
indicates, by always having in their mature condition six

legs more or less perfectly developed. The name INsEcTa
B
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alludes to the animals being divided into segments, and
properly speaking might be applied to the whole of the
Articulata.

Insects are divisible into seven orders, the principal
characteristics of which are given in the following table .—

Ixsects witH Two Wines.—Metamorphoses complete.

Mouth formed for suction

Diptera.

Ixsecrs witH Four Wixes.
I.—Al the Wings Membranous.
(@) Covered with coloured scales. Metamorphoses

complete, 'With spirally rolled proboscis . . Lepdoptera,
(b) Wings glassy and transparent.
(1) With few veins. Metamorphoses complete. Mouth

generally formed for suction. ] : : . Hymenoptera.
(2) With a network of veins. Metamorphoses com-

plete or incomplete. Mouth sometimes furnished

with mandibles . . . : : ; . Neuroptera.

I1.— Upper Wings Harder than the Lower.
(a) Upper wings of uniform texture throughout.

(1) Fore-wings horny. Metamorphoses complete.

Mouth furnished with mandibles . : : . Coleoptera.
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(2) Fore-wings softer, resembling parchment. Meta-
morphoses incomplete. Month furnished with
mandibles . : i . s : : . Orthoptera.

() Upper wings mostly horny in front, the hinder
part being membranous. Metamorphoses incom-

plete. Mouth formed for suction. : : . Hemiptera.

EXTERNAL STRUCTURE OF INSECTS.

Furry developed insects are distinctly separated into three
principal parts—the head, the thorax, and the abdomen.

The head (Fig. 1 «) is more or less rounded, and is pro-
vided with a mouth, antenn®, and eyes. The eyes (Fig.
1 «) are generally large, hemispherical, and immovable;
sometimes occupying the greater part of the head. They
are placed laterally, and are composed of a large number of
small facets, often numbering several thousand. The facets
are generally hexagonal, and each one may be regarded as
a separate eye. There are frequently also from one to three
accessory eyes, or ocelli, placed on the top of the head
between the principal eyes. The facetted eyes are called
compound eyes, but the ocelli are composed of a single
facet only, and are called simple eyes.

The antenne or feelers (Fig. 1 4) vary much in shape,
length, and structure, and often differ in the sexes. They
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are situated on the front of the head near the eyes, and
are composed of a number of articulated segments. In some
species, as for instance in the Dragon-flies, the antennz are
so short as to be hardly wisible; but in many insects of
different orders they are very long,
sometimes several times as long as
the body. They are defined accord-
ing to the structure—as filiform,
when they are thread-like and of
equal thickness throughout; seti-
form or bristle-shaped, when they
gmduall}' taper towards the end;
moniliform or bead-like, when they
consist of a row of rounded jomts,
like a string of beads; bifid, when
they are double almost from the
Fic. 1. base ; clavate or clubbed, when they
i are thickened towards the end; and

when this thickening takes place suddenly, so as to form
o round or flattened knob, they are called capitate. Antenne
which are thickest near the middle and taper at both ends
are cailed spindle-shaped or fusiform. If there are short
and blant upp[{-nd;‘[g‘{if_& 01l each segmeut, t-i'll:‘:ﬁ.' are called
toothed or dentated: if these are pointed and longer than
they are broad, serrated; if of equal length throughout,
like a comb, pectinated ; and if long and thread-like,
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resembling a feather, they are called plumose. They are
called ramose when the branches are very long from the
base; fan-shaped when the terminal joints fit close together,
so that they can be spread out like a fan; whilst they are
called broken, angulated, or elbowed, when the antenn®
form a distinet angle at the end of the basal joint, or scape.

The mouth is placed on the lower part of the head, and
formed either for biting or for sucking. In the former case it
is provided with jaws (Fig. 1 ¢) which move laterally, like
shears, and cut the food placed between them. In many
insects, e.g., the Carabide, they also serve as an offensive
weapon against their foes. Outside the jaws are usually two
pairs of organs called palpi (Fig. 1 ¢). In insects which take
their food by suction the mouth consists of an upper lip or
labrum, and rudimentary mandibles. There is a tongue or
proboscis placed under these, by means of which the insect
mmbibes its food. In the Lepidoptera this consists of two
separable portions, which, when not in use, are rolled up in
a spiral form ; in other insects it is often straight, strong,
and capable of inflicting a severe puncture.

The thorax consists of three portions, usually more or
less fused together, known as the prothorax, mesothorax,
and metathorax, each of which bears a pair of legs. The
upper part of the thorax is called the pronotum (Fig. 1 e).

The two pairs of wings are attached to the meso- and
metathorax respectively.
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The legs, of which there are always three pairs, consist
of the trochanter, a short joint (sometimes double) which is
attached to the thorax by the coxa or hinge-plate; the
femur or thigh (Fig. 1 %), which joins on to the trochanter;
the tibia or shank (i), which usually has one or two spines at
its end ; ‘and the tarsus or foot (%), consisting of from three to
five short joints terminating in a pair of claws (/) by means
of which the insect can keep its footing on rough surfaces.
Between the claws we often observe a large pad or pulvillus.
. The joint between the femur and tibia is called the knee.
The hind-femora are especially developed in insects which
can jump well. In the mole-cricket the front legs are very
much broadened and flattened, and adapted for burrowing
in the ground, and in swimming 1nsects the legs are
generally fringed with hairs.

The wings of insects are generally arranged in two
pairs, but the hind-wings are almost rudimentary in the
Diptera, and are often more or less imperfectly developed in
various insects of other orders, while in the females of
many insects all the wings are frequently absent or rudi-
mentary. The wings are mostly membranous, with branch-
ing veins. In the Lepidoptera they are clothed with
coloured scales, and in the Trichoptera and in some of
the Diptera, ete., with hair. In the Coleoptera the
fore-wings are horny, and in the Orthoptera and Hemip-
tera Heteroptera the fore-wings are generally parch-
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ment-like, their extremities in the latter group being
membranous.

We will now give a further account of the structure of
the wings in the various orders of insects.

In the Coleoptera the hardened fore-wings are usually
called elytra or wing-cases. When at rest they lie over the
abdomen, and cover the true wings almost completely. In
flight they are lifted, and the wings are unfolded from
beneath them. Many beetles have the wings more or less
imperfectly developed, and cannot fly, and in these the wing-
cases are frequently soldered together along the line of
demarcation, which is called the suture (Fig. 1 f, ¢). In
others the elytra are very short, and leave the greater part
of the abdomen uncovered, although the wings, which are
folded under them, are fully developed; this group is called
Brachelytra or Rove Beetles. Some beetles have the elytra
soft and elastic, e.g., the Telephoride, or Soldiers-and-
Sailors, which may often be seen on flowers, where they feed
voraciously on other insects, in spite of their own soft
integuments. There i1s a small, triangular space between
the commencement of the suture and the pronotum, which
is known as the scutellum (Fig. 1 f).

In the Hymenoptera the wings are membranous, and the
fore and hind-wings are connected together by a row of
little hooks. They are spread over a skeleton of firm
hollow tubes called veins, and the fore-wings are larger than
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the hind-wings, both pairs being more or less triangular in
shape. The terms applied to the sides and angles of the
wings are the same as those used in the Lepidoptera.

In the Lepidoptera the transparent membranous wings
are covered with coloured
scales. The fore-wings
are generally larger than
the hind- wings, and
usually cover the latter
to a greater or less extent
when at rest. When the
wings are spread out flat,
they naturally exhibit an

upper and an under sur-
face. The colour of the
under side is generally very dull in moths, but in some but-
terflies, especially among the exotic species, it is not unfre-
quently even more bright and showy than the upper side.
In the clear-wing moths the wings are partially devoid of
scales. The wings are generally of a somewhat triangular
form, and in order to understand the deseriptions, it is
necessary to remember the names which are applied to
their different sides or margins. In the fore-wings (Fig.
2 aABc) aAB is the front edge or costa, A ¢ the inner
margin, and B ¢ the hind-margin or border, lying furthest
from the body of the insect. In the hind-wings (A ¢ p)
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Ac is the costa, A p the inner margin, and ¢ p the hind-
margin. The point a, at which the wings are attached
to the sides of the thorax, is called the base; the angle
formed by the costa and the hind-margin, marked B in
the fore-wing and c¢ in the hind-wing, is called the tip or
apex. The angle at ¢ in the fore-wings, formed by the
inner and hind-margins, is called the hinder angle, and the
corresponding angle of the hind-wings at p the anal angle.
The hind-margins are in many species notched, sinuated, or
indented, an instance of which may be seen in Fig. 2, which
represents the Large Tortoiseshell Butterfly. Butterflies at
rest hold their wings upright with the upper sides pressed
together, so that only the under sides can be seen. Many
moths, on the other hand, let their wings droop over the
body, the fore-wings covering the hind pair, so that only the
upper side of the fore-wings is visible.

The wings of the Diptera are membranous and trans-
parent, and 1t is the fore-wings which are used in flight,
the hind-wings being reduced to small knobs not unlike a
battledore in shape ; these are called halteres or poisers.

In the Neuroptera the wings are often very long, and
all four are of similar texture; sometimes they are all of
equal length, with the hind-wings broader than the fore-
wings, as in the Dragon-flies and Ant-lions, but in the
Caddis-flies and May-flies, especially in the latter family,
the hind-wings are much the shorter. The wings are
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transparent and membranous, and the veins form a close
network.

In the Orthoptera the fore-wings are straight and
parchment-like, and the hind-wings, which are much broader,
are folded beneath them like a fan, except in the Earwigs
and Cockroaches, in which the arrangement is somewhat
different.

The Hemiptera Heteroptera have parchment-like fore-
wings, membranous at the extremity, and a large scutellum,
sometimes covering the greater part of the abdomen. In
the Homoptera the four wings are membranous and of nearly
similar structuré. In females of the Coccidee and Aphide
the wings are usually absent.

The abdomen of insects is more or less cylindrical, and
is composed of nine movable rings or segments. In some
insects it is hard and horny, whilst in others it is soft,
and may be covered with hair. On either side is a row
of spiracles or breathing-holes. At the extremity are found
the organs of reproduction, which, in the female, are often
modified into an ovipositor or a sting.

METAMORPHOSES OF INSECTS.

Insects pass through several stages, called “ metamor-
phoses ” or transformations, before reaching the perfect
condition. These are said to be complete or incomplete,
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according to whether the insects undergo a perfect change of
form after a period of inaction, or not. When the meta-
morphoses are complete, the insect passes through four very
distinct stages, called respectively the egg, larva, pupa, and
imago or perfect insect. The eggs are laid by the female,
usually in large numbers, in some place where the larve when
hatched can at once find their food. The larve are remark-
able for their great voracity, and are of very various forms.
Most larve have six legs on the segments corresponding to
the thorax of the perfect insect. Those which are devoid of
head and legs, as in the flies, are called maggots, whilst
those of butterflies and moths, which have from ten to six-
teen legs, are called caterpillars, and those of some saw-flies
having still more legs, up to twenty-two, false caterpillars.
When the larva has reached its full growth, having pre-
viously moulted several times, 1t enters into a third stage, the
pupa, of which two kinds are distinguished. "'When the meta-
morphoses are complete, the pupa is inactive, and does not
eat, being to all appearance lifeless. It is frequently enclosed
In a cocoon, or covered with earth, ete., as in some Lepidop-
tera; in this state it is often called a chrysalis. When the
metamorphoses are incomplete, the pupa has six legs, and feeds,
and differs only from the larva and perfect insect in having
rudiments of wings; this is called the nymph, and is the
form found in grasshoppers, dragon-flies, ete. In the case of
beetles, the different organs of the body are encased in



12 BEETLES, BUTTERFLIES, MOTHS,

separate coverings, but the pupa is nevertheless inactive.
Such a pupa is called necromorphous, or corpse-like. The
pupa of Diptera are barrel-shaped, and the insect emerges by
pushing off' a kind of lid.

The final transformation from the pupa to the perfect
insect takes place by rupture of the outer skin, when the
perfect insect emerges through the aperture. The wings
are often limp, and require to be dried in the air, and ex-
panded to their full size before they can be used. The
nymphs quit their skin and develop their wings in very
much the same manner.

Different insects may pass the winter in different stages,
and revive on the return of fine weather. Most insects
pass through all their stages in the course of a year, but
some have several generations or broods in that period,
whilst others, like the cockchafer, require three years or
more for their development.

HABITS AND HAUNTS OF INSECTS.

These depend in a great measure on their food, which
consists of various animal and vegetable substances, alive and
dead. Many insects are active only by day, and others at
night; whilst others again may be seen both by day and
night. Some insects frequent flowers and live on honey,
e.g., Lepidoptera, and many Hymenoptera; while others
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simply visit flowers in search of prey. Carnivorous beetles,
e.g., the Carabide, often seek their prey on the ground or in
crevices, and carrion-feeding beetles also seek their food in
similar places.

Strong-flying carnivorous insects, such as Dragon-flies
and some of the Diptera, pursue their prey on the wing, and
parasitic insects, which deposit their eggs in the bodies of
living caterpillars, seek these diligently in the spots which
they frequent. Many insects are very retired in their
habits, especially in the larval state, and are hardly ever to be
found without careful search, except at might. Some few,
such as fleas, lice, sheep-ticks, bed-bugs, ete., are parasitic
on warm-blooded animals.

Vegetable-feeding larvee often live exposed on their food
plants, but some gregarious species form a web on the
plants, in which they live; others again feed under the
surface of the ground on the roots of plants, or bore in the
stems, or even in the solid wood of trees, and the larve of
many minute moths and flies form mines or blotches in the
substance of leaves. Many insects live in fresh water during
at least a portion of their lives; some of these are very
voracious, such as the larger water-beetles, which destroy
quantities of fish-spawn and even young fishes. Many
beetles live in dung or in fungi, whilst some frequent ants’
nests ; thus Claviger is always found in ants’ nests, and is
fed by the ants. The beetles inhabiting the great caves in
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America and on the continent of Europe are destitute of eyes,
but the senses of many insects are very acute.

Many insects are directly or indirectly injurious to man.
They destroy his crops and his fabries, or even attack him-
self or his flocks. On the other hand insects are very useful,
by the rapidity with which they consume all kinds of
decaying animal and vegetable substances, and by keeping in
check the too great exuberance of vegetation; they also
serve as food to birds and a variety of other insect-feeding
animals, and in many countries even to man himself.
Insects also furnish many useful products, such as honey,
wagx, silk, shell-lac, cochineal, ete.

COLLECTING INSECTS.

We now turn to a subject of great importance to the
collector, namely the apparatus required for capturing and
preserving insects. The best localities for collecting are
generally those which have the richest and most varied
vegetation, and are at some distance from human habita-
tions. The growth of towns and the spread of cultivation
exterminate many species both of plants and animals.

The apparatus required by the collector are the follow-
ing :—

The ring-net (Fig. 3) consists of a light iron jointed
ring, which can be folded up and placed in the pocket
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when not in use. The ring (Fig. 4) “should be about
a foot in diameter; it is generally made with a screw,
by means of which it can be fitted on the end of a
walking-stick, a screw cap being placed in the hole at other
times to keep out dirt. A net made of green gauze, sewn

Fig. 4.

on to some strong, stiff material about two inches broad, is
fixed loosely round the ring so that it can be slipped off
when necessary. The shape of the net should be conical
and somewhat rounded at the end, and it should be about
three feet long, so that it can be twisted round the ring or
stick after striking at an inseet. This net is used for captur-
ing insects on the wing, or when resting on flowers, but it i

necessary in the latter case to be careful that it does not rrct
entangled among thorns.
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The wmbrella-net is generally somewhat larger than the
ring-net, and the stick passes across the opening. This is,
of course, a disadvantage, as is also the fact that the stick
1s short. It is, however, very portable, and can be more
quickly prepared for use than the ring-net. The framework
1s made of elastic steel, or whalebone, and when not in use
lies flat against the stick. The net is wound round it and a
case similar to that used for umbrellas is drawn up over
it, giving the instrument the appearance of an ordinary
umbrella. When wanted for use it is only necessary to draw
off the case, unwind the gauze, and push up the elastic
sides till they reach the cateh. For beetles the net is usunally
made of stout sheeting, and is used for sweeping grass and
bushes.

The wafer-nef, used for catching aquatic msects, 1s
similar to the sweeping-net, but the ring is made much
stronger, and is best in one piece. The stick also requires to
be stronger and longer. The net itself should be made of
canvas, rounded, and much shorter than the sweeping-net.

The forceps-net (Fig. 5) is now seldom used, and 1s not
essential. It is chiefly useful to capture small insects at rest.
As is seen in the figure, it has much the shape of a curling-
tongs, expanding at the end into a more or less circular frame-
work, on which the gauze is spread.

For catching beetles which live on trees and shrubs an
umbrella will generally be found most convenient. An
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ordinary umbrella serves the purpose yery well, but a light-
coloured one is best, as the insects will be more readily seen
on the light ground ; and they can be captured
more easily if the ribs are covered with stuff like
the umbrella, so as not to leave any crevices.
Some collectors use an umbrella the stick
of which can be taken off. The mode of
procedure is to hold the umbrella under a
bush or tree and strike the branches with a
stick, when many insects will fall down and
can be picked up, though some will try to
escape by flight. A cloth, or sheet, may be

spread under the bush instead of an umbrella.
A good sfeel pick will be found useful in

searching for insects under bark and in rotten
wood, and may also be employed for digging up pupw.

A small foreeps (Fig. G) is particularly useful for dis-
lodging insects from crevices in bark, and for picking beetles
out of dung, fungi, ete.

The beetle-sieve 1s a very useful instrument for catching
ground-beetles. It consists of a
wire sieve about a foot in dia-
meter and of about Z-inch mesh.
In it are placed moss, fallen leaves,
mould, ete. The sieve is shaken over a sheet of white

paper or a white cloth, and the small beetles are caught as
C

Fig. 6.
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they fall; or the sieve may be made with a lid under it
on which to receive the beetles. This method is very
productive, especially in cold seasons, when beetles live
chiefly under moss, dead leaves, ete., but it is, of course,
only applicable to the smaller species.

The collecting-boxes, of which the collector will require
to take several with him on his excursions, are made of
wood or stout pasteboard, and lined with cork or turf
to receive the pins. The most convenient size is about
six inches by three, and three inches deep, fitted with cork
on both sides. A few chip boxes to receive live insects
should also be taken. Some collectors employ papers, but
these are chiefly useful for soft-bodied insects, such as Lepi-
doptera and Saw-flies. They are made by folding square
pieces of paper diagonmally, leaving a margin. One edge 1s
folded over, forming a sort of triangular envelope into which
the insect when caught and killed is slipped, the margin at
the open end being folded over to close the envelope. Only
one specimen should be put into each paper, and the papers
should be proportioned to the size of the insects for which
they are to be used. Papers are very portable, but unless
great care be taken, the specimens are liable to become more
or less damaged.

A few wide-necked bottles with tightly fitting stoppers,
containing spirit diluted with 25 per cent. of water, are the
best receptacles for beetles and bugs. The spirit soon
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stupefies them, but does not kill them directly, and it is
necessary to keep some of the larger species in it over-night.
This is the simplest way of killing them, but should not
be employed for any soft or hairy insects. Insects can be
kept a long time in spirit without injury, if it be renewed as
often as it becomes discoloured by the substances discharged
from the bodies of the animals.

One of the best ways of collecting hard-bodied insects is
to bring them home in tin boxes or small phials, taking
care, however, in the case of carnivorous beetles to keep
each specimen separate, and afterwards plunging them into
boiling water. This kills them instantly, but they must
be taken out as soon as they are dead, or they will become
so much softened as to be useless.

The pins used for setting insects are known as entomo-
logical pins, and can be obtained from any dealer in entomo-
logical apparatus. They are of different lengths and thick-
nesses, and the pin used in each case must be proportioned
to the size of the insect.

Sugaring will be found very useful for collecting many
insects. The collector goes out a little before dusk and smears
the stems of trees with some sweet sticky liquid, such as
beer and sugar, to which a few drops of rum or apple
flavouring should be added to render the odour more powerful.
Honey will also be found very attractive, as well as slices of
dried apple soaked in the sweet solution and hung up by
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threads. As soon as it becomes dusk many moths and other
insects will make their appearance when the weather is
favourable, when they can readily be captured with the aid
of a dark lantern. Flowers are also very attractive to in-
sects, both in the daytime and at dusk, and, on the other
hand, high-flying butterflies are often attracted by puddles,
the sap exuding from the trunks of trees, or even by dung,
carrion, strongly smelling cheese, etec.

Insects may also be attracted by a light placed at an
open window.

THE CAPTURE AND REARING OF
CATERPILLARS.

It is generally difficult to rear insects from the larva,
except in the case of some of the larger Lepidoptera, and to
these we will therefore restrict our observations on this
subject. When in search of caterpillars it is necessary to take
some boxes of wood, cardboard, or tin, with a wire lid or
covered at the top with muslin, to admit air.

The whereabouts of caterpillars may often be detected by
the ragged leaves of the plants on which they feed. Some
species may be found all through the day, but others remain
in their hiding-places, and only emerge to feed at certain
times -of the day or night. Some may be obtained by
beating bushes, etc., and others by means of the sweeping-net.
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Hairy caterpillars should not be handled much, as the hairs
are apt to stick in the skin and sometimes produce great
irritation.

‘When searching for caterpillars, chrysalides must not be
neglected. These may be found hanging from twigs and on
fences, in a web between leaves, and they may likewise be
found in the chinks of bark, or dug up from the ground,
especially near the roots of trees. They should be placed in
the pupa-cage under conditions as nearly as possible re-
sembling those in which they have been found.

Several cages are required for breeding caterpillars.
They are square wooden frames, with a network of gauze
let into three of the sides, a glass door forming the fourth
side. The bottom of the cage should be covered with earth,
in which the food-plant should be set: where this i1s not
possible, small glasses of water may be placed in the cage
containing shoots or branches of the food-plant, and covered
at the top to prevent the caterpillars from falling in and
getting drowned.

For small caterpillars, which would be liable to be lost in
a large cage, smaller cardboard or wooden boxes may be used,
with a covering of muslin or fine wire for the lid to admit
air. Some caterpillars, eg., those of the goat-moth, feed
on wood, and these must be kept in tin boxes. Cater-
pillars with large jaws are better avoided, or should be kept
isolated, as some of them are cannibals and will devour
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other caterpillars which come in their way. The first thing
to be done after bringing home a caterpillar is to procure its
proper food, as many species can only eat particular plants.
If a caterpillar is obtained the food-plant of which is un-
known, it should be offered a variety of plants, in hopes of
finding the right one.

It 1s most important to keep the caterpillars supplied with
fresh food, and if this be placed beside the old, they will
pass from the one to the other of their own accord. The
cages must also be kept clean and well ventilated, and fresh,
moist earth put in from time to time. If these precautions
are neglected, the larve invariably sicken and die, but the
more nearly they can be kept in a state of nature the
better. Sometimes a muslin bag is spread over a brood
of caterpillars on a branch, and they are reared beneath it.

Caterpillars bred from eggs require even greater pre-
cautions, as they are very delicate when young, and can
generally only be reared with patience and perseverance.
During the last few years many persons have amused them-
selves by rearing some of the more conspicuous foreign
Lepidoptera, such as the various large silkworms, from
the eggs, and the Zoological Society of London has a house
set apart in its gardens for this purpose.

When the caterpillars have passed into the chrysalis
state, they had better be removed and placed in a separate
cage set apart for chrysalides, if this can be done without
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injuring them. Many large caterpillars form the chrysalis
underground, and others will spin a cocoon against the side of
the cage, and in such cases it is too dangerous to move them.
When the caterpillar is about to assume the chrysalis state,
it ceases to eat, loses its colour, and begins to spin threads.
When these symptoms are observed, it may be removed to a
separate cage to undergo its last changes.

ON PREPARING INSECTS FOR THE
CABINET.

Collections may either be kept in a cabinet or in store-
boxes. Entomological cabinets are generally made with from
twenty to fifty drawers arranged in tiers. The drawers are
lined with cork, and are covered with a glass lid which can
be taken off. They have a recess let in at the side, which is
covered by the framework of the lid. This is intended to
hold camphor or some other preservative, and is provided with
one or two round holes, about the size of a shilling, communi-
cating with the inside of the drawer. The drawer is lined
with white paper, and opposite the holes a number of
perforations should be made with a pin, to allow the vapour
of the camphor to pass into the drawer. All the drawers
should be made interchangeable.

Well-made cabinets are always expensive, and if a
good cabinet cannot be procured at first, it is better
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to use store-boxes for a time than to waste money on
an article of inferior workmanship. Store boxes are of
various sizes, and are best made of some light wood. The
bottom is lined with cork or turf covered with white paper.
They are best kept set on end like books, and not laid on
their sides. They are sometimes fitted with a compartment
for camphor, like cabinet drawers, but if not, a piece of
camphor enclosed in a small muslin bag should be pinned
In one corner.

‘When properly taken care of, a collection of insects will
last for many years, but specimens should never be placed in
open glass cases, or otherwise exposed to the light, which soon
spoils their colours, and, if they are not kept in close-fitting
cases supplied with camphor or some other preservative,
they will soon be destroyed by mites or small beetles.
The camphor must be renewed from time to time as 1t
evaporates.

Most insects, except bugs and beetles, are set with their
wings expanded, and in such cases the insect should generally
be pinned through the middle of the thorax. Insects must
either be set before the wings become stiff, or must be placed
for a short time in a closed vessel with a little damp sand, in
order to soften thé integuments sufficiently.

The setting-board (Fig. 7) consists of two long strips
of deal, of varying width, according to the size of the
insect. These are fixed to a piece of wood underneath, a
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space corresponding to the size of the insect’s body being
left between them, which is lined with a narrow strip of
turf or cork almost to the
surface. ~ The strips are
generally inclined slightly

downwards and outwards in
English setting-boards.

All butterflies and moths
should be set at a uniform
level on the pins, and this
level will depend on the depth

of the groove in the setting-
boards. In England it is
usual to set insects so low
that the ends of the wings almost touch the surface of
the drawer or box, but on the Continent they generally
set the insects high on the pins, about an inch above

the surface of the drawer. This has the advantage of
placing them more out of the reach of mites, and if all
are set exactly at the same height, it looks better. The
setting-boards must be of different widths according to the
size of the wings of the insects, and the groove between
them must also vary with the size of the body. Continental
entomologists sometimes regulate the width of the groove
by fitting screws to .the setting-boards, but there is no
necessity to use such complicated apparatus, In setting,
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common pins should not be used, as they are too thick and
non-elastie, but entomological pins, which are about an inch
long and of various thicknesses, should be employed.

The pin is stuck through the insect to the required
level, and it is then placed on the setting-board, the pin
being stuck into the cork in the groove, so that the wings
lie evenly on the two sides of the board. The wings are
now carefully placed in the proper position, and are fixed
down by strips of paper or thin cardboard pinned across
them (Fig. 7), special care being taken not to damage the
antenna, which are very brittle. The insect must not be
removed from the setting-board till the wings are quite
dry, otherwise they are liable to slip into an unnatural
position. Large insects require several days to become
perfectly stiff, but do not take so long in hot weather as
in cold.

The preparation of beetles and bugs for the cabinet is
somewhat different from that of other insects, as the wings
are generally not expanded. If the specimens are in spirit,
they should first be laid on blotting-paper to drain. A pin
is then thrust through the right wing-case and the insect 1s
placed in a hox or on a piece of cork, and the antennz and legs
are spread out, as in walking, and kept in position by means
of pins, and the insect must not be moved till it is quite dry
and stiff. If it be desired to have the beetles high on the
pins, a setting-board can be arranged with a piece of deal
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below and a layer of turf or cork on it of the required
thickness.

In pinning beetles, care must be taken that the pin does
not injure the base of a leg. Some elytra are so hard
that they can only be perforated by using a thick pin, and
employing some degree of force. Amnother important point
is that the pin should be exactly vertical,
and all the insects should be set at the

same height on the pin. Insects less %

than }-inch in length had better be

mounted on cardboard, as shown in Fig. 8. :
Some insects, such as grasshoppers, Fig. 8.

are so different in appearance when the

wings are open and closed that specimens should be set
in both positions; or, if you have only a single specimen,
it is well to expand the wings on one side only, leaving
those on the other side closed.

To prepare caterpillars for the collection is much more
troublesome, and we do not advise the beginner to attempt
it. They must be first killed with methylated spirit, and
then cut open at the hinder end, and the contents of the
body carefully squeezed out between blotting-paper—not a
very pleasant job; a straw is then stuck through the
aperture, and the empty skin is blown out with air, and at
the same time held over a hot plate or a spirit-lamp to dry it.
The caterpillar thus treated can be fixed on a twig or a piece
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of cork through which a pin is stuck. Most caterpillars fade
in the process. Chrysalides can be more easily mounted.
One has only to stick a pin through the skin from which
the imago has emerged, or through a dead specimen.

The value and beauty of a collection is much impaired if
the specimens are damaged or in poor condition, and,
although we would not advise bad specimens to be rejected
until they can be replaced by better examples of the
same species, yet we would recommend every collector to
endeavour to obtain as perfect and well-set specimens of
cach species as possible. Again, much harm is often
caused by wholesale and reckless collecting, and we would
strongly urge upon our readers mever to destroy more
specimens than they aecfually require for themselves and
their friends.

Insects must be arranged systematically in the cabinets
or boxes under their Latin names, for English names are
but little used, and many species do not possess any. The
msects should be placed in columns, each column being
separated by a black line or thread. The name of the group,
family, and genus is written at the top, and the specific
name placed underneath, or a printed list may be cut up for
labels. In the case of small insects, which are difficult to
identify, it is best to put them under the family or generic
name till an opportunity occurs for determining them by
comparison with some well-named collection, or otherwise.
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A register of specimens should:be kept, giving the date,
place of capture, and time of day, with any other notes
which the collector may think worth recording. A sufficient
number of specimens should be kept to illustrate both
surfaces of each sex, as well as any varieties which may be
met with. When specimens are required which cannot be
obtained in any other manner, they may be purchased, but
the collector will always find the specimens which he has
captured or reared himself more interesting and more in-
structive than those obtained from others.
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ORDER COLEOPTERA

(Beetles).

There are about 3,000 species of British beetles, 15,000
European species, and fully 100,000 species are known from
the tropics, where every freshly-explored locality is sure to
yield a large proportion of new forms.

Our British species fall into four large groups, separated
according to the number of joints of the tarsi, as follows :—

1. Pentamera, with five joints to all the tarsi.

2. Heteromera, with five joints to the tarsi of the front
and middle legs, but only four to the hind pair.

3. Tetramera, with four joints to all the tarsi.

4. Pseudotrimera, which have apparently three-jointed
tarsi.

PENTAMERA.
GEODEPHAGA (CARNIVOROUS LAND BEETLES).

This group includes many large and middle-sized as well
as small beetles. They are mostly black, frequently with a
metallic lustre. They are found running on the ground, or
hiding under stones and moss, and feed on other insects, ete.,
for which purpose they are provided with powerful jaws.
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The larger species are useful on account of the number of
injurious insects which they destroy. We can only mention
a few of the most important, for this is a large group.

FAMILY CICINDELID/.

On warm, sunny days the species of the Cicindelide
may be found running about in sandy places and rising now
and then with a quick, jerky flight. They have a broad
and long head, and long, slender legs. Their larvae live in
holes in the ground.

Cicindela campestris (the Green Tiger-beetle), Plate 1.,
Fig. 1, is light green above, with several whitish spots. The
larva 1s as voracious as the beetle itself. It 1s common
everywhere, even near London.

Cicindela sylvatica (the Large Tiger-beetle), Plate 1.,
Fig. 2, 1s the largest of our British Cicindelide. 1t is dark
coppery brown, with a white, semilunar mark on the shoulder,
an 1rregular streak below the middle of the wings, and a
dot below it.

It is found, among other places, on the South Coast, at
Bournemouth.

Cicindela hybrida (the Hybrid Tiger-beetle) resembles
C. campestris, but its colour is more ‘greyish brown, and the
markings are more yellowish.

FAMILY CARABIDE.

This family includes many large and remarkable forms.
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Some species are devoid of true wings, and the males have
the joints of the front pair of legs expanded.

Omoplron limbatum, Plate 1., Fig. 3, is remarkable for its
curious oval shape, quite unlike that of most of the other
Geodephaga, and rather simulating that of the water-beetles.
It lives on the banks of brooks and swamps, under the roots
of plants. It is tawny, with dark green markings.

Procrustes coriaceus, Plate 1., Fig. 4, 1s a Continental
species, which is said to have been taken at Portsmouth,
but is very doubtfully British. It is a large, dull black
mnsect, |

Calosoma sycophanta (the Large Gold Beetle), Plate I,
Fig. 5, is a fine species. It is metallic green, reddish at the
sides, with rows of fine depressed spots. It is very rare in
Britain, and is supposed to be only a casual visitor.

Carabus auwratus (the Gold Beetle), Plate I., Fig. 6, 1s
metallic gold above, with three ridges on each side. Below,
it is black. The legs and antenne are reddish brown.
Although common ever}rwhere on the Continent, this insect
is so rarely met with in England, except among foreign
vegetables, that it is hardly considered a native species.

Carabus granulatus is black, with three rows of small
raised tubercles on each wing-case, It hides itself during
winter in the stumps of old trees, and is common throughout

Britain.
Carabus violacews has nearly smooth elytra. It is dull
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blue-black, purplish at the sides. It is common in the South
of England.

Carabus nemoralis has a purplish thorax and coppery
wing-cases.

Carabus nitens, a smaller species, is bright green with
reddish sides. The pronotum is punctured, and there are
three ridges on each of the elytra. It is found in boggy or
sandy places.

Brachinus crepitans (the Bombardier Beetle), Plate I.,
Fig. 7, is a slender insect with broad, truncated elytra, and a
narrow, heart-shaped pronotum. It i1s orange with dark
- blue wing-cases. It lives under stones and among the roots
of trees, and when disturbed, emits from its hinder extremity
a pungent, acrid substance, which volatilises immediately
on coming in contact with the air, and produces a slight
report.

Panageus cruw-major (the Large Cross Beetle), Plate I.,
Fig. 8, is easily recognised by its nearly round pronotum
and the black cross on its red wing-cases. It is rather local,
but is common in some places. '

Harpalus @neus is a very common metallic green or
coppery beetle, with the legs and the base of the antennz red.

Harpalus ruficornis is slightly larger, dull black in colour,
with fine hairs on the elytra. The antennm and legs are
reddish brown. Tt is extremely abundant, and is frequently
dug up in gardens.

D
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Broscus cephalotes, Plate 1., Fig. 9, is a rather long,
shining, black insect, with a heart-shaped pronotum. It is
common on the coast, but is rarely found inland. It is so
voracious that it will sometimes attack and devour its own
species.

Zabrus gibbus 1s pitchy-black, strongly convex, and the
elytra are marked with lines of punctures. It is a most
destructive insect, for the larve feed on the roots of wheat
and other cereals, and the beetle feeds on the ears by night,
a most remarkable fact, as the Carabide generally feed on
animal substances.

Clivina fossor 1s a little, slender, pitchy brown beetle,
which has the tibize toothed. It is common among garden
refuse.

Bembidium quadrimaculatum is a small beetle with two
light spots on each wing-case. It frequents the banks of
streams and marshes.

Bembidium bistriatum is the smallest of the Carabide
found in Britain. It is only 2-line in length, and is reddish
black with yellowish legs and antennm. The wing-cases
have several indistinet stripes, and two distinet ones. Like
others of the genus, it lives in damp places.

FElaphrus riparius is also a semi-aquatic insect. It is
about 1-inch long, with greyish green wing-cases with some
large, depressed punctures. It has short antenn@ and pro-
minent eyes, which make the head appear very broad.
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Nebria brevicollis is a common insect about £-inch long,
of a pitchy brown colour, with heart-shaped pronotum, and
punctured lines on the wing-cases. It is found on the banks
of streams, etc., under stones.

HYDRADEFHAGA.

These beetles and their larve are aquatic, and are
generally met with in standing water. They live on other
aquatic animals, and are good swimmers, but have to return
to the surface occasionally to take in a fresh supply of air.
They sometimes leave the water at night, and may therefore
be occasionally met with at some distance from water. The
Water-beetles generally have a smooth, oval body and
filiform antenne. The hind-tarsi are flattened and hairy,
for swimming, and in the males the front tarsi are generally
widened into a flat plate, with a number of raised sucking-
pads. The larger species will eat small fishes and spawn,
and are therefore very injurious to pisciculture.

Hydaticus transversalis, Plate I., Fig. 10, is of a long
oval shape, the pronotum being rusty red in front and at the
sides. The wing-cases are yellowish on the sides and have a
yellowish band near the base.

Hyphydrus ovatus, Plate 1., Fig. 12, is easily recognised by
its globose form and rusty red colour. The upper side of the
female has a silky shine. Tt is common in ponds and pools.

Dytiscus marginalis (the Common Water-beetle), Plate 1.,
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Fig. 11,1s one of the largest of our British water-beetles. It
is long and oval, greenish black above, yellow on the edges
of the pronotum and wing-cases, and yellow beneath. The
male, which is distinguished by the sucking-pads on its
front tarsi, is smooth, whilst the female has the wing-cases
generally deeply furrowed, although this varies in indi-
viduals, and females with almost smooth wing-cases are
sometimes taken. D. marginalis swims with great rapidity,
and is a good diver. Specimens may often be seen, tail
upwards, on the surface of the water, taking in air by
the spiracles on the side of their body. If the pools in
which they live become dried up in summer, they take to
the wing, and fly in search of a new home.

Acilius suleatus is common in swamps. It is dark brown,
with yellow spots on the sides of the abdomen, and
yellow bands on the sides and middle of the pronotum.
The wing-cases are smooth in the male, but deeply furrowed
and hairy in the female. The under side is black.

Colynbites notatus is about the same size as Hydaticus
transversalis. It is reddish yellow, with a black mark in the
middle of the pronotum, black confluent spots on the wing-
cases, and a brownish yellow line on the suture.

Gyrinus natator (the Whirligig Beetle), Plate 1., Fig, 13,
is of remarkable form. The antennz are short and thick,
and the middle and hind legs, which are only used for
swimming, are very short. The Whirligig Beetles spin about
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on the surface of slowly running or standing water. They
have an air apparatus at the end of the abdomen which
serves as a reservoir when they dive. They are blue-black
in colour, dark and metallic beneath. The thorax has a
rusty red margin, and the legs are yellowish red. If handled,
they exude a bad-smelling, milky liquid, apparently from all
parts of the body.

HYDROPHILID A.

These differ from the Hydradephaga in being generally
more convex and in having short club-shaped antennz.
The maxillary palpi are generally as long as, or longer
than, the antennz. In their mode of life they resemble
the last group, but are less carnivorous.

Hydrophilus piceus (the Great Water-beetle), Plate I,
Fig. 14, is our largest British water-beetle. It is elongated
and oval, narrowing behind. Tts colour is shining pitchy
black, with rusty red antennz. On the under side, which is
dull, the hind-part of the thorax has a long spike projecting
backwards. The male has flat triangular front tarsi. This
beetle lives in standing water, and does not paddle along
like the Hydradephaga, but moves its legs alternately, like
a dog.

BRACHELYTRA (ROVE BEETLES).

This is a group with very distinetive characteristics.
The wing-cases are very short, and only cover a small
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portion of the abdomen, the uncovered part of which is
horny. The tarsi are not always five-jointed. The Brack-
elytra or, as they are popularly called, Rove Beetles have
generally a narrow and elongated form, and the larvee bear
a great resemblance to the beetles themselves, only that they
are wingless. They feed on other insects and are found
under stones, moss, bark, in dung and other decaying sub-
stances, in fungi, and many of them in or near ant-hills.
They are mostly small, often only a small fraction of an inch
m length, generally uniform black or brown, rarely with any
distinctive colouring or marking. We have a great many
species in Britain, and they are often so much alike that the
beginner will find the greatest difficulty in distinguishing
any but the largest and most conspicuous species.

Creophilus maxillosus (the Large-jawed Rove Beetle), Plate
I., Fig. 15, is common on paths, near dung or dead animals.
Tts name is derived from its large and powerful mandibles.
The head is large and somewhat square; the thorax is flat
in the middle and hairy on the margins, and the wing-
cases are edged with a broad, grey, felt-like band. It runs
quickly, and has a powerful flight. There is a variety
called C. ciliaris, found in Scotland, in which the pile is
tawny-golden.

Emus kirtus (the Humble Bee Beetle), Plate 1., Fig. 16.
This very rare species is remarkable for its shaggy coat of
long hair, which resembles that of the insect from which 1t
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derives its name. The head, thorax, and three last segments
of the abdomen are covered with golden-yellow hair, and the
wing-cases have a yellowish grey felt-like band across them.
It is found in dung-heaps, where it probably feeds on small
dung-beetles.

Leistotrophus murinus is black, densely clothed with
greyish brown down, and has black legs. It is common
in dung-hills in many places.

Staplylinus ewsareus (the Red Rove Beetle), Plate I,
Fig. 17, is the commonest of the true Staplylini, the other
species of this genus being rare in Britain. It is dull
black, with red wing-cases and legs, and has reddish yellow
antenn@. The back of the pronotum and sides of the
abdomen are clothed with golden-yellow hair.

Staphylinus erythropterus is found in the North of Eng-
land. It differs from the last species in having the scu-
tellum also covered with golden-yellow hair.

Staphylinus pubescens (the Downy Rove Beetle) is
black above, clothed with greyish brown down. It is
- silvery beneath, and has a yellow ring before the end of
the femora.

Ocypus olens (the Devil’s Coach Horse), the best known
of the group, is a large, dull black beetle, with a large head
and powerful jaws. It is common on roads, and has a strong
fetid smell. It has a habit of elevating its head and tail
when disturbed, opening its jaws at the same time, and
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snapping at anything which comes near it. The larva
resembles the perfect insect, and lurks in a cell which it
has constructed for itself, and watches for insects, upon
which it feeds.

Pederus riparius, Plate 1., Fig. 18, is black with blue
wing-cases, The pronotum, the first four segments of the
abdomen, and the base of the antenn® and legs are red; the
femora are black at the tips.

Stenus biguttatus 1s one of a large group of small beetles
which are characterised by the great breadth of the head,
the slender, short antenns, which are placed on the forehead,
and the narrowness of the pronotum. The present species
is greyish black, with a round, reddish mark near the middle
of each elytron.

Oxyporus rufus, Plate 1., Fig. 19, is shining black, with
the pronotum, the first four segments of the abdomen, and
the legs red. There is a reddish yellow spot at the base of
each elytron. It lives in fungi which grow on trees, and
has powerful jaws. .

Oaytelus rugosus is common on dung everywhere. It is
only 21-lines in length, and is black, with three longitudinal
furrows on the pronotum, which has small tooth-like pro-
jections at the sides.

NECROPHAGA,

The Necroplhaga have the antenna clavate, or knobbed, at

the end. This group includes not only many useful insects
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which feed on other insects or on carrion, but also some very
injurious species which destroy plants, fur, ete.

One of the most interesting families of the group is the
Necrophoride or Burying Beetles, which are distinguished
by their clubbed antennz and their truncated elytra. Some
of them live on dead mammals and birds, which they
discover by their sense of smell, and in which they deposit
their eggs. They have a slight smell of musk, and emit a
fetid black fluid from the mouth.

Necrophorus germanicus (the Great Burying Beetle), our
largest British species, is about an inch long, and is of a
uniform black except for a red line on the margined or
turned-up borders of the elytra. It does not feed on
carrion, but pursues live insects, and is frequently found
on dung-heaps. 1

Necrophorus humator (the Black Burying Beetle), Plate
II., Fig. 1, is somewhat smaller than the last. It is of a
uniform black colour, with the clubs of the antennge red. Tt
1s common about carrion, fungi, ete.

Necroplarus vespillo (the Common Burying Beetle), Plate
IT., Fig. 2, is black, with two orange bands across the elytra.
The antennw are also orange, and the front of the pro-
notum is set with yellow hairs.

Necrodes littoralis is uniform black, with rust-coloured
clubs to the antenne. It vesembles Necrophorus humator,
but has a narrower and rounder pronotum, and the hind
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femora of the males are sometimes much enlarged “and
thickened.

The Silplide or Carrion Beetles feed on carrion and
insects, but many of their larvee are injurious to turnips, ete.
The antennz are only slightly thickened at the end, and do
not form a distinet club. The tarsi of the front and middle
legs are thickened in the male. When touched, they emit
an ill-smelling, yellowish liquid.

Silpha thoracica, Plate II., Fig. 3, is common in woods.
It is oval and flat, and is readily distinguished by its red
pronotum and black elytra.

Silpka opaca (the Beet Carrion Beetle) is very common
and feeds on dead animals. The beetle is black, with a
dense greyish brown down on the upper side. The larva
is sometimes very destructive to beet, mangold, etc., on
the leaves of which it feeds.

Silpha obscura, Plate I1., Fig. 4, is one of the commonest
of the Carrion Beetles. It is black, with punctured wing-
cases, each of which has three obscure, slightly raised lines.

Silpha atrate (the Black Carrion Beetle) is somewhat
smaller, and differs in having a semicircular pronotum, and
in being thickly punctured, especially on the sides of the
thorax, and on the elytra.

Silpha quadripunctata (the Four-spot Carrion Beetle) 1s
pale yellow with two black spots on each wing-case. The
head and pronotum are black, with the exception of the
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yellow margin of the latter. It occurs on carrion in woods,
and is common in spring on oaks and fruit-trees, where it
feeds on caterpillars, especially those which live in a web
(See p. 21).

The Histeride are small oval beetles which live in dung.
Their elytra present several longitudinal lines, and are
truncated, leaving the end of the abdomen uncovered. The
legs have flattened femora toothed on the outer side, and
can be drawn up close to the body.

Hister gquadrinotatus, Plate 1I., Fig. 5, is rounded, broad
and black, with two dark red marks and three lines on each
wing-ease.

Hister unicolor is glossy black, with four long and three
short lines on each of the wing-cases.

Nitidula bipustulata, Plate I1., Fig. 6, is brown, with two
red spots on each wing-case; it feeds on carrion, and some-
times attacks meat.

Meligethes wneus (the Turnip-blossom Beetle) is a
destructive species. It is a small beetle of an elongated
oval shape, and is shining metallic green or bluish above.
It 1s common throughout the summer, and is particularly
destructive to rape and mustard, the buds and blossoms of
which are often extensively attacked. As a preventive, it
has been suggested to sow the rape in rows, whereby the
plants are strengthened, for it has been noticed that these
beetles seldom attack strong vigorous plants.
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Ips quadripustulatus is a small beetle, about 21 lines long,
of a shining black colour, finely punctured, and with two
red spots on each wing-case. It lives under the bark of
trees.

Trogosita mauwritanica hikewise lives under bark, but is
also found in granaries. It is flat, and uniform pitchy
brown, and is about 5 lines in length.

Dermestes lardarius (the Bacon Beetle), Plate I1I., Fig. 7,
15 common In houses, warehouses, ete., and has received its
name from its destructiveness to cured meats, ete. It is
elongate, dark brown, with a light greyish yellow transverse
hairy band across the wing-cases, which are marked with
three black spots on each side. The larva, which has an
anal tuft of long hairs, lives not only on bacon, but on all
kinds of animal substances, such as meat, hides, ete. As the
larvaee moult several times, their presence is often indicated
by their cast-off skins.

Attagenus pellio, Plate II., Fig. 8, is much smaller, but
equally destructive to matural history specimens and furs.
It is black, with a small white spot on the middle of each
of the wing-cases. The larvee may be destroyed by beating
the furs, or by exposing them to moderate heat in an oven.
The beetle is found in houses in the winter, but may be
met with on flowers in summer.

Anthrenus museorum, which is only about 1 line long, 1s
another very destructive insect of similar habits. It is
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oval in shape and brownish black in colour, with the sides
of the thorax and three transverse bands on the elytra
clothed with greyish yellow scales. To destroy or drive
away the hairy larve, it is usual to expose the furs to
heat in an oven, or to use some strong-smelling substance,
such as camphor or carbolic acid, as a preservative,

Anthrenus scrophularie, Plate II., Fig. 9, is similar in
shape, but is slightly larger. It is distinguished by its
bright red suture and the three white bands which cross the
wing-cases. It is found on various flowers, and the larva is
destructive to furs, etc., though less so than the last species.
It 1s doubtfully British.

Byrrius pilula (the Common Pill-beetle), Plate II., Fig.
10, is long and very convex, with the antennz hardly
clubbed. It is black, with brown downy hair above,
and has four black longitudinal stripes on each wing-case,
interrupted with brown. If touched, it shams death, and
draws its legs up with the flat femora in the grooves of the
thorax. It will also contract its legs when dropped into
spirit, and may sometimes be seen in this state in
collections.

LAMELLICORNES.

In this group the last joints of the antennz are flattened,
and can be spread out and closed again at the will of the
animal. The antenn® are larger in the male than in the
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female. These beetles are generally of considerable size and of
bulky form; the front femora are toothed on the outer side.
Many feed on plants, and are sometimes very destructive.

Guorimus nobilis is bright metallic green above and
coppery beneath. The elytra are transversely wrinkled, with
whitish spots. There are also similar spots on the sides of
the abdomen. It is found on the roots of fruit-trees, flowers,
etc., and is about 7 lines long.

Trichius fasciatus 1s common on flowering-plants, and 1s
about the same size as the last species. Tt i1s black, densely
clothed with pale yellow hairs, and has two broad yellowish
bands across the wing-cases.

Cetonia aurata (the Rose Chafer), Plate IL, Fig. 11, is
found on various flowering plants, such as roses, elder,
thistles, ete. It is bright green with a metallic lustre, and
has white markings on the elytra. The pronotum 1s
notched in front.

Osmoderma emerita, Plate TI., Fig. 12, is pitchy black,
with the pronotum depressed in the middle in the male, with
a raised space on either side. It oceurs in old trees on the
Continent, but is not British.

Phyllopertha  horticola (the June Bug) is  especially
injurious to roses and willows. It is hairy, the elytra
reddish brown, the thorax and under side dark metallic

green.
Polyplylla fullo, Plate II., Fig. 13, is a handsome
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Continental insect, allied to our common Cockchafer, and
has been reputed British. It is a rich dark chestnut-brown
with numerous white hairy spots. The male has very large
fan-shaped antenne, but those of the female are small.
Melolontha vulgaris (the Common Cockchafer), Plate II.,
Fig. 14, is well known to everyone. The elytra are reddish
brown, with a few longitudinal furrows and a certain amount
of whitish down; the legs and antennze are somewhat
lighter, the latter being longest in the male and seven-
jointed, but in the female only six-jointed ; the abdomen 1is
spotted with white on the sides, and is pointed at the end.
They appear in May in large swarms, although single
specimens may often be found even in winter in mild
weather. The female burrows in the ground and there lays
a number of eggs, from which the pale yellow larve emerge
some four or six weeks later. These are about an inch long,
and are provided with six legs and powerful jaws. They live
underground for three years, feeding on the roots of grass,
vegetables, and young trees, and are very destructive.
After this they assume the pupa state late in the summer,
and the beetle, which emerges in the spring of the following
year, feeds on the leaves of various trees, and proves almost
as destructive as the larva, ,
The complete metamorphoses require four years to
accomplish. TLuckily the cockehafer has many enemies, such

as moles, shrews, field-mice, rooks, ete., which keep down
E
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their numbers. When there are swarms of cockchafers on
the trees, it is useful to shake them down, and to employ
children to pick them up, when they may be used to feed
pigs or poultry. These and other destructive insects, ete.,
may be destroyed in large numbers by driving pigs and
poultry, especially ducks, into plonghed fields to feed.

Rluzotrogus solstitialis (the Small Cockchafer) is much
smaller than the Common Cockchafer. It is brownish
yellow, clothed with long hairs, and has four longitudinal
furrows on the elytra. Tt appears in June, and its habits
are very similar to those of the larger species, like which
1t may often be seen flying round frees in the evening.

Geotrupes stercorarius (the Dor Beetle), Plate IL, Fig. 15,
is a common, dung-feeding beetle. It is oval, and black or
bluish black, with fourteen finely punctured lines on each
wing-case. They dig holes under patches of horse-dung
and there deposit their eggs.

Copris lunaris (the Lunar-headed Dung Beetle), Plate
1L, Fig. 16, is deep shining black, with a few readish
hairs beneath and on the sides. The male has a long, -
pointed horn on the head, and the female a short, blunt
one. It burrows under cow-dung.

Aphodius fimetarius (the Small Dung Beetle), Plate IL.,
Fig. 17, is black, with the front angles of the pronotum and
the elytra red. It is very common in the dung of cows and
other farm animals.
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Lucanus cervus (the Stag Beetle), Plate II., Fig. 18, 1s
our largest British beetle. The large, branching horns of
the male, which expand in front of the broad, square head,
are not used to eat with, but probably to break twigs. The
beetle sucks the sap of the oak with its yellowish brown,
brush-like tongue. The horns vary much in size in different
individuals, and are always very small in the female. The
colour is dark chestnut above, the head and thorax being
generally darkest. It is commonest in oak-woods, especially
in the South of England, and the larve, which take several
years to complete their transformations, live in the wood of
these trees.

Doreus parallelopipedus (the Small Stag Beetle), Plate 11,
Fig. 19, is much smaller, and perfectly black. It lives in
decaying oak, walnut, and beech trees. The male has short
jaws, with a tooth in the middle which is curved upwards.

Sinodendron cylindricum 1s smaller still, cylindrical in
shape, and shining black, densely punctured, with brownish
wing-cases. The head of the male has a long horn bent
backwards, and the female a tubercle in the same position.
The larvee live in the rotten trunks of trees, especially
beech. The length of the beetle is about half an inch.

STERNOXI.
These are slender beetles with more or less distinctly
serrated antenn®. They have been divided into two



52 BEETLES, BUTTERFLIES, MOTHS,

sub-groups, viz., Buprestide and Flaieride. Of these the
latter are able to turn themselves over when placed on their
back, but the former cannot.

The Buprestide have large eyes, and the head is deeply
set in the thorax. Their larve are devoid of legs, and feed
on wood.

Anthazia nitidula 1s ovate, golden-green, with two de-
pressed punctures at the base of the pronotum. It is found
on various flowers, especially the rose, chrysanthemum,
ranunculus, etc., and has a habit of disappearing when
approached, so that it 1s difficult to catch.

Agrilus biguttatus is our largest British species of the
Buprestide. It is about half an inch long, and is of a
brilliant green colour with a small, whitish spot at the base
of the elytra, and generally two indistinct spots on the
sides of the abdomen. The larva live in the bark of fallen
oak-trees, in which they make numerous galleries.

Ancylocheira rustica, Plate IT1., Fig. 1, is common on the
(lontinent, but does not occur in Britain. Tt is of a
uniform dark metallic green above, with rows of punctures.

The FElateride or Click-beetles have the prosternum pro-
vided with a short spine pointing backwards, which fits into
a hollow of the mesosternum, and by means of which the
beetle can spring to its feet with a click when placed on its
back. The larve have six legs.

Laecon murinus, which is about -inch long, 1s dark brown
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with light, hairy spots and rusty red antenn® and tarsi. It
oceurs in fields and meadows, and the larvee are destructive
to field and garden produce. |

Elater sanguineus (the Red Click-beetle), Plate III.,
Fig. 2, is characterised by having scarlet wing-cases, the
head, thorax, and under side being black. It lives in the
bark of decaying oak-trees.

Corymbites lineatus (the Striped Click-beetle), Plate ITI.,
Fig. 3, is brown, with striated wing-cases, the intervals
between the ridges being dark. The larve, which are
known as wireworms, are very destructive to plants. They
eat their way into the stem just above the root, and some-
times find their way up, even above the surface of the
ground. Their transformations occupy about five years.

Corymbites signatus, Plate I11I1., Fig. 4, a Continental
species, has ochreous wing-cases with a dark green mark at
the end on each. The pronotum is metallic green, and the
antennz are pectinated.

Corymbites eneus is common in grassy places, and under
stones. It is about { to £ of an inch in length, and is
shining green or metallic blue, with strongly striated wing-
cases, and reddish legs.

MALACODEERMI.
These beetles have soft wing-cases and a long, slender,

soft body; they live partly on animal and partly on
vegetable food.
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Lampyris noctiluca (the Glow-worm) has a greyish yellow
pronotum, and the elytra are about three times as long as
broad. This insect is the cause of the phosphorescent lights
sometimes seen in the grass on summer evenings. Both the
males and females are luminous, but the males only in a
slight degree. The females are wingless, as are also their
larvee, which greatly resemble them. The light is emitted
from the under side of the abdomen, near the extremity, and
is subject to the will of the insect. Both the beetle and its
larva feed on small snails and slugs, and have special organs
near the end of the body to brush off the slime and dirt
which adhere to them.

Lampyris splendidula, Plate II1., (male) Fig. 5, (female)
Fig. 6, a Continental species, is greyish brown in the male,
with the elytra twice as long as broad. It has three light
semi-lunar spots on the pronotum. The female is yellowish
and wingless.

The Zelephoride, popularly called Soldiers and Sailors,
live on plants and feed upon insects, as do also their larve,
which are found in the ground, and under stones.

Telephorus fuscus, Plate ITL., Fig. 7, and 7. rusficus
are both long beetles with greyish black wing-cases,
reddish yellow bases to the antenn®, and a red pro-
notum, with a black mark upon it, which is situated on
the front edge in the former species and in the middle m

the latter.
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Telephorus obscurus, also greyish black, is somewhat smaller,
but the pronotum is black with red margins.

Telephorus melanurus is orange-red with black tips to the
elytra.

The Melyride are found upon flowering plants. The
larvee are carnivorous, and live under the bark of rotten
trees.

Malaclins aneus, Plate IIL, Fig. 8, is green, with a
yellow mark on the front of the head, and has the tip and
sides of the wing-cases red, so that only a wedge-shaped
space on the suture remains green.

Malachius bipustulatus is of a uniform green, with only a
yellow mark at the mouth and a red one at the tips of the
elytra. Some of the joints of the antennwm are enlarged in
the male.

Dasyles niger, only two lines long, is black and hairy.
The larva is found in raspberries.

Clerus formicarius, Plate III., Fig. 9, is common in
newly felled pine-trees, and is useful because it feeds on
various destructive insects. The head and elytra are black,
with two transverse white bands on the latter; the front of
the elytra, together with the pronotum, is red, and the legs
are rusty red.

Trichodes apiarius, Plate III., Fig. 10, is blue and
downy, with three red transverse bands on the elytra.
The antennz are somewhat thickened at the end. It lives
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upon flowers, and the larva is said to be found in hives, and
to destroy the bees and honey.

The Anobiide are somewhat cylindrical, with a hood-like
pronotum, which laps over the head, partially covering it.
The larvee live in wood, to which they are more or less
mnjurious.

Lymezylon navale, Plate TII., Fig. 11, is a long slender
beetle, which is destructive to old ships in the docks. The
male is black, with the legs and fore-part of the elytra
yellowish; the female .is ochre-yellow, with the head and
tips of the elytra darker.

Ptinus fur, Plate II1., Fig. 12, is a small rusty-brown
beetle with four hairy fascicles on the pronotum, and two
interrupted white hairy bands on the elytra. The male is
long and slender, whilst the female is oval. It is found in
old houses, museums, ete., and comes out at night. The
larvee are destruetive to fur, stuffed animals, dried plants,
collections of 1mmseects, ete.

Ptilinus pectinicornis, Plate III., Fig. 13, is characterised
by its large, deeply pectinated antennz. It is of a uniform
dark brown, with the legs and antennz lighter, and 1is
common in old willows.

Apate capucina, b lines long, 1s black, with a convex cowl-
like pronotum. The wing-cases and abdomen are deep red.

Anobium pertinar (the Death Watch), 24 lines long, 1s a
cylindrical dark brown beetle with several elevations and
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hollows on the pronotum, and yellow downy hair on the
hinder angles. The beetle and its larvee are found in old
willows, and also in old furniture, wainscoting, ete. It has
received its popular name because the male taps against the
inside of the wood with its head, making a ticking noise,
which is supposed by the superstitious to presage the death
of some member of the household. The beetle has also the
remarkable habit, when touched, of shamming death so
pertinaciously that it will allow itself to be impaled with a
pin or held in a flame without showing any signs of
animation. :

Anobivim panicewm, an allied species, is pale brown, with
no elevations on the pronotum. It is found in stale bread,
dried plants, ete.

HETEROMERA.

Front and middle tarsi five-jointed, hind tarsi four-jointed.
They are moderately large, uniform dark brown or black
beetles, with filiform antenne. They live in dark places and
are generally wingless.

Blaps mortisaga (the Rare Cellar Beetle), Plate IIL,
Fig. 14, is uniform black, with the elytra pointed, especially
in the male. Tt is found in cellars, out-houses, stables, and
other dark places, where the larvie feed on wood. Tt is very
rare in Britain, and is only found in the North of England ;
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two other species, however, B. wwucronata and B. similis,
which are very like it, are common everywhere.

Opatrum sabulosum, %-inch long, is common on sandy
roads on the South Coast. It is flat, and of an ashy-grey
colour, with longitudinal ridges and shining interspaces.
The front tibiee are armed with a triangular tooth.

Tenebrio molitor (the Meal-worm Beetle), Plate IIIL.,
Fig. 15, 1s blackish brown, with reddish brown under side
and legs, and longitudinal rows of punctures on the wing-
cases. This species i1s common in bakers’ ovens and in
mills, and the larva i1s called the meal-worm. It lives on
flour, and is often very destructive. It is commonly used
for feeding singing-birds.

Helops striatus is common everywhere in the summer
under the bark of trees, and in the winter under moss n
woods. It is shining dark reddish brown or pitchy black
above, with reddish brown antennz and legs. The pro-
notum and elytra are punetured.

Pyrochroa coccinea (the Cardinal Beetle), Plate IIL,
Fig. 16, has downy scarlet pronotum and elytra, with the
head, antennwm, scutellum, legs, and under side black and
covered with fine downy hair. The larva lives in the bark of
felled birch, walnut, and fir trees, ete.

Cerocoma schaefferi, Plate IIL, Fig. 17, 1s a brilliant
green, densely punctured beetle, with yellow mouth, antenne,
and legs. The antenna are of a curious twisted shape. It
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lives on flowers, and, though common on the Continent, 1s
not found in Britain.

Mordella fasciata, about 5 lines long, is common on
umbelliferons flowers. It is black, thickly punctured, and
covered with ashy downy hair. There is a whitish spot
behind the middle of each of the elytra.

The genus Meloe, or Oil Beetles, is remarkable for being
wingless and for having short, soft elytra which do not ap-
proach each other in the middle line to form a suture, but
leave the greater part of the large abdomen uncovered.
They are all dark blue or blackish, and soft, and exude a
yellowish liquid from the joints of the legs (whence the
name (il Beetles) which in some species will raise a blister if
it touches the skin. Their metamorphoses are remarkable.
The female lays a large number of eggs in the ground, and
the little, flea-like larvae which emerge from them creep into
flowers and attach themselves to the bees or wasps which
visit them. In this way they are conveyed into the nests
of these insects, where they feed upon the honey.

Meloe proscarabeus (the Common Oil Beetle), Plate TTT.,
Fig. 18, 1s blackish blue above with a violet shimmer, and
the pronotum is roughly punctured. The antennz of the
male are bent irregularly in the middle.

Meloe violacens is somewhat smaller and is of a brighter
blue colour, with the pronotum finely punctured. The
antenna are similarly bent in the male.
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Mveloe variegafus is somewhat rarer and larger than the
other species. It is of a dirty metallic green, with a large,
bright, copper-coloured mark on each segment of the
abdomen,

Cantharis vesicaforia (the Spanish Fly), Plate III., Fig.
19, 1s found in June on trees in the South of England. Tt
15 bright shining green, with rather long, soft elytra. These
beetles contain a volatile, blistering substance, and are col-
lected in the southern countries of Europe, where they are
commonest, for pharmaceutical purposes. The persons who
collect ‘them wear masks, and thick gloves, and when the
beetles swarm in the trees they shake them down, and
plunge them into boiling vinegar, after which they are dried.

TETRAMERA.
With apparently four joints to all the tarsi.

RHYNCHOFPHORA (WEEVILS).

In this group the head is prolonged into a more or less
distinct proboseis, at the end of which is the mouth, which
is very imperfectly developed. The antennz, which are
situated on the sides of this proboscis, are generally elbowed
and are slightly clubbed. The larvie are devoid of legs and
eyes, and live in the interior of plants. Both the larve and
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the perfect insects are extremely injurious to the plants on
which they feed. The number of species belonging to this
group is so large that we can only mention a few of the
more important ones, and we may add that many of the
smaller species are very difficult to determine.

Bruchus pisi (the Pea Beetle), Plate ITL., Fig. 20, 1s very
destructive to peas. The female lays its eggs in the growing
pod, and the larvee feed on the peas inside, and in due course
assume the pupa state. The beetle when it emerges bores
its way through the pod and flies away. The infested pods
may be distinguished by the presence of a small, round,
semi-transparent spot. The beetle is only 2 lines long,
and is of a greyish-brown colour with a short proboseis, and
the antennz not elbowed. The end of the abdomen 1s white
with two black spots, and the pronotum and elytra are
marked with several small white spots. The front legs are
orange.

Anthribus albinus, Plate I11., Fig. 21, has a broad pro-
boscis and long antennw, which are not elbowed. 1t 1s
greyish brown, with the forehead and proboscis, as well as the
hind part of the elytra and some of the joints of the antennz,
white ; there is also a white spot in the middle of the
elytra. There are three black elevations on the pronotum,
and the antenne are longer in the male than in the female.
It lives in rotten bark,

Apoderus coryli, Plate TI1., Fig. 22, has the head, under



G4 BEETLES, BUTTERFLIES, MOTHS,

side, and legs black, and the pronotum and elytra bright
red. The head is separated from the body by a distinct
neck. This beetle lives on alder and young walnut trees;
it rolls up the leaves and deposits its eggs in them.

Riynchites bacchus, Plate TIT., Fig. 23, is shining
coppery red, with long down and a dark blue proboscis.
The female has a spine on each side of the pronotum,
which is wanting in the male. With this instrument the
female pierces young apples, in which it deposits its
egos. |
Riynclites betuleti is very injurious to vines and birches.
It is steel-blue or golden-green, and the female has spines on
the pronotum like the last species.

Rhynchites populi, which feeds on poplar, has also these
spines in the female. It 1s coppery red or golden-green
above, and blue beneath.

Apion apricans (the Purple-clover Weevil), 2 lines long,
is one of a group of very injurious beetles. It is a little,
black, pear-shaped insect, with a long curved proboscis,
and the base of the antenne yellowish. The wing-cases are
furrowed, and the space between them is punctured. It is
very destructive to clover, upo'n which it feeds.

Apion pomone, an allied species, is very injurious to fruit-
trees.

Cleonus sulcirostris, nearly 3-inch long, is sometimes very
common. It is an ashy grey beetle with dark, oblique lines
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on its rather long elytra, and with some longitudinal furrows
on the proboseis.

Hylobius abietis (the Pine Weevil), Plate I1L., Fig. 24, 18
injurious to firs and pines. It is dark brown; the elytra
have longitudinal lines of punctures and two ochreous
irregular bands of hairs. Although it lays its eggs only on
coniferous plants, it also attacks other trees, feeding on the
tender bark of the young shoots.

Molytes germanus, about }-inch long, is oval and uni-
form black, without scales, with the exception of a few
yellow, hairy spots on the pronotum and elytra.

Plytonomus polygoni, a small beetle about 2 lines long,
is found on garden plants, especially on carnations. The
pronotum has three white longitudinal lines; the elytra are
bluish grey, with black, interrupted, longitudinal lines.

Plyllobivs argentatus, 3 lines in length, is closely set
with shining, metallic green scales. The antennze, femora,
and tars: are brownish yellow, and there is a tooth on the
outer side of the femora. It is sometimes injurious in
orchards by gnawing young trees.

Phyllobivs oblongus has rusty red elytra, antennwe, and
legs. Its habits are similar to those of the last species.

Lizus paraplecticus, Plate I11., Fig. 25, is peculiar for its
elongated shape, and for the elytra being bidentate at the
extremity. It is grey or yellowish green, and lives on
water-plants.

F
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Pissodes notalus is reddish brown with white dots on the
pronotum and two yellowish bands on the elytra. It bores
mto pine-trees, the cones of which then turn red. The larvee
live in the stems of young trees under the bark and in the
wood. There are several similar species which are equally
Imjurious.

Anthonomus pomorum 1s common and destructive to apple-
trees. It is only about 2 lines long, and is greyish-brown,
with a white scutellum and rusty brown elytra, marked with
an oblique whitish band near the middle, bordered with
black. The female pierces young apple buds and inserts its
eggs, when the buds stop growing and dry up as if scorched
by the sun.

Balaninus nucum (the Nut Weevil), Plate IIL., Fig. 26,
is covered with brownish yellow scales above, and has a very
long proboscis, which is curved downwards and is nearly as
long as the whole body. The femora have a distinet tooth
near the end. The larve are the well-known maggots found
in filberts and hazel nuts. While the nuts are still young
and soft, the female pierces them with herlong proboscis and
lays one egg in each nut, the larva hatching in ten days.

Cryptorriynchus lapathi, 4 lines long, is injurious to
willows and alders. It is black and very convex, with
elevations on the upper side, and may be recognised by the
broad white ends of the elytra. This beetle has the power
of concealing its proboscis in a depression under the thorax.
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Ceuthorrhynchus sulcicollis (the Gall Weevil), about &-inch
long, is black with grey scales above, and has striped elytra.
The female pierces small holes in the stems or roots of
cabbages and turnips, inserting an egg in each, which causes
the formation of a gall. The pupz are formed in the
ground in cocoons.

Cionus scrophularie, only 2 lines long, together with
several allied species, feeds on the upper surface of the leaves
of various plants. The pronotum is covered with whitish
scales, and the elytra are striped and chequered with black
and white. There are two confluent black marks on the
suture, bounded by a white mark in front and behind.

Sitophilus granarius, Plate I11., Fig. 27, 2 lines long, is
blackish brown, with the thorax nearly as long as the
abdomen. The female lays her eggs in grains of corn; and
the whitish legless larva devours the contents and pupates
in the empty shell.

Sttophilus oryze, an allied species, has two dull red spots
on the elytra. It feeds on rice, wheat, and maize.

BOSTRYCHID.E.

These beetles are particularly destructive to forest trees.
They include many small species, varying from uniform pale
brown to dark brown. They are of a cylindrical shape, with
the head generally deeply inserted and almost hidden in the
thorax. The antennw are short and clavate. The beetles
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and their legless larve live in the bark and wood of trees.
They commonly attack trees which are already diseased,
though they will sometimes attack healthy ones also. The
female bores a hole in the trunk in the spring and inserts
her eggs, and the larvee when they emerge eat out straight
passages or galleries in the stem. Woods may be protected
from their attacks by setting traps consisting of felled trees
and branches, which attract the beetles and prevent their
attacking sound trees.

Tomicus stenographus, Plate II1., Fig. 28, the largest of
this family, is about 3 lines long, and forms, galleries in
pine-trees. The elytra are excavated at the apex and
furnished with six teeth on each side.

Tomicus laricis 1s smaller, and has from three to six teeth
on the margins of the concavity at the extremity of the elytra.
It is not only found in the larch, but also in other coniferz.

Tomicus bidens has no indentations at the end of the
elytra. Tt lives in the bark of pine-trees, and forms radiating
galleries. :

Seolytus intricatus has the abdomen slightly raised at the
extremity. It is about 1% line long, and makes zigzag paths
in the wood of oaks.

LONGICORNES (LONG-HORNED BEETLES).

This group includes many large and beantiful species.
They have elongated elytra, and very long antenn, especially
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in the males. Many Longicorns are able to produce a
chirping noise by rubbing the thorax against the elytra.
The larvee are destitute of feet, and live in the wood of trees;
the beetles generally live on plants.

Prionus coriarius, Plate IV., Fig. 1, is a large beetle
which is found on trees, especially oaks, on the South
(Cloast. It is broad and of a dark brown colour, with three
spines on each side of the pronotum, and thick serrated
antenne.

Hammaticherus keros, Plate IV., Fig. 2, is one of the finest
European species : it is said to have been taken in Britain,
but was probably imported with timber. It 1s almost
uniform black, with the elytra gradually tapering towards
the extremity, where they are light brown. The pronotum
1s granulated, and has a short spine on each side; the
antenn: are, in the male, nearly twice as long as the body,
but are much shorter in the female. It lives in oak-woods,
and 1s very destructive when 1t is numerous.

dromia moschata (the Musk Beetle), Plate TV., Fig. 3, is
so called because it emits a strong and pleasant odour.
It is common on old willows, and is an elegant shining
metallic green insect, often shot with coppery brown; the
legs and antennw are steel-blue.

Callidiuin violaceum, about an inch long, is a pretty beetle
of a uniform dark violet colour, with black legs and antenn:e.
It is found on pines and alders in June.
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Callidium variabile, another species, varies from reddish
with violet elytra, to reddish brown or even dark steel-blue.

Hylotrupes bajulus is common on felled trees. It is about
2-inch long, pitchy black, with several shining prominences
on the pronotum. The elytra, in fresh specimens, have
whitish downy hair,

The species of Clyfus are elegant and handsomely-coloured
beetles, with the thorax rounded.

Clytus arcuatus, Plate IV., Fig. 4, is common on fallen
oak-trees. Tt 1s black, with two yellow elongated spots on
the thorax, and a number of transverse lines and spots on
the elytra, of the same colour. The antennz and legs are
orange.

Clytus wmysticus, about
orey hairs. The wing-cases are reddish brown with three
whitish transverse lines in the middle and whitish at the
extremity.

Lamia textor is a rather bulky, dull black beetle, with a
spine on each side of the thorax, and with oranulated wing-
cases. The larvae live in willows and aspens.

Astynomus edilis (the Timberman), Plate 1V., Fig. 3, 1s
found on firs and pines, and occasionally makes its way
into houses. It is greyish brown with four yellowish, hairy
spots on the thorax, and bands of a darker colour on the
elytra. The antennz in the male are about five times the
length of the body, but are much shorter in the female,

2

-
&

inch long, is black, with fine
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which is distinguished by its projecting ovipositor. It is
common in Northern Europe, including some localities in
Scotland.

Saperda carcharias, Plate IV., Fig. G, about an inch
long, has a smooth cylindrical thorax. It is clothed with
dense, greyish yellow down dotted with black, and has
black rings on the antennz. It lays its eggs in the bark of
poplars, on the wood of which the larve feed.

Saperda populnea, though only about half the size of the
last species, is hardly less destructive. It 1s black with
yellowish grey down, with two yellow, longitudinal lines
on the pronotum, and a mark composed of four con-
verging spots on each of the elytra; the antenn® have
whitish rings.

Saperda scalaris, not a very common species, is somewhat
larger than the last. The elytra are black with a greenish
yellow suture and five transverse stripes, in addition to
several spots on the margins. The pronotum is yellowish
green, with a longitudinal, black line in the middle.

Molorchus minor, Plate 1IV., Fig. 7, is readily dis-
tinguished by its very short, brown elytra, which scarcely
cover a third of the abdomen, and are crossed in the middle
by an oblique, white line. The larva lives in decaying pine
wood.

In the genus Riagium the jaws are powerful, and the
head, which 1s square, is distinctly separated from the
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thorax by a constriction; the pronotum has a spine on
each side.

Rhagium mordaz, Plate IV., Fig. S, the largest of the
genus, occurs on oaks, but is not found in Britain. It is
black, with dense yellowish downy hair, which forms two
transverse bands on the elytra.

Rhagium bifasciatum, one of our British species, is some-
what smaller and narrower, and is not downy. The
wing-cases are reddish brown on the sides and at the
hinder extremity, and are crossed by two oblique yellow
lines. The beetle is common in pine woods, and the larveae
eat passages into the bark.

Pachyta collaris, only } of an inch long, is black with
yellowish downy hair. The pronotum is very convex, and is
bright red, as is also the abdomen. The elytra are greenish
black or dark blue. It is common on flowers.

Leptura scutellata is black, thickly and coarsely punc-
tured. The upper side is covered with fine grey pile, and
the scutellum with close yellow downy hair. The head is
separated from the thorax by a distinet neck. It is about
2.inch long, and the elytra are narrowed behind. ~The
larvee live in old beech-wood.

EUPODA.

These are mostly small, oval beetles, many of them very
brightly coloured; the last joint but ome of the tarsi is
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generally bilobed, as in most of the Zeframera. They and
their six-legged larvie feed on the leaves of low plants, and
are often injurious in gardens.

Donacia dentipes, Plate IV., Fig. 9, is golden green above,
with a longitudinal purple band on each wing-case ; beneath,
it is covered with fine short silky hair. The hind femora
have a strong spur in the male, and a weaker one in the
female. This beetle lives on water plants, and is common
on rushes.

Lema melanopa has uniform bluish green elytra, a black
head, antenne, and tarsi, and red pronotum, femora, and
tibizz. It is about 2 lines long, and is common on leaves
of corn, on which 1t feeds.

The genus Crioceris is characterised by an elongated
body and prominent eyes. These beetles live chiefly on
liliaceous plants, and have the power of making a chirping
noise by rubbing the thorax against the elytra.

Crioceris liliv, Plate IV., Fig. 10, is common and very
destructive to liliaceous plants on the Continent. It is
scarlet above, with a black head and under side.

Crioceris duodecimpunctata (the 12-spot Asparagus Beetle),
about 2 lines long, has six black spots on each of its
orange elytra. Like the next species, it is found on
asparagus, but is much rarer.

Crioceris asparagi (the Asparagus Beetle), about the
same size, often causes great injury to asparagus by the
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larvee denuding the plants of their leaves and young shoots.
It has a red pronotum and bluish green elytra with red
borders and tip, and three yellow spots which are often
confluent.

Clythra quadripunctata, 5 lines long, is shining black,
the elytra being yellowish red with two black spots on each.
It lives on willow and birch.

Cryptocephalus sericens, Plate IV., Fig. 11, 2 lines long,
is a cylindrical uniform golden-green or coppery red beetle,
with long antenne, and the head hidden under the pro-
notum. It is common on flowering plants in the sunshine,
and, like many other beetles, has the habit of dropping down
if the plant 1s touched.

The Chrysomele are very convex beetles, which live on
bushes and low plants.

Chrysomela cerealis, Plate IV., Fig. 12, is a beautiful
species which is injurious to grass. It is golden-green with
a purple lustre, the pronotum and each of the wing-cases
having three longitudinal blue lines.

Chrysomela graminis, 5 lines long, is uniform golden-
green.

Chrysomela sanguinolenta, Plate IV., Fig. 13, has bluish
black punctured wing-cases edged with red.

Lina populi, Plate IV., Fig. 14, and L. fremule are
common, and destructive to poplar, aspen, etec. They are
both bluish black or dark green with red elytra, the margin
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of which is black in the former, but not in the latter species,
which is somewhat the smaller of the two.

Gastrophysa polygoni is a common little beetle found
most frequently on knot-grass. It is shining blue or green,
with red legs and pronotum.

Prasocuris phellandrii, 2 lines long, 18 common on water
plants. It is blackish green with reddish yellow margins to
the pronotum, and with a reddish yellow longitudinal line
on each wing-case, and the border and extremity of the
same colour.

Adimonia capree is common, and destructive to willow
and birch, in the bark of which it lays its eggs, which do
not hatch till the following May, when the larva proceeds
to feed on the leaves. The beetle, which is- }-inch long, is
brownish yellow above, with the head, the under side, and
some small depressions on the pronotum black.

Agelastica alni, g-inch long, is uniform dark blue, with
the elytra widened towards the extremity. It lives on
alder.

The Halticide are a large family, mecluding many small
and closely allied species, which are remarkable for the
development of the hind .femora, which enables them to
jump like fleas, whence they are called flea-beetles.

Graptodera oleracea (the Common Flea-beetle), Plate TV,
Fig. 15, is one of the commonest and most destruetive. It
1s uniform shining steel-blue or metallic green, and appears
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in the spring, when it attacks the young leaves of many
cultivated plants, especially vegetables, and the acacia, as
well as forest trees, and lays its eggs on the leaves, upon
which the larve feed.

Crepidodera  helvines (the Buck-wheat Flea-beetle) is
hardly 2 lines long. Tt is of a bright golden colour,
with green elytra, and generally has the pronotum coppery
red.

Hispa atra (the Hedgehog Beetle), Plate 1V., Fig. 16,
is about the same size, and is black, covered all over with
prickles. It occurs on grass in sandy places, but 1s not
COmMOn.

Plyllotreta nemorwm (the Turnip Flea-beetle), which 1s
rather smaller, is black, with a straight longitudinal yellow
line on each wing-case.

In the Cassidide the pronotum and elytra are extended
over the body like a shield, so as to cover the head and legs
completely.

Cassida equestris (the Green Shield Beetle), Plate IV.,
Fig. 17, is bright green above and black beneath, only the
margins of the abdomen near the legs being yellowish.
After death the vivid green colour disappears, and is replaced
by a dirty brownish yellow.
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PSEUDOTRIMERA.
With only three visible joints to all the tarsi.

FAMILY COCCINELLIDE (LADY BIRDS).

The Lady Birds are semi-spherical, rarely oval in form,
and are generally spotted or otherwise varied ; when touched
they exude a yellowish liquid from different parts of the
body. They live on plants and feed on Aphide.

Coccinella septempunctata (the 7-spot Lady DBird), Plate
IV., Fig. 18, one of the commonest of our British beetles, is
found in gardens, and often enters houses by the windows
in the summer. It has red elytra, with three black spots
on each and one on the scutellom. The pronotum is black,
with yellowish white sides.

Coccinella quinquepunctata (the 5-spot Lady Bird) is very
similar, but has only two spots on each wing-case.

Coccinella bipunctata (the 2-spot Lady Bird), almost, if
not quite, as common as the 7-spot, has generally one spot
i the middle of each wing-case, but may have a large one
on the shoulder as well.

Coccinella ocellata (the Eyed Lady Bird), Plate IV., Fig.
19, our largest species, is about 41 lines long. The pro-
notum 1is black with white margins, and two white spots
behind ; the elytra are orange, with numerous black spots
edged with yellow. It is found on fir-trees.

Coccinella vigintidugpunctata (the 22-spot Lady Bird), only



80 BEETLES, BUTTERFLIES, MOTHS,

2 lines long, is bright shining sulphur yellow, with five
black spots on the pronotum, and eleven on each wing-case.
It is found on hedges, ete., near the sea coast.

Lndomychus coccinens, Plate I1., Fig. 20, does not strictly
belong to the Lady Birds, which it nevertheless somewhat
resembles. It is an oval beetle of a bright red colour, with
two black spots on each wing-case. It is not uncommon on
fungi and rotten wood, and the larve are found in the bark

of willows and fir-trees.
FAMILY PSELAPHIDZE.

This family includes a great many very small beetles,
generally of uniform colouring, with long maxillary palpi,
and wing-cases that do not quite cover the body. Most
of the species live in ants’ nests, or in rotting vegetable
substances.

Claviger festacens; Plate I., Thg. 20, is only 1 line long,
and 1s of a reddish colour. It has neither eyes nor wings,
and the tarsi terminate in a single claw. This beetle 1s
common in ants’ nests on the Continent, and both it and its
larvee are fed by the ants.

Claviger foveolatus, our sole British representative of this
genus, is found in chalky districts in the South of England.
It is yellow, and is very slightly smaller than the last species,
which it somewhat resembles. It lives in the nest of the
small yellow ant (Formica flava), which makes its nests

under stones.
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ORDER HYMENOPTERA.

The Hymenoptera have four transparent membranous
wings, with only a few veins. They pass through a complete
metamorphosis, and most of them have a proboscis for taking
ligmid food. The females either have an ovipositor at the
end of the abdomen, or a sting with which they can inflict a
wound. Some species live in communities and build nests.
The number of British species is about 3,000. They are
separated, according to the abdominal appendage of the
female, into Zerebrantia, which have an ovipositor, and
Aculeala, which have a sting.

HYMENOPTERA TEREBRANTIA.
FAMILY TENTHREDINIDE (SAW-FLIES).

In these the abdomen is not distinetly separated from
the thorax, and the ovipositor does not project, but is hidden
in a sheath. The larvee have from 18 to 22 legs, and feed
on various plants, and many of them are very destructive.

Cimbex lutea, Plate V., Fig. 1a, one of our commonest
species, has a black head, thorax, and legs, reddish brown
abdomen, yellowish antenn, and brownish hind-margins to
the wings. The larva (Fig. 1) is green and lives on birch-
trees, on the branches of which it makes brown barrel-shaped
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cocoons and spends the winter in them, assuming the pupa
state in the spring.

Loplyrus pini (the Pine Saw-fly), is about 5 lines long.
The male is black, with transparent iridescent wings; the
female is whitish, with black head and thorax, and the wings
are iridescent and marked with a black patch. The larve
are very destructive to pines, feeding on the leaves as well
as the bark of the young shoots.

Hylotoma rose (the Rose Saw-fly) lives on roses. It is
black, with the abdomen yellow, and the antenna are
apparently only three-jointed, the terminal joints coalescing
into a long club.

FAMILY SIRICIDAE (WOOD-WASPS).

These have the ovipositor projecting from the abdomen.

Sirew gigas (the Giant Wood-wasp), Plate V., Fig. 2, 1s
one of the largest of the Furopean Hymenoptera. It 1s
black, with a red abdomen tipped with black in the male;
the female is black, with the middle of the abdomen yellow.
There is a yellow mark on the head behind the eyes. The
female lays her eggs in pine-trees, piercing the bark with her
ovipositor. The larve, which have six legs, feed on the
wood, and are very destructive. It is usnally trees which are
more or less unsound which are attacked.

Sirex juvencus (the Steel-blue Wood-wasp) is blue-black,
with rusty red femora in the female, and brownish wings.
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In the male the abdomen is red. TIts habits are the same as
those of the last species.

FAMILY ICHNEUMONIDZAE (ICHNEUMONS).

In the Ichneumons the abdomen is separated from the
thorax by a constriction. The females have either a long or
short ovipositor, with which they pierce the caterpillars of
Lepidopterous insects and insert their eggs. Caterpillars
thus treated sometimes survive to attain the chrysalis state ;
the butterfly or moth never emerges, but, instead, one or
more Ichneumons, which have passed through all their
transformations in the body of the caterpillar, come out and
fly away.

Iehneumon annulator, Plate V., Fig. 3, is black, with red
femora and tibie, and a yellow scutellum.

Microgaster glomeratus, a small species, sometimes lays as
many as sixty eggs in one caterpillar of the Large Cabbage
White Butterfly.

Pteromalus brassice, another little Ichneumon, lays its
eggs on the chrysalis, and the two or three hundred larvee
which hatch, at once proceed to eat their way into it, and
feed on the contents.

FAMILY CYNIPIDAE (GALL-FLIES).

The females of these small insects pierce leaves and
stalks with their ovipositor and insert the eggs. The leaf
swells up where it has been pierced, forming a variously-
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constructed oval or round out-growth called a gall, and
in these galls the flies undergo their transformations and
afterwards eat their way out.

Cynips quercus-folvi (the Oak-leaf Gall-fly), Plate V.,
Fig. 4, is a common species. It forms green or reddish galls
of about the size of a cherry on the under side of oak
leaves.

Cynips galle-tinctorie (the Ink Gall-fly) is the species the
galls of which are usually employed in making the gallic
and tannic acids used in medicine, as well as in the arts. It
is generally the principal ingredient in ink. These galls,
which are found on Quercus lusitanica, are collected in Asia
Minor and sent over in the dried state.

HYMENOPTERA ACULEATA.

These live in dwellings of their own construction, and
the females have a sting.

FAMILY FORMICIDA (ANTS).

The ants and bees are remarkable for living in com-
munities consisting mainly of workers or sterile females,
commonly called neuters. In the case of ants these are
wingless, and though the males and females are winged, the
latter cast their wings after a short flight and then return to
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their nests, if sufficiently fortunate to escape their numerous
enemies.

Ants live in hollow trees, in the ground, or in nests
of their own econstruction, and are remarkable for their
intelligence and industry. They feed on the sweet parts of
plants and also on animal substances. If a dead mouse be
placed in an ants’ nest, the soft parts will be devoured, and
the clean skeleton left behind. The pupa, incorrectly called
ants’ eggs, are much used for feeding birds, and as fish-bait ;
the ants themselves contain a peculiar acid, formic aeid,
which can be obtained by suitable methods. It is remark-
able that many species of insects, especially small beetles,
inhabit ants’ nests, and the blind Claviger, which has no
other abode, is fed and protected by them.

Formica rufa (the Red Ant)—Plate V., Fig. be, male ;
54, female; 5e, worker—forms large round ant-heaps out of
vegetable refuse. It is a large species common in pine-woods.

Myrmica molesta (the House Ant) is a small yellow
species common in houses in London, where it is very
troublesome, for it attacks all sorts of provisions, especially
sugar. It builds nests in warm places, which are usually
difficult of access, but these may be destroyed when practic-
able by flooding them with boiling water. When the nests
cannot be reached, the ants may be materially reduced in
numbers by laying pieces of liver about, which should be dipped
into boiling water as often as they become covered with ants.
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FAMILY VESPIDA (WASPS).

Wasps build well-constructed nests in hollow trees, in
the ground, or in outhouses, etc. These they make of a crisp
paper-like mass, and there are, as in ants, males, females,
and neuters, or workers, which, however, are always winged.
The females are armed with a poisonous sting, but only
attack man when molested. Wasps feed on both animal and
vegetable food, and will sometimes kill bees for the sake of
their honey. :

Vespa vulgaris (the Common Wasp), Plate V., Fig. 6,
has a black head and thorax spotted with yellow, and a
yellow abdomen, black at the base and with black spots on
the sides.

Vespa crabro (the Hornet) is larger and has a much
severer sting. It is over an inch long and is black, with the
front part of the thorax, and the middle and front part of
the abdomen, reddish brown. The last segments of the
abdomen are yellow with black spots.

FAMILY APIDAL (BEES).

The bees are distinguished from the wasps by having the
first joint of the hind tarsi widened and flattened. These are
also fringed with hairs, to which the pollen of various plants
adheres, and many plants are mainly fertilised in this manner.
The body is more or less hairy. Bees are divided into social
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and solitary ; the former have males, females, and workers,
which, like those of the wasps, are winged; but the latter
consist of males and females only.

Apis mellifica (the Common Hive Bee), of which the
worker is figured on Plate V., Fig. 7, is the best known and
most useful. Tt is quite as industrious as the wasps, but
feeds almost exclusively on honey. The bees build very care-
fully constructed nests, in boxes or baskets, called hives. In
each nest there is only one female, the queen-bee ; but there
are several hundred males or drones, and some thousands
of workers. These last are the smallest, the drones being
larger and devoid of sting, whilst the queen is still larger.
If several queens are hatched in one hive in the course of
the summer, all but one quit the hive, accompanied by a
number of workers, to form new colonies. This emigration
is called swarming. If two queens encounter each other
they fight till one is killed, unless prevented by the workers.
When a swarm settles, it is the bee-keeper's object to
transfer it to an empty hive, and if the queen is placed in it,
the workers will follow. The building of cells now com-
mences. These are small hollow hexagonal cases, placed
together with great regularity, and constructed of wax
prepared from the pollen which has adhered to the legs of
the bees. The cells are placed close together, one above
another, and thus form the comb. They are arranged in
double layers open in front, but closed behind by a partition
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wall. The bees employ their time, when not at work in
the nest, in visiting flowers to collect honey and wax.
‘When they return to the hive they deposit the honey in
the cells and close them up till winter. The business of the
queen-bee 1s to lay an egg in each cell, which hatches in a
few days, and the larva is fed with suitable food by the
bees. The drones are killed by the workers in the autumn,
or driven out of the hives.

Bombus terrestris (the Humble Bee), Plate V., Fig. 8, is
a gregarious species, which builds its nest in the ground,
covering it with moss. It is black, the front of the thorax
and a broad band on the abdomen being yellow ; the end of
the abdomen is white. :

The solitary bees generally build their nests in the
ground, but some species lay their eggs in the nests of
Humble Bees.

Osmia parietina makes its nest in clayey soil. It 1s
black, with yellowish grey downy hair, the terminal segments
of the abdomen being yellowish red in the male. It appears
to be restricted in Britain to Scotland and the North of
England.

Xylocopa violacea (the Carpenter Bee), Plate V., Fig. 9,
though not British, deserves mention on account of its
peculiar habits. It is Dblack and downy, with violet-
coloured wings, and with the last joint but one of the
antenng reddish yellow in the male. The female bores a
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long gallery in rotten wood, of the same width as her body.
At the extremity of this she deposits some wax and honey,
and lays one egg. She then closes the cell with wood dust,
and lays another egg with some more honey and wax. In
this way the whole gallery is filled up with a series of cells,
each containing an egg, which passes through its trans-
formations in the cell, and eventually makes its way out as
the perfect insect.
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ORDER LEPIDOPTERA.
RHOPALOCERA (BUTTERFLIES).

Butterflies have a slender body and broad wings, brightly
coloured on both sides. When resting they raise their
wings 1n such a manner as to show the under side. They
fly only by day, and chiefly in bright sunlicht. The cater-
pillars have eight pairs of legs, the first three pairs being
horny and corresponding to the legs of the imago, whilst the
others are fleshy and are called prolegs, the last pair being
_placed at the extremity of the body.

Caterpillars are generally covered with spines or short
hairs. The chrysalides are curiously shaped, and often
spotted with gold or silver. They are either suspended by
a thread from the tail, head downwards, or fastened by a
thread to twigs, palings, etc. The female butterfly lays her
eggs singly or in clusters on the food-plant, and in the
former case they are often very difficult to find. The
number of British species is between sixty and seventy.

The Butterflies are divided into—

Papilionidze ; . Swallow-tails.

Pieridae : . Whites,

Nymphalide . Fritillaries, ete.

Satyridee : . Meadow-hrowns.

Eryecinidme : . Duke of Burgundy Fritillary.
Lycenidse g . Blues, Coppers, and Hair-streaks

Hesperiidse : . Skippers.
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FAMILY 1.—PAPILIONIDA (SWALLOW-TAILS).

These have the upper wings triangular, and the lower
generally terminating in a tail. The caterpillars are smooth,
and have a fleshy, retractile fork at the back of the head.
In Britain we have only one example of this family, which
in the Tropiecs includes some hundreds of the largest and
most richly coloured species.

Papilio machaon (the Swallow-tail Butterfly), Plate VI,
Fig. 1, @, b,c. Wings yellow, with black markings; margin
black with a line of yellow spots, like half-moons. Hind-
wings tailed, with black margins dusted with blue and with
a rusty red spot at the anal angle. The caterpillar is green,
with black transverse stripes and reddish orange spots. It
is cylindrical in shape, and is found in June and September
feeding on umbelliferous plants, such as fennel, carrot,
parsley, caraway, ete. The Swallow-tail Butterfly has
become much searcer in England than formerly, and is now
almost confined to the fen district.

FAMILY 2.—PIERIDA (WHITE BUTTERFLIES).

The members of this family are white or yellow, with or
without black spots, and the wings are not dentated or
tailed. The caterpillars have no spines, but are covered with
fine short hairs, and some of them are very destructive to
farm and garden produce.
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Leucophasia sinapis (the Wood White). Wings uniform
white, dusted at the tip with black. Expanse of wings
15 inch. It flies in open glades, and is local. The cater-
pillar feeds on vetch and trefoil, and may be found in June
and September.

FBuchloe cardamines (the Orange Tip), Plate VI., Fig. 2.
White with black tip to margin of fore-wings, and a black
spot in the centre. There is a great difference between the
sexes. The male has a broad orange bar near the extremity
of the fore-wings which is not present in the female. The
caterpillar 1s bluish green with a whitish stripe on the side.
It lives on lady smock, and passes into the chrysalis in
July, the butterfly emerging the following spring.

Pieris napi (the Green-veined White) is white, the fore-
wings with a dusky tip, and one black spot in the middle
in the male, and two or three in the female. On the
under side it is yellowish, with the veins of the hind-wings
broadly dusted with greyish green. The caterpillar is dull
green, and lives on rape, etc.,, but is less destructive than
the Cabbage Whites.

Pieris rape (the Small Cabbage White). Wings white,
with a brownish spot at the tip of the fore-wings; the
male with one spot in the middle, the female with two, and
a blotch on the inner margin. There is a black spot on the
hind-wings on the costa. The under side is yellowish. The
caterpillar is greenish, with a yellow stripe along the back
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and yellow spots on the sides, and is very destructive to
green vegetables.

Pieris brassice (the Large Cabbage White) like the
smaller species, which it much resembles, is one of the most
common and destructive of our butterflies. It is found
throughout the summer in gardens and fields, and is white
with a black tip to the fore-wings, which have also in
the female two black spots. The female lays its eggs on the
lower side of cabbage-leaves and allied plants, to which the
larvee do much damage. The latter are yellowish green,
with black spots and yellow stripes. Their numbers are
kept in cheek by their numerous enemies, including song-
birds and ichneumons (p. 83).

Aporia erategi (the Black-veined White). Wings white,
thinly scaled, with black veins. The female lays in the
summer about a hundred golden-yellow eggs. These are
deposited on the under side of the leaves of fruit-trees.
The caterpillars emerge in August, and are black, with two
orange stripes on the back. They weave a web in which
they pass the winter, and assume the chrysalis state in the
spring. These webs or caterpillar’s nests should be de-
stroyed before the weather becomes mild and the cater-
pillars have come out of their winter sleep. On emerging
from the pupa the insect usually discharges a few drops of
a red fluid, which has sometimes given rise to stories of a
rain of blood. The Black-veined White, which used to be

H
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common in many localities in England and Wales, is now
almost extinct in Britain.

Colias liyale (the Pale Clouded Yellow). Wings sulphur-
yellow in the male, paler in the female, with a blackish
border. .There is a black spot in the middle of the fore-
wings, and a light orange spot on the hind-wings. On the
under side this is replaced by a brown and silver mark.
The caterpillar, which is green with yellow stripes, feeds
on vetches.

Colias edusa (the Clouded Yellow) is commoner in the
British Isles than the pale species, but both are much more
frequently met with than formerly. It is similar in marking
to the last species, but the ground colour 1s bright orange.
The butterfly comes out in August, and frequents clover
fields, where, though it flies low, it is rather difficult to catch
on account of its swiftness of flicht. The caterpillar is dark
green with a white stripe and yellow spots on the sides, and
feeds on leguminous plants.

Gonepteryzr rhamni (the Brimstone Butterfly), Plate VL.,
Fig. 3. Antennz reddish, short, and thick; wings with a
short, broad projection, and an orange spot near the centre
of each, bright sulphur-yellow in the male, yellowish white
in the female. The larva is dull green, paler on the sides,
and feeds on buckthorn. This insect 1s commonest in the
South of England.
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FAMILY 3. —NYMPHALIDA (FRITILLARIES, Etc.).

To this family belong several rather large and showy
butterflies which are common in England. They have only
four fully-developed legs, the fore-legs being almost rudi-
mentary. The caterpillars have spines or fleshy excrescences
on the body, or horns on the head. The chrysalides are
suspended vertically by the tail.

The genus Panessa includes several common and hand-
some species. The wings are broad, and exhibit more or less
distinet angular projections and dentations. The caterpillars
have sharp branching spines. The chrysalides have in many
cases metallic gold or silver markings.

Vanessa atalanta (the Red Admiral) is of a rich brown-
black colour, the fore-wings being crossed by a bright scarlet
band, and dotted with several patches of white near the
margins. There is a similar band of scarlet on the hind-
margins of the hind-wings, with several black spots upon it.
The caterpillar is brownish with a yellow stripe on the sides,
and may be found on nettles in May and June. The butter-
fly is common in gardens.

Vanessa antiopa (the Camberwell Beauty) is so called from
its having formerly been met with at Camberwell. The
wings are rich dark chocolate with a broad cream-coloured
border, within which is a row of blue spots. There are two
spots of the same colour as the border on the costa of the
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fore-wings. = The caterpillar, which is black with reddish
spots on the back, feeds indifferently on willow, poplar,
and birch.

Fanessa o (the Peacock Butterfly), Plate VI., Fig. 4.
Wings dark reddish brown with greyish brown borders.
The fore-wings have two black patches on the costa, with
yellow patches between them and some blue spots near the
hind-margin. The hind-wings have a large blue spot
surrounded by a black ring near the anterior angle and a
triangular black patch on the costa. The caterpillar 1s black,
dotted with white, and lives gregariously on nettle and hop.

Vanessa wrtice (the Small Tortoiseshell) 1s common
everywhere in gardens and weedy places. Reddish orange,
hind-margins with a narrow band of yellow, within which is
a band of black with blue spots. The fore-wings have three
large black spots on the costa and several smaller spots near
the middle. The hind-wings have a large triangular patch
at the base. The caterpillar is blackish with brownish
stripes. It feeds on nettles. _

Vanessa polyclioros (the Large Tortoiseshell), somewhat
larger and paler than the last species, is fairly common in the
South of England. Wings light yellowish brown, margins
with a narrow yellow band with a black band within it, marked
with lunules on the hind-wings. There are three patches of
black on the costa, and several more near the centre of
the fore-wings, in addition to a spot on the costa of the
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hind-wings. The caterpillar is blackish, striped with rusty
yellow, and is spiny. It feeds gregariously on cherry and
other trees.

Vanessa ca-lbum (the Comma). Wings reddish brown
with dark brown spots and borders, the hind-margins of the
wings very deeply toothed. On the under side there is a
white mark like a C on the hind-wings. The caterpillar,
which is brown, with the back rusty-yellow in front and
white behind, lives singly on hop, elm, and other plants. It
1s local in England.

Vanessa cardui (the Painted Lady) is pale terra-cotta with
black spots. The fore-wings are black at the hind-margin,
and the tip is black with several white spots. The cater-
pillar is grey, striped with yellow, and is spiny, and feeds on
nettle, thistle, ete. |

Fanessa levana (the Least Tortoiseshell), Plate VI., Fig.
B, is not a British species; its life-history is, however, so
interesting that it would be a pity not to notice it. It is
the smallest species of the Vaness®. Its colour is tawny
brown with numerous black spots. 7. /levana appears in
May, and from its eggs is hatched in July or August of the
same year a second brood, which is quite distinet in markings,
and has received another name, being known as 7. prorsa.
This form is black, with a white transverse band running
across the wings, and a double yellow band beyond this on
the hind-wings. 'What renders this insect more particularly



102 BEETLES, BUTTERFLIES, MOTHS,

interesting is that the two broods appearing at different
times of the year are quite unlike in their markings.

Melitea. With this genus we commence those hand-
some butterflies, the Fritillaries. The Melitwas are yellowish
brown or fulvous, with black spots, and have a great general
resemblance. The caterpillars have fleshy spines and hiber-
nate gregariously under a web.

Melitea cinzia (the Glanville Fritillary) is fulvous, with
a network of black lines at the base of the wings and three
rows of black spots mnearer the hind-margins. The hind-
wings are pale yellow beneath, with two rust-coloured bands
edged by zigzag black lines and spots. The larva is black
with white spots, the head and feet being red. It lLives
gregariously on plantain, speedwell, etc. This species is
very local, and 1s found most frequently in the Isle of
Wight.

Melitea athalia (the Pearl-bordered Likeness Fritillary)
occurs locally in England and Ireland, but is common wher-
ever it is found. The fore-wings are very like those of /.
cinwia. The hind-wings are black, with three rows of
fulvous spots near the hind-margins. They are pale yellow
on the under side, with two,fulvous bands and a zigzag black
line on the hind-margins.

Argynnis.  These are moderate-sized or large butterflies,
fulvous with black spots. The fore-wings are rather paler
beneath, and the hind-wings arve generally more or less
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marked with silver or metallic green. The caterpillars
frequently hibernate, and may be found in the spring on
violets and other plants; they are cylindrical, with rows of
spines. These butterflies may be found in the summer
flying in open glades in woods, ete.

Argynnis selene (the Small Pearl-bordered Fritillary).
Under side cinnamon-brown, with dull pearly spots on the
hind-wings. Towards the tip of the fore-wings is a series of
black markings, which have been fantastically imagined to
resemble the figures 1501.

Argynnis euplrosyne (the Pearl-bordered Fritillary) is very
like 4. selene, but the under side is varied with brick-red.
The caterpillar is black, with yellow spines.

Argynnis adippe (the High Brown Fritillary) is found in
woods and heaths in hilly distriets. It is reddish fulvous,
with black spots. The hind-wings are yellowish on the
under side, with silvery spots, and have a row of small rust-
coloured spots centred with silver. The caterpillar is
blackish, with greyish white stripes on the back.

Argynnis aglaia (the Dark Green Fritillary). Hind-
wings greenish on the under side, with large silvery spots,
and a row of similar spots along the hind-margins. The
caterpillar is black, with black spines; there are two whitish
lines on the back, and red spots on the sides.

Argynnis lathonia (the Queen of Spain Fritillary). On
the under side the hind-wings are tawny with large silvery
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spots; the fore-wings have several similar spots at the tip.
The caterpillar is provided with red spines.

Argynnis paphia (the Silver-washed Fritillary) is very
distinet from the other species mentioned, and is the largest
of the genus found in England. Hind-wings green on the
under side, with silvery bars. The male is brighter than the
female and has the black veins of the fore-wings thickened.
The caterpillar is dark brown with a yellow stripe on the
back, and long yellow spines. It feeds on the raspberry,

dog-violet, nettle, ete.
Limenitis. These are moderate-sized butterflies, black

and white on the upper side, brown and white beneath.

Limenitis sibylla (the White Admiral), the only British
species of this genus, much resembles the Purple Emperor
in general appearance, but is more slender and has a much
weaker flight. It is black, with a band of large white oval
spots across the wings. The caterpillar is green, with white
stripes and red spines, and feeds on honey-suckle.

The Apature arve large butterflies, black or reddish brown,
with a rich blue or purple lustre in the males. The only
species which 1s found in England 1s—

Apatura iris (the Purple Emperor), Plate VI., Fig. 6,
a,b,¢. Dark brown, with a rich purple lustre in the male;
fore-wings with groups of white spots, hind-wings with a
white band across them and an orange ring centred with
black near the anal angle. The caterpillar is green and
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rough, with whitish markings, and so closely resembles its
food-plant that it is difficult to distinguish it. It appears
early in June, and lives on sallow, aspen, and poplar. This
insect is found chiefly in the south-eastern counties, its most
northerly recorded locality being Bardon Hill in Leicester-
shire.

FAMILY 4. —SATYRIDAE (MEADOW BROWNS).

Brown, grey, or black butterflies with several small eyes
or rings on the wings. They are generally of moderate
size. The first pair of legs is aborted. The caterpillars
are stout and naked, with two spines at the extremity.
They live on grasses, and generally conceal themselves,
which makes them difficult to find. They hibernate, and
reappear 1n spring. The chrysalides are found hanging
to blades of grass, in hollows, on the ground, or under
stones.

Hipparchia semele (the Grayling) is local on heaths,
especially in chalky distriects. It is brown, with a tawny
band beyond the middle, which is hardly marked on the fore-
wings in the male. The fore-wings have two round white-
centred spots; the hind-wings one, near the anal angle. The
caterpillar, which is brownish with greyish green stripes,
lives on grasses. |

Lirebia cassiope (the Mountain Ringlet). Dark brown,
fore-wings with a reddish fulvous band, hind-wings with
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reddish spots marked with black dots. The caterpillar is
pale green, with numerous darker green longitudinal lines,
and a white stripe on the sides. Tt is found in Scotland,
some parts of Ireland, and the English Lake District.

Lrebia ethiops (the Scotch Argus) oceurs in Scotland and
the North of England. Brown, erossed by a reddish fulvous
band, with three small rings centred with white near the
hind-margins of the wings. The caterpillar is green, with a
brownish stripe on the back, and two white stripes on the
side. It feeds on Meadow-grass.

Melanargia galathea (the Marbled White), Plate VI.,
Fig. 7. Brownish black, with numerous large patches of
creamy white, and on the under side of the hind-wings black-
ringed eyes. The caterpillar is green, with reddish stripes,
and has posteriorly two short protuberances terminating in
red spines. It lives on Timothy-grass.

Satyrus megera (the Wall Brown). Fulvous, with dark
markings, fore-wings with a white eye ringed with black
near the tip, hind-wings with three smaller eyes near the
hind-margin. The larva is green, with pale lines. It 1s
common everywhere, and is found throughout the summer.

Satyrus @geria (the Wood Argus) is brown, with yellow-
ish spots. Fore-wings with one small black ring near the
tip, hind-wings with three rings on the yellow spots. The
larva is green, with a broad whitish stripe on the sides, and
lives on grasses.
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Epinephele hyperanthus (the Ringlet). Dark brown, fore-
wings with two greyish rings centred with black, on both
sides. Hind-wings with several yellow rings centred with
black, generally with a white dot in the middle. The
caterpillar is greenish grey, with a dark line on the back
and paler lines on the sides.

Lpinephele janira (the Meadow Brown). Brown above,
with an eye near the tip of the fore-wings, which have a
fulvous band in the female only. The ecaterpillar is pale
green, with a darker line on the back, and a whitish stripe
on the sides. It lives on smooth-stalked meadow-grass, and
other grasses.

Lpinephele tithonus (the Large Heath) is fulvous, with
broad dark brown margins, and has the hind-wings also
dark brown at the base. At the tip of the fore-wings,
across which in the male extends a clouded brown mark, is a
large black spot, marked with two white dots. The Cater-
pillar is greenish, with a dark reddish line on the back, and
two whitish lines on each side.

Cenonympha pamphilus (the Small Heath) is pale fulvous,
with a black dot at the tip of the fore-wings. The hind-
wings are greenish grey beneath, with an irregular whitish
band across the middle. Tt is found throughout the year,
there being a succession of broods.

Coenonympha typhon (the Marsh Ringlet). Tawny, with
more or less distinet yellow rings centred with black. Fore-
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wings with one such ring at-the tip; hind-wings with three
or four near the hind-margins. The green caterpillar feeds

on cotton-grass. It is found in Scotland, Ireland, and the
North of England.

FAMILY 5.—ERYCINID.AE.

The Duke of Burgundy Fritillary is the only European
butterfly of a large family, almost all the species of which
inhabit tropical America.

Nemeobius Lucina (the Duke of Burgundy Fritillary).
Dark brown, with three rows of tawny spots on the fore-
wings, hind-wings with two such rows. There are black
dots on the marginal row of spots. The larva feeds on
primrose and sorrel, and is olive brown, with a dark line on
the back, and a paler line on the sides. The insect is com-
mon in woods in the South of England.

FAMILY 6.—LYCZENIDAE (BLUES, COPPERS, AND
HAIR-STREAKS).

These are small butterflies, metallie blue-brown or coppery,
with very few markings on the upper side, except in the
coppers, the under side being, however, profusely marked
with numerous eye-like spots. They are very abundant in
open flowery places in bright sunshine. The caterpillars are
hairy, and woodlouse-shaped.

Polyommatus arion (the Large Blue) has become very rare
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and local in England. It is blue, with black hind-margins,
and a spot below the middle of the costa, and a row of black
spots beyond, which are sometimes almost obsolete m the
male. In the female there is also a row of spots near the
middle of the hind-wings. The caterpillar feeds on the
blossoms of the wild thyme.

Polyommatus semiargus (the Mazarine Blue) is another
species which has become almost extinet in England of late
years. The male is dark purplish blue, with a dark brown
margin ; the female is brown. The caterpillar is covered
with yellowish green hair, and has dark stripes on the back
and sides.

Polyommatus minimus (the Bedford Blue) is almost con-
fined to chalky distriets. It is dull brown, slightly shot
with blue in the male. The caterpillar is dull green, with
an orange stripe on the back, and similar oblique stripes on
the sides.

Polyommatus argiolus (the Azure Blue) lives in open
woods, and is most common in the South of England. Both
sexes are blue, but the hind-margins of the fore-wings and
the front edges of the hind-wings are black in the female.
The larva is dull green, with a dark green line on the back,
and lives on the flowers of holly and ivy. It is double-
brooded, the butterfly appearing in April and August.

Polyommatus corydon (the Chalk-hill Blue), The male is
pale greenish blue with black hind-margins. The female is
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light brown, with a row of orange spots on the hind-margins
of the hind-wings. The caterpillar, which is green with
yellow stripes on the sides and back, feeds on various
vetches. It occurs in chalky districts in the South of
England. .

Polyommatus bellargus (the Clifden Blue) is found in
chalky districts in the South of England, but is somewhat
local. The male is bright sky blue; the female is brown,
with orange spots along the hind-margins of the wings. The
caterpillar 1s green, with a darker stripe on the back, and a
yellow line on the sides.

Polyommatus icarus (the Common Blue), Plate VI., Fig.
8, is abundant everywhere in open meadows. The male 1s
lilac blue, with a narrow black line on the margins. The
female varies from lilac blue to brown, with several dark spots
on the wings, and a row of orange spots on the hind-margins.
The larva is green, with a dark line along the back, and a
row of whitish spots and a yellow stripe on the sides. It
lives on clover, bird’s-foot trefoil, ete.

Polyommatus astrarche (the Brown Argus) is brown, with
a marginal row of orange spots on all the wings. It is local
in the South of England, and is replaced in Scotland and the
North by P. artaveraes (the Scotch Argus), which has a
white spot near the centre of the fore-wings, and wants the
orange spots in the male. The larva is green, with a dark
line along the back, and a pinkish lateral line.
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Polyommatus egon (the Silver-studded Blue). Male blue ;
female brown, blue at the base, and with orange spots on the
hind margins of the wings. Both sexes have on the under
side a row of large orange spots on the hind margins of the
hind-wings, and a row of greenish silver spots within them.
The larvee are brown, with a reddish line on the back, and a
white streak on the sides.

Lycena phleas (the Small Copper), Plate VI, Fig. 9, 1s
the only surviving British species of Lycwna ; the Large and
the Scarce Copper, which were once found in the fens, being
now extinct. The Small Copper is common in flowery
meadows on sunny days, and it has a succession of broods,
being found from May or June till September. The fore-
wings are metallic reddish golden, with black spots and black
hind margins; the hind-wings are brownish black, with a
reddish marginal band. The caterpillar, which lives on
sorrel, 1s green, with red lines on the back and sides.

The hair-streaks (Zephyrus and ZThecla) are generally
uniform brown, with frequently a short tail at the anal
angle. The caterpillars are shaped like a woodlouse.

Zeplyrus betule (the Brown Hair-streak). Dark brown,
uniform in the male, with a broad transverse orange band on
the fore-wings in the female. Hind-wings with the tail and
anal angle orange. The ochreous under side is marked with
a dark band bounded with white lines. The larva is green,
striped with yellow. It feeds on birch, sloe, plum, ete,
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Zephyrus quercus (the Purple Hair-streak). Brownish
black, in the male shot with purplish blue; in the female
with a bright purple blotch on the fore-wings; under side
silvery grey with a white streak. Tt is common in oak-
woods from June to August. The larva feeds on oak, and is
reddish brown, with yellow spots on the back, and a yellowish
stripe on the sides. |

Thecla rubi (the Green Hair-streak) is uniform brown
above and green beneath, and is not tailed. The caterpillar
15 green, with a yellow line on the back and sides.

Thecla pruni (the Black Hair-streak) is extremely local,
but occurs in large numbers wherever it 1s found. Brownish
black, hind-wings with an orange band of spots along the
hind margins. Hind-wings with a tail at the anal angle.
The caterpillar is green, with a whitish line on the back, and
oblique lines of the same colour on the sides. It feeds on
sloe, birch, ete.

Theela w-album (the White Letter Hair-streak). Dark
brown, with short tails, and an orange spot at the anal angle.
Under side erossed by a white line, which forms a mark like
a W near the anal angle. The larva is green, and has two
white humps on the back. This insect is local in woods.

FAMILY 7.—HESPERIIDAE (SKIPPERS).

These are small butterflies with a rather large head, a
thick body, and short antennw. They form the transition
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to the moths, to which they have almost as much re-
semblance as to butterflies. There are a large number of
species, and they are mostly tawny or greyish brown with
quadrangular white spots. They are called skippers on
account of their curious jerking flight. The caterpillars are
covered with fine thin hairs, and undergo their transforma-
tions in a slight cocoon.

Hesperia malve (the Grizzled Skipper). Common in
Britain, but unknown in Ireland. Is greyish brown chequered
with whitish spots. The caterpillar is brownish yellow, with
reddish streaks bordered with yellow. It feeds on wild
strawberry and raspberry.

Nisoniades tages (the Dingy Skipper). Dull brown, with
marginal rows of pale dots. There are two indistinet dark
bands on the fore-wings, and one on the hind-wings. Larva
pale green, with yellow lines on the back and sides. It feeds
on bird’s-foot trefoil. The butterfly frequents dry places,
such as roads along woods, slopes of hills, ete.

Cyclopides palemon (the Chequered Skipper) is extremely
local. Blackish brown, chequered with tawny spots, which
are square on the fore-wings, but roundish on the hind-
wings. The larva is greyish black, with a broad yellow
stripe on the sides.

Pamplila comma (the Pearl Skipper). Fulvous, with
brown margins and a broad oblique stripe across the fore-
wings, which contains a narrow silvery line in the male.

I
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The female is darker, and is marked with square tawny
spots. The under side of the hind-wings is marked with
large white spots. The caterpillar 1s blackish grey, and feeds
on papilionaceous plants.

Pamphila sylvanus (the Large Skipper) is very like the
last species, but the black stripe has no silvery line through
it, and the margins are not so dark. The under side has no
white spots. This species and the next are pretty generally
- distributed.

Pamplila thaumas (the Small Skipper). Uniform fulvous,
with narrow brown margins. The caterpillaris green, with a
double white line on the back, and a yellow line on the sides.
It lives on grasses.
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LEPIDOPTERA HETEROCERA (MOTHS).

The moths differ from the butterflies in not having a
club at the end of the antennae, which are of different forms,
and often more or less feathered, especially in the male.
Most moths fly in the evening or at night, and, with the
exception of a few slender-bodied species, never rest with
their wings vertically raised like butterflies,

SPHINGES (HAWEK-MOTHS, Erc.).

This group contains the largest of our British moths, as
well as many smaller species. The body is generally large
and stout, the antennw short, the fore-wings broad and
narrow, and the hind-wings remarkably small. Many
species have a very long proboseis, which is rolled up spirally
when not in use, but which can be extended and plunged
into a flower to suck the honey, whilst they hover above it
without alighting. They usually fly at dusk, though some
may occasionally be met with by day. The ecaterpillars,
which are not hairy, are provided with eight pairs of legs,
and there is generally a curved horn on the back near the
extremity.

They are divided into the following families :—

Sphingidse,
seside,
Zygenidee,
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FAMILY 1.—SPHINGID/AE (HAWE-MOTHS).

Large and powerful moths, which fly at dusk. The
body is stout, and the wings long and narrow. The pro-
boseis is.Jong. The pupz are found buried underground.

Acherontia afropos (the Death’s Head Hawk-moth), Plate
VIL, Fig. 1, a, b, ¢. This has a wing-expanse of 4 or
o inches, and is the largest DBritish insect. It takes its
name from the ochreous markings on the upper side of the
thorax, which bear some resemblance to a skull. The ab-
domen is very large, and is orange coloured, with a number
of narrow black rings at the joints, and a broad bluish-black
stripe along the upper side. The fore-wings are dark brown
with pale yellow and rusty markings. The hind-wings are
ochreous, with two black bands on the hind margins. The
live insect squeaks somewhat like a mouse when molested.
The perfect insect emerges from the chrysalis in August or
September. The caterpillar, which is very large and fleshy, 1s
green with yellow and bluish oblique stripes on the sides,
and has a yellow horn on the back of the last segment. It
feeds on potato, thern-apple, wild jasmine, and in some
neighbourhoods on buckthorn. The caterpillar buries itself
in the earth when about to change into the chrysalis, which
is chestnut-brown.

Sphina pinastri (the Pine Hawk-moth) 1s ashy grey, with
short longitudinal black dashes on the fore-wings. The
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hind-wings are dark grey, lighter at the base. The larva is
green, with a reddish brown stripe on the back, and two white
stripes on the sides. It feeds on pine and fir. This species
is very rare in Britain, but has occasionally been taken
resting on the trunks of trees in the daytime.

Sphina eonvolvuli (the Convolvulus Hawk-moth) is but
little smaller than the Death’s Head. It is dark grey,
mottled with lighter and darker markings on the fore-wings ;
the hind-wings are crossed by pale irregular broken bands.
The abdomen is flesh coloured, with dark grey rings on the
incisions of the segments, and a broad dark streak along
the back. The caterpillar, which is yellowish brown, with
oblique ochreous stripes on the sides, feeds on small bind-
weed, ete.

Splinz ligustri (the Privet Hawk-moth). Fore-wings
brown, paler towards the costa, and with one black and
several white lines near the hind margins. Hind-wings pale
pink, with two black bands. Abdomen rose coloured, with
dark rings, and a dark line down the back. The caterpillar
1s green, with oblique white and lilac stripes, and 1s common
on privet and lilac in autumn, but frequently escapes ob-
servation, being concealed by its colour. The moths appear
in May or June.

Deilephila  euphorbie (the Spurge Hawk-moth), Plate
VIL, Fig. 2, a, . Fore-wings rosy grey, with a dark
olive-green triangular band near the hind margin and a
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spot of the same colour at the base, and one or two spots on
the costa. Hind-wings reddish, with a black band near the
hind margin and at the base. Body olive green. The
caterpillar is black dotted with yellow, and has a red stripe
on the back and a line of alternating large red and yellow
spots on the sides. It is found in autumn on spurge. This
insect is very rare in England, being only found in a few
localities on the South Coast.

Cheerocampa elpenor (the Elephant Hawk-moth), Plate
VIIL., Fig. 3. Fore-wings olive green, with two oblique
rose-coloured transverse bands, and a similar band along
the costa. Hind-wings rose coloured, black at the base.
Abdomen olive green, with rosy lines. The caterpillar is
brown or green, with pale streaks at the sides mear the
head, and black eye-spots, and there is a horn on the back
of the last segment. It feeds on vine and willow-herb.

Cherocampa porcellus (the Small Elephant Hawk-moth)
resembles C. elpenor, but is smaller. It is dull yellow with
broad rosy spots on the costa of the fore-wings, and on
the hind margins of all the wings. The caterpillar is like
that of C. elpenor, but without the horn. It feeds on bed-
straw.

Smerinthus tilie (the Lime Hawk-moth). Fore-wings
yellowish, marked with green or reddish brown on the costa
and at the base, with a band of the same colour on the hind
margins; hind-wings brownish yellow. The caterpillar, which
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is green with oblique yellow aund red stripes on the sides,
lives on elm, lime, birch, ete.

Swmerinthus populi (the Poplar Hawk-moth). Brownish
yellow or grey, with dark bands on the fore.wings, and a
rasty-red blotch at the base of the hind-wings. The cater-
pillar, which feeds on poplar, willow, and aspen, is yellowish
ereen with oblique pale lines.

Smerinthus ocellatus (the Eyed Hawk-moth), Plate VIL.,
Fig. 4. TFore-wings brown ; hind-wings rose coloured, with a
large blue spot near the amal angle, encircled by a black
ring. The caterpillar, which is bluish green with white
oblique streaks on the sides, lives on willow, poplar, and
apple.

Macroglossa stellatarum (the Humming-bird Hawk-moth),
Plate VIIL., Fig. 5, is common in gardens and on the edges
of woods, but 1s difficult to catch on account of its peculiar
habit of hovering over flowers without settling, and darting
away at the least alarm. The fore-wings are dark brown,
with two black transverse lines; the hind-wings are rusty
yellow, and the end of the abdomen is spotted with black
and white at the sides. The caterpillar is green, with white
stripes on the sides, and lives on bed-straw.

Hemaris bombyliformis (the Broad-bordered Bee Hawk-
moth). Wings transparent, with the hind margins broadly
bordered with reddish brown. Body olive, with a broad
reddish brown belt.
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Hemaris fuciformis (the Narrow-bordered Bee Hawk-
moth) is very like H. bombyliformis but is smaller, and has
narrower borders which are duller in colour. The band of
the abdomen is tawny, not reddish. Both these species
bear a superficial resemblance to bees, on account of their
transparent wings.

FAMILY 2.—SESIIDAE (CLEAR-WINGS).

These are rather small moths, with transparent wings
almost devoid of scales, and resemble wasps and gnats.
They fly by day, especially in the hot sunshine. The cater-
pillars live in the interior of the stems, branches, or roots
of trees and shrubs, and there pass through their trans-
formations.

Trochilium apiforme (the Hornet Clear-wing), Plate VIL,
Fig. 6. This is the best known and largest of the family,
and its transparent wings and yellow and black ringed
abdomen bear a striking resemblance to the hornet’s. The
caterpillar is whitish yellow, with a blackish head and a
dark line on the back. It lives in the stems of poplars, and
is sometimes very destructive.

Sesia tipuliformis (the Currant Clear-wing), a smaller
species, which might easily be mistaken for a gnat, is very
common in gardens among currant bushes, to which its larva
is very injurious. It feeds on the pith of the shoots m
winter and early spring. The body, including the tuft at
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the end of the abdomen, is bluish black, but there are some
yellow belts on the abdomen.

FAMILY 3.—ZYGAENIDAE (BURNETS).

These have generally metallic steel-blue fore-wings, with
a few red spots or streaks, and red hind-wings edged with
black. Others have green fore-wings, and whitish hind-
wings. They fly in fields and meadows during the daytime.
The caterpillars are woodlouse-shaped, with rows of black
spots, and are covered with fine hairs. The chrysalis is
enclosed in a thick paper-like cocoon.

Ino statices (the Green Forester), Plate VIIL., Fig. 7.
Fore-wings and body uniform shining metallic green, hind-
wings uniform grey. This species, which is sometimes
common in meadows, 1s replaced in onme or two chalky
localities by the much more local species, I. globularie
and [I. geryon, which differ from it in the shape of the
antennz.

Zygena minos (the Streaked Burnet). Fore-wings dark
bluish grey, with three red streaks, hind-wings uniform red.
The caterpillar lives on clover, trefoil, ete. This insect is
restricted to the western coasts of Great Britain and Treland.

Zygena filipendule (the Six-spot Burnet), Plate VIL,
Fig. 8, is common in meadows, on flowery slopes, ete.  Fore-
wings dark metallic bluish green, with six red spots on each
of the fore-wings ; hind-wings red with black margins. The
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caterpillar, which lives on clover and other low plants, is
golden yellow, with two rows of black spots.

There are three five-spot burnets which. are local, and
which may be distinguished by the character of the spots :—

Zygena lonicere, the largest, has the five spots distinct.

Zygeena trifolii often has them more or less confluent.

Zygeena melilofi, which is only found in the New Forest,
may be distinguished by its smaller size, and in having one
of the middle spots much smaller than the other.

Syntomis phegea (the Black Burnet), Plate VII., Fig. 9,
1s a Continental species, which has been taken once or twice
in the South of England. It is bluish black, with several
transparent white spots on the wings, and two yellow belts
on the abdomen.

BOMBYCES.

These are true night moths, which do not fly till after
dark, but spend the day in retired hiding-places, with their
fore-wings drooping over the hind-wings. The caterpillars
spin a cocoon before undergoing their transformation, and
the moth, when it emerges, softens it at one point with a
fluid which it secretes, and it often squeezes through an
almost incredibly small opening. The Bombyces, like the
Sphinges, have a stout hairy body. The males generally
have pectinated antenne. The caterpillars have eight pairs
of legs, and are often covered with long hairs. Many of
them are destructive to trees.
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FAMILY 1.—LITHOSITD.E.

(Bonistis quadra (the Large Footman). Fore-wings
greyish yellow in the male, with a blue mark at the base;
in the female ochre yellow, with two steel blue spots. The
hind-wings are pale yellowish. The caterpillar is grey, with
yellow stripes and red spots, and feeds on lichens.

Lithosia lurideola (the Common Footman) has the fore-
wings leaden grey, with a yellow streak on the costa; and
the hind-wings yellow.

Guophria rubricollis (the Black Footman) is dull black,
with an orange red collar on the thorax and the tip of the
abdomen yellow.

FAMILY 2.—ARCTIIDE (TIGER-MOTHS, Etc.).

These are large or middle-sized moths, most of which
have bright colours and markings. The caterpillars are
covered with long hairs, and are popularly known as “ woolly
bears.” They feed on low plants, such as plantain, dande-
lion, ete.

Deiopeia pulchella (the Crimson-speckled Footman), Plate
VIII, Fig. 1. This pretty moth is very scarce in England.
The fore-wings are yellowish, variegated with red and black
spots, and the hind-wings are white, with an irregular black
band on the hinder margin.

Fuchelia jacobaze (the Cinnabar-moth), Plate VIII., Fig.
2, 18 common by day in weedy places. Fore-wings black,



128 BEETLES, BUTTERFLIES, MOTHS,

with a blood red stripe on the costa, and two similar spots on
the hind margin; hind-wings red. The caterpillar, which
feeds on ragwort, is black with orange rings.

Callimorpha dominula (the Scarlet Tiger-moth). Fore-
wings greenish black with large orange and yellowish spots ;
hind-wings red with black spots. The caterpillar is black,
with three rows of alternate yellow and white spots, and
with blue warts.

Nemeoplila plantaginis (the Wood Tiger-moth). Fore-
wings black with whitish stripes. Hind-wings yellow in the
male, red in the female, and spotted with black. The cater-
pillar is black, with the middle segments red.

Aretia caja (the Common Tiger-moth), Plate VIII., Fig.
3, a. Fore-wings chocolate brown, varied with white bands;
hind-wings and abdomen red, with blue-black spots. The
caterpillar (Fig. 3, 4) is covered with long hair, which is rust
coloured in front and on the sides, and black elsewhere. It
is common in the autumn on various plants.

Arctia villica (the Cream-spot Tiger-moth) has the fore-
wings black with large white spots, and the hind-wings
yellow with black spots. It is rather local, but common
where it 1s found.

Spilosoma lubricipeda (the Buff Ermine) is pale ochreous ;
the fore-wings varied with small black dots. It is very
common everywhere, even in London gardens.

Spilosoma menthastri (the White Ermine) is white, with
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black spots, which are most numerous on the fore-wings ;
the abdomen is yellow. This species is equally common
with the last.

FAMILY 3.—LIPARIDJE.

Orgyia antigua (the Vapourer Moth), Plate VIIL., Fig. 4, «,
has brown fore-wings, with dark lines, and a white spot at
the hinder angle; the hind-wings being brownish yellow.
The female (Fig. 4, 4) is thick-bodied and wingless. The
caterpillar has four tufts of yellow hair on the sides, and a
black tuft near the head and at the tail. It feeds on various
trees, including the laurel.

Lewcoma salicis (the White Satin Moth) is uniform
shining white, with black legs and antennz. The caterpillar
1s black, with red warts and large pale yellow spots on the
back. It feeds on poplar and willow.

Ocneria monacha (the Black Arches). Fore-wings white,
with black irregular transverse lines; hind-wings dark
grey, with white bands on the margins; abdomen reddish,
with a short ovipositor. The caterpillar is dark grey, with
blue and red warts, and a blue and white spot on the second
segment. It feeds on fruit and forest trees.

Porthesia chrysorriea (the Brown-tail Moth) is uniform
snow-white, with a brown tuft at the end of the abdomen.
The caterpillars are dark grey, with two red lines on the
back, and some white streaks below them. They hibernate

J
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gregariously in webs among the leaves of trees, and such
nests should be destroyed before spring.

Porthesia auriflua (the Gold-tail Moth) is like the last
species, but the abdominal tuft is yellow.

FAMILY 4—COSSID.ZE.

Cossus ligniperda (the Goat Moth) is a large greyish
brown moth, varied with pale grey. The caterpillar, which
is large and naked, is of a dirty flesh colour, with a broad
dark band on the back, interrupted at the ineisions. It lives
in the stems of poplars, willows, and fruit trees, to which it
is sometimes very injurious. If reared, it must be kept
in a metal cage, as it would eat its way through a wooden
one and escape.

FAMILY 5—HEPIALIDZE.

Hepialus fumuli (the Ghost Moth). The wings of the
male are uniform white above; the fore-wings are dull
yellow in the female, with two broken reddish bands near
the hind margins; the hind-wings being reddish. The
abdomen is yellow in both sexes. The larva feeds on the
roots of grass, hops, ete.

FAMILY 6.—PSYCHIDZE.

The males are small moths, with uniform blackish wings,
often thinly scaled. The females have neither wings nor
lees. The caterpillars drag about with them a small case
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formed of grass stems, etc., and in this they undergo their
transformations.
FAMILY 7.—SATURNIID./E.

These are large moths, most of which have a large eye-
spot upon each of the wings. They have a thick body
covered with long hair, and the antennse are pectinated in
the male. The caterpillars are naked, but have tufted
excrescences on each segment. The chrysalis is enclosed in
a pear-shaped cocoon.

FEndromis versicolora (the Kentish Glory). Fore-wings
brown, with whitish and black streaks; hind-wings rusty
yellow in the male, whitish in the female, with a dark line
crossing it near the hind margin, and a few spots. There
are no eye-spots. The caterpillar, which is green, with
oblique white stripes on the sides, feeds on birch.

Saturnia carpini (the Emperor Moth), Plate VIIT., Fig. 5, a.
Male with reddish brown fore-wings and yellow hind-wings,
female with all the wings soft grey. There are zigzag dark
lines and a black eye-spot in a black and white ring on all
the wings. The caterpillar (Fig. 5, §) is green, with seven
orange tubercles studded with stiff hairs on each segment. Tt
feeds on heath, sloe, ete.  Our figure represents the male insect. -

FAMILY 8.—LASIOCAMPID.E.

These moths, when at rest, close the fure-n—*iugs over the
hind-wings in such a manner that the borders of the latter
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project beyond the former. The caterpillars are covered with
short, soft, fur-like hair.

Gastropacha quercifolia (the Lappet Moth), Plate VIIIL,,
Fig. 6, «. Wings dark coppery brown, the margins being
indented.something like an oak-leaf. The hind margins are
slate-coloured, with several irregular dark lines. The large
brown caterpillar (Fig. 6, 4) has blue transverse spots on the
third and fourth segments, and has hairy tubercles on the
sides and on the last segment but one. Tt lives on fruit trees.

Lasiocampa pini (the Pine-tree Lappet Moth), Plate
VIIL., Fig. 7, is not a British species, though common in
the pine forests of the Continent. Tore-wings grey, with a
rusty brown band near the base and middle. They are also
marked with a white spot before the middle, and several
transverse wavy black lines. Hind-wings and abdomen
ochre yellow. The caterpillar is greyish brown, with a blue
spot on the third and fourth segments, red spots on each
segment, whitish lines along the sides, and a short tuft on
the last segment but one. The chrysalis is brownish black
with red incisions, and rests in a loose cocoon. The female
lays its eggs on firs and pines, and the caterpillars hibernate,
but in spring they often strip trees of their leaves.

Lasiocampa  potatoria (the Drinker Moth). Female
yellow, male tinged with brown. Fore-wings with a
brown line running from the tip to the inner margin, and
another shorter line near the base; between these are two
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silvery white spots. The caterpillar is dark brown, with
yellow spots at the sides, and a black tuft of hair on the
third segment, and on the last but one. It feeds on grass
and 1s easily reared.

Lasiocampa quercus (the Oak-Eggar). The male 1is
bright reddish brown with a broad yellow transverse band ;
the female is larger, and ochre yellow. The wings are
thickly covered with fur-like scales, and there 1s a white spot
in front of the middle of the fore-wings. The caterpillar,
which is also densely covered with hair, is ochreous, with
white stripes on the sides, and black incisions dotted with
white. It feeds on trees and low plants. The insect is
called the Oak-Eggar in allusion to its hard egg-shaped
€OCOONS,

Lasiocampa rubi (the Fox Moth) is something like the
Oak-Eggar, but is dull brownish grey. The caterpillars,
when young, are black with orange belts, but afterwards
become brown with bluish blaek incisions.

Clisiocampa neustria (the Lackey Moth), Plate VIII,,
Fig. 8, is smaller than the last species, but is often very
destructive. The fore-wings are ochre yellow, with two
brown transverse stripes, between which the ground colour
15 generally somewhat darker; the hind-wings are lighter
yellow. The slender larva is bluish grey, with a blue head,
and white, blue, and red longitudinal streaks on the body.
The female insect lays its eggs, cemented closely together,
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n a ring round a slender twig. The caterpillars emerge in
April from the hibernated eggs, and live gregariously till
June in a light web (caterpillar’s nest), between the branches
of willow and other trees. The larva assumes the chrysalis
state in June, and the moths emerge a short time afterwards.
The eggs should be searched for and destroyed in winter,
and the caterpillars’ nests m spring.

Eriogaster lanestris (the Small Eggar). The fore-wings
are rusty brown, with an oblique white stripe before the hind
margins, and a white spot at the base and another near the
middle ; the hind-wings are paler. The female has a thick
woolly tuft at the end of the abdomen, which it uses to
cover its eggs after they have been laid in a cluster. The
caterpillar 1s dark blue, with two rows of orange warts and
white spots between them. It feeds on fruit trees, etc.

FAMILY 9.—NOTODOXNTID.ZE.

Phalera tucephala (the Buff-tip), Plate VIII., Fig. 9.
Fore-wings mottled silvery grey, with a large pale yellow
bloteh at the tip; hind-wings yellowish white. The cater-
-pillar is brownish with yellow stripes, and a tuft of hair
on the fifth and terminal segments. It feeds on lime, oak,
and birch.

Cerura vinulag (the Puss Moth) is a large and common
moth. The fore-wings are greyish white, with numerous
dark grey zigzag transverse lines. The caterpillar, from
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which the insect derives its name, is of very remarkable
shape, and is terminated by two long tails, which it carries
erect. When young it is blackish, but afterwards becomes
green ; the retractile head has a red border, and there is a
broad black band bordered with white on the back, which
tapers in front and behind ; it has only seven pairs of legs,
and the fourth segment is raised into a hump. It lives, in
summer and autumn, on poplars and willows, and forms a
very hard case for the chrysalis.

Notodonta ziczac (the Pebble Prominent) has the fore-
wings brownish, with paler transverse stripes, and a greyish
white patch in the middle of the costa; there is a strong
toothed projection on the inner margin. The hind-wings
are whitish. The caterpillar is violet, orange towards the
extremity, with two large humps on the sixth and seventh
segments, and when at rest it raises its head and tail. Tt
lives on poplar, willow, and oak in early summer, and is
found again 1n autumn.

NOCTU.A.

These, as their name denotes, are true night-flying
moths, of which only a few are brightly coloured. They
are mostly dull grey or brown on the fore-wings, with
light grey or brown hind-wings. The larve have eight
pairs of legs, are generally naked, and usually change to
pupz in the ground. The Noctuz are a large group, and
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our space will only allow us to mention a few of the com
moner species.

Diloba ceruleocephala (the Figure-of-8 Moth) has the
fore-wings grey with two paler marks like an 8 ; the hind-
wings are light grey, with a blackish spot at the anal angle.
The caterpillar, which is dirty white with yellow stripes and
a bluish head, lives on fruit trees.

Acronyeta leporina (the Miller) is white with a few black
streaks on the fore-wings, one of which is on the costa.

Aeronyeta psi (the Common Dagger Moth) has the fore-
wings ashy grey, mottled with darker, and a dagger-like
mark near the border. The hind-wings are lighter.

Acronycta aceris (the Sycamore Moth). Fore-wings pale
ogrey mottled with darker, and with some black transverse
lines; hind-wings almost white. The caterpillar lives on
various trees; it is yellow with long whitish hairs, and has
white spots on the back bordered with black.

Panolis piniperda (the Pine Beauty), Plate IX,, Fig. 1,
is a moderate-sized moth with reddish brown fore-wings,
varied with yellowish grey, and with a white kidney-shaped
spot near the costa centred with green; the hind-wings are
blackish brown. The caterpillar is green, with three white
lines on the back and an orange stripe on the sides. It lives
in May and August on firs and pines, and forms its chrysalis
among moss. The moth appears in April.

Chareas graminis (the Antler Moth) has brownish fore-
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LEPIDOPTERA HETEROCERA.
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Fig. NOCTUE.
1. Panolis piniperda (the Pine Beauty), p. 136
2, Scoliopteryx libatrix (the Herald Moth), p. 139.
3 a, b. Triphmna pronuba (the Yellow Underwing), and larva (&), p. 139.

4. Dichonia aprilina (the Marvel du Jour), p. 140.

5. Mamestra persicari (the Dot), p. 140.
6 a, b, Calocampa exoleta (the Sword-grass Moth), and larva (2), p- 141.

7. Catocala nupta (the Red Underwing), p. 141

GEOMETRIDE.

3. Venilia macularia (the Speckled Yellow), p. 142.

9, Urapteryx sambucaria (the Swallow-tailed Moth), p. 142.

10 @, b. Abraxas grossulariata (the Magpie Moth), and larva (5), p. 143.
11, Fidonia piniaria (the Bordered White), p. 144,

12. Biston zonaria (the Belted Beauty), p. 144

13 a, b. Amphidasis betularia (the Pepper-and-Salt Moth), and larva (3),

p. 144,
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wings with three confluent pale spots and blackish hind-
wings. The caterpillar is brown with pale lines on the back.
It feeds, from autumn to June, on the roots of grass, and is
often very destructive,

Scoliopteryx libatriz (the Herald Moth), Plate IX., Fig. 2,
has the fore-wings, which are deeply dentated, of a reddish
orey colour, dusted with scarlet at the base and in the
middle, and erossed by two whitish transverse lines. The
thorax is reddish, but the hind-wings and abdomen are
greyish brown.

Amphipyra pyramidea (the Copper Underwing) has yellow-
ish brown fore-wings, varied with dark brown, and crossed
by two light transverse stripes edged with black ; the hind-
wings are cinnamon.

Triphena pronuba (the Yellow Underwing), Plate IX.,
Fig. 3, @, is common everywhere. The fore-wings are
brown mottled with paler, and the hind-wings are yellow
with a black band on the hind margins. The caterpillar
(Fig. 3, &) is dirty grey with black stripes on the segments,
and lives on low plants. It feeds only by night, and conceals
itself during the day.

Tripheena fimbria (the Broad-bordered Yellow Under-
wing) is very similar to the last species, but the fore-wings
are greenish grey, the hind-wings of a deeper yellow, and the
black band is much broader.

Agrotis segefum (the Common Dart) is very destructive to
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corn and grass, on the roots of which it feeds. The moth
has brownish grey fore-wings mottled with darker, and white
hind-wings. :

Dichonia aprilina (the Marvel du Jour), Plate IX.,
Fig. 4, is readily distinguished by its pale green fore-wings
with black and white markings. The hind wings are dark
orey.

Mamestra brassice (the Cabbage Moth). Fore-wings
greyish brown with black zigzag lines and a white spot near
the costa, also a submarginal white line which forms a W
near its lower end; hind-wings lighter brown. The cater-
pillar, which is greenish with yellow stripes, feeds on cab-
bages and other low plants in autumn. It eats into the
heart of the cabbage and is often very destructive.

Mamestra persicarie (the Dot), Plate IX., Fig. 9, 1s very
similar, but much darker, the fore-wings being almost
violet-black, and the white spot near the costa is centred
with rusty brown. The caterpillar lives in autumn on low
plants.

Habryatis meticulosa (the Angle-shades Moth). Fore-
wings olive-brown with reddish bands, and a yellowish band
on the hind margin ; hind-wings yellowish white. Itappears
in May or June, and again late in the summer.

Mormo maura (the Old Lady) is a large dark moth of a
rich brown colour, with three broad black bands on the fore-
wings, and one along the hind margin on the hind-wings.
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Calocampa exoleta (the Sword-grass Moth), Plate IX,,
Fig. 6, «. Fore-wings violet-grey, darker towards the costa,
with two rather long kidney-shaped spots. The caterpillar
(Fig. 6, 6) is large, and bright green, with a yellow and red
stripe on each side and white spots edged with black, and
connected by a black blotch on the back. It lives on low
plants.

Plusia chrysitis (the Burnished Brass Moth) has the
fore-wings brown, with two broad transverse greenish brassy
bands connected towards the middle. The caterpillar is
green with a white stripe on the sides, and fine lines of the
same colour on the back. '

Plusia gammea (the Silver Y Moth) abounds everywhere
during the summer. The fore-wings are dark greyish
brown mottled with darker, and marked with a silvery spot,
shaped like the letter Y, near the costa. The hind-wings
are pale grey.

Catocala nupta (the Red Underwing), Plate IX., Fig. 7,
is fairly common in the South of England. The fore-wings
are grey varied with darker, and crossed by dark zigzag lines ;
the hind-wings are red, with broad black central and
marginal bands. The grey caterpillar feeds on poplar and
willow.

Brephos  parthenias (the Orange Underwing). Fore-
wings brown with a whitish band near the margin, and
another near the centre. Hind-wings rich fulvous, with
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black margins, and several black lines running from the
base, and broadening out towards the centre. The cater-
pillar, which 1s green striped with white, lives on birch.
The moth appears in March.

GEOMETRIDE.

These are not unlike butterflies in general appearance,
having slender bodies and broad bright-coloured wings.
They fly chiefly by night, and when resting generally keep
their wings spread out flat. The caterpillars have only five
pairs of legs, with a long interval between the third and
fourth pair. When walking they stretch out the body
and fix the front legs, and then arch the body, and bring the
hind pairs of legs close up to the front ones. Many of
them rest grasping a branch with the last two pairs of legs,
holding the body straight up, and, as their colour is like
that of the bark, they resemble a small twig. Of the
multitude of Geometers we can only mention the fol-
lowing :—

Venilia macularia (the Speckled Yellow), Plate IX., Fig.
8, is common in woods in spring. It is deep yellow with
numerous brown spots on all the wings. The caterpillar
feeds on dead-nettle.

Urapteryz sambucaria (the Swallow-tailed Moth), Plate
IX., Fig. 9, is common in gardens after dusk, even in
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London. The wings are pale yellow, with two light brown
transverse lines on the fore-wings, and one on the hind-
wings. The hind-wings are tailed.

Angerona prunaria (the Orange Moth). Male, orange ;
female, pale yellow. Both with a violet-grey spot in the
centre of the wings, and densely covered with transverse
dashes of the same colour.

Abrazas grossulariata (the Magpie Moth), Plate IX,,
Fig. 10, @, has white fore-wings with transverse rows of
large black spots, and an orange band across the middle and
at the base. The hind-wings are white, with a row of black
spots across the middle, and another row along the hind
margin. The caterpillar (Fig. 10, &) is white with black
and yellow spots, and i1s destructive to gooseberry and
currant bushes, on the leaves of which it feeds.

Hybernia defoliaria. Female wingless, yellow with black
spots; male with yellowish fore-wings crossed by a reddish
brown transverse band, and hind-wings pale grey speckled with
brownish. The caterpillar, which is reddish brown with a
yellow stripe on the sides, is often very destructive to fruit .
trees. They emerge in the spring from eggs laid the winter
before, and feed ravenously on the leaves and young buds.
They enter the chrysalis state underground, and the moths
do not appear till November, when the female creeps up
among the branches to lay her eggs. Fruit trees may be
protected from the attacks of these and other winter moths
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by painting the trunks of the trees with tar, in which the
females become entangled.

Fidonia piriaria (the Bordered White), Plate IX., Fig. 11,
has the wings dark brown in the male, with large ochre-
yellow marks in the middle. The female is dull fulvous,
with two dark transverse lines, and dark margins on the fore-
wings. The caterpillar is green, with white lines on the
back, and a yellow stripe on the sides. It feeds in autumn
on pines and firs, and the chrysalis is concealed among moss.
The moth appears in May and June.

Biston zonarie (the Belted Beaunty), Plate 1X., Fig. 12,
has the fore-wings dark grey in the male, with white
transverse lines, and the hind-wings whitish with greyish
bands. The borders of the segments of the abdomen are
whitish. The female is black, with very short rudiments of
wings. The caterpillar feeds on yarrow.

Amphidasis betularia (the Pepper-and-Salt Moth), Plate
IX., Fig. 13, @, is white, thickly covered with fine black
dots arranged in distinet transverse lines on the hind-wings.
The colour of the caterpillar (Fig 13, 4) resembles bark. It
feeds on various trees.

Geometra papilionaria (the Large Emerald Moth) has
bright green wings, the fore-wings with one and the hind-
wings with two whitish transverse lines. The caterpillar is
green, with a yellowish streak on the sides, and has two
rows of humps tipped with red.
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Cheimatobia brumata (the Winter Moth). Male, dirty
brownish grey, with indistinet dark zigzag lines on the fore-
wings ; hind-wings lighter. The wings of the female are
rudimentary, and it lays its eggs among the branches of
fruit trees. This is the commonest and most destructive
of the winter moths with wingless females.

- MICROLEPIDOPTERA.

The small moths, or Microlepidoptera, are almost as
numerous and varied as the larger ones ; but their small size
renders them inconspicuous on the wing, as well as much
more difficult to set and preserve. We have, therefore, given
only one or two representatives of each group. The follow-
ing main groups are called by the general name of Micro-
lepidoptera :—

Pyrales.
Tortrices.
Tinez.
Pterophori.
Alucite.

PYRALES.

Botys verticalis (the Mother of Pearl) is bright straw
colour, with a pearly lustre, and greyish brown transverse
markings. The pale green caterpillar is common on nettles.

Crambus {tristellus (the Common Grass Moth). TFore-
K
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wings varying from dull yellow to rusty brown, with a
central pale streak, and a dark brown line near the hind
margin ; hind-wings whitish. Like the rest of the grass
moths, it rolls its wings into a very small compass when at
rest. They sit during the daytime head downwards on the
stems of grass, and only fly a short distance when disturbed.

TORTRICES.
Halonota fenella has rich chocolate-brown fore-wings,
with a large and conspicuous white spot in the middle, shaped

like an inverted V. The cream-coloured caterpillar lives on
the root and stem of the mugwort.

TINEZA.

Tinea pellionella (the Common Clothes Moth) has brownish
grey fore-wings with three brown spots near the middle,
and light grey hind-wings. The whitish larva feeds on
cloth, feathers, ete.

Adela viridella (the Green Long-horn Moth) has metallic
greenish fore-wings, tending to copper colour towards the
costa, and dark purplish brown hind-wings. The antennz
are about three or four times as long as the body. It flies
in woods by day, in the spring. The caterpillar feeds on
wood anemone.

Hyponomenta padeila (the Small Ermine Moth). Fore-
wings greyish white, with three rows of black spots,
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hind-wings unspotted. It abounds on hedges, and is often
very destructive, the caterpillars feeding gregariously under

a4 web.
PTEROPHORI.

Plerophorus pentadactylus (the White Plume Moth) has
the fore-wings cleft into three feathers, and the hind-wings
into two. It is common among herbage, and may be dis-
tinguished from the other species of this group by its snow-
white colour. The caterpillar feeds on bind-weed.

ALUCGCIT/AE.

Alucita hevadactyla (the Twenty-plume Moth) has each
of the wings divided into six distinct feathers. It is grey,
with more or less distinet darker bands. The caterpillar is
found on honeysuckle.
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ORDER DIPTERA
(Flies, etc.).

The Diptera have only two wings, which are transparent
and membranous, with only a few veins; behind these there
are generally battledore-like projections called Zalferes, which
represent the rudiments of the hind-wings; or they may
have no true wings at all. The mouth consists of a sucking
apparatus formed either of a proboscis, which is generally
elbowed, as in the common house-flies, or of a long proboseis
furnished with a stinging bristle, as in the gnats. These
insects present a compléte metamm‘plmsis, and the larve are
legless maggots, which live in vegetable refuse, in dung, or
in water. The pupz are generally enclosed in a firm, oval
case, the upper part of which flies open, like a trap door, for
the insect to emerge. - On the whole, the Diptera are not
very injurious, if we except those species which attack men
and animals, with their sting.

The number of British Diptera is about 3,000, and they
are divided into :—

Nemocera  or Gnats, Crane-flies, ete.

Brachycera or Flies.
Aphaniptera or Fleas.






PLATE X.

DIPTERA.

Deseriptions will be fouad at the pages given after the nomes of the inserds figured

Fig. KEMOCERA.,
1 a, b. Culex pipiens (the (‘ommon Gnat) and larva (5), p. 151
2, Tipula oleracea (the Common Daddy Longlegs), p 152.

BRACHYCERA.

Stratiomys chameleon, p. 154,

_ Tabanus bovinus (the Gad Fly), p. 158.

. Asilus crabroniformis, p. 155.

6. Syrphus pyrastri, p. 153

7 a, b. Bristalis tenax and larva (), p. 158,

8. Gastrophilus equi (the Horse Fly), p- 154.

9, Scatophaga stercoraria (the Dung Fly), p. 1564,

10. Musca domestica (the House Fly), p. 154.

11, Chlorops teeniopus (the Ribbon-footed-Corn Fly), p. 155

g

(=

APHANIPTERA.

12. Pulex irritans (the Common Flea), p. 156.

NEUROPTERA.

THYSANURA.

13. Podura villosa (the Spring-tail), p. 162.
14. Lepisma saccharina (the Silver Fish), p. 162
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DIPTERA NEMOCERA (GNATS, CRANE-FLIES, Erc.).

These are slender insects, with rather long antennz com-
posed of from six to twenty-four joints.

FAMILY CECIDOMYIIDA (GALL-GNATS).

Small insects, the females of which lay their eggs on
plants, causing malformations of growth.

Cecidomyia destructor (the Hessian Fly) 1s a small yellow
insect only about 2 lines long. The female lays minute
reddish eggs on various kinds of corn and grass, and the
larvee, which emerge from them, feed on the juice of the
plant, which becomes weakened and bends over.

Cecidomyia - tritici (the Wheat Midge) is another small
species, which also causes damage to corn, but is less de-
structive than the former species.

FAMILY CULICIDAE (GNATS).

These are small insects, with long legs and a long pro-
boscis. Only the female gnat stings, and in so doing it
leaves a liquid in the wound, which produces swelling and
irritation.

Culex pipiens (the Common Gnat), Plate X., Fig. 1, 4, is
about 3 lines long. It is often seen in large companies near
water, dancing in the air It has a grey-and-white ringed
abdomen, and a brownish thorax with two dark longitudinal
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lines. The hairy larve swim in water, head downwards, with
the end of the abdomen—where the organs of respiration are
situated—projecting, as seen in Fig. 1, . The pupa also
floats in water, but with the head upwards, as the spiracles
are differently placed. These larve and pupz are common
in water-butts. The female gnats sting men and animals,
and suck their blood. They are often very troublesome and
pertinacious, but are much worse in hot climates, where they
are called mosquitoes. A few of these pests in a bedroom
are quite sufficient to prevent sleep.

FAMILY TIPULIDAE (CRANE-FLIES).

The Crane-flies are much larger than the gnats, though
they are very similar in general appearance. They do nof
sting, but live on the juices of plants, and their larve live
in the ground.

Tipula oleracea (the Common Daddy Longlegs), Plate X,
Fig. 2, is found in meadows. It has a grey thorax with
brown stripes, a yellowish brown abdomen, and red front
margins to the wings. The larve feed on the roots of grass,
corn, etc., and are therefore very destructive.

DIPTERA BRACHYCERA (FLIES).

The flies are distinguished from the gnats by their short,
usually three-jointed, setiform antenne.
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Stratiomys chameleon, Plate X., Fig. 3, is a black fly
with a thick body. The head is yellow in front and at the
sides, as are also the scutellum, and some of the segments of
the abdomen. The larvae are aquatic.

Tabanus bovinus (the Gad Fly), Plate X., Fig. 4, which
is so troublesome to cattle, is a dark brown fly, with the
middle and hind-part of the segments of the abdomen
yellowish. The larva lives in the ground.

Chrysops cacutiens, a smaller species, only about 4 lines
long, is black, with the fore-part of the abdomen yellow.
Unlike the Gad Fly, which announces its presence by a
loud humming noise, this fly makes its attacks silently.
Both of them will sting men as well as animals.

Asilus crabroniformis, Plate X, Fig. 5, is reddish yellow,
with the fore-part of the abdomen black. It feeds on
other insects.

Anthraz semiafra is readily recognised by its black
colour, and the black patches on the fore-part of the wings.
It is about 4 lines long.

Syrphus pyrastri, Plate X., Fig. 6, is particularly useful
to man, as its green larve destroy the injurious aphides.
The fly has three pairs of yellowish lunules on the abdomen.

Eristalis tenax, Plate X., Fig. 7, a, has a loud hum, and
has a superficial resemblance to a drone bee. It has trans-
verse yellow lines on the abdomen. The larva (Fig. 7, &) isan
ugly greyish monster with a long thin tail, and is common
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in cesspools and drains. It is popularly called the rat-
tailed grub.

strus ovis, ¥ inch long, is an almost naked fly, with a
whitish abdomen, marked with numerous black spots. The
forehead and thorax are covered with black excrescences.
It lays its eggs on the noses of sheep. The larvae, when
they emerge, creep into the nasal cavity, producing very
unpleasant effects. When mature, they fall out, and pupate
in the ground.

Gastrophilus equi (the Horse Fly), Plate X., Fig. 8, is
reddish yellow, with a’ brownish band and two spots on the
wings. The larvee live in the intestines of the horse, which
they are believed to reach through the eggs being Jlaid
on the hair of the horse, and unconsciously swallowed,
when he is licking himself. The larvee are subsequently
evacuated, and pupate in the ground.

Secatophaga stercoraria (the Dung Fly), Plate X., Fig. 9,
1s a harmless species, which is commonly found flying about
dung, in which the larve live. This fly is about 3 inch
long, and has reddish-yellow legs, and a yellow hairy
abdomen.

Musca domestica (the House Fly), Plate X., Fig. 10.
This well-known species, although it does not sting, 1s very
troublesome by its abundance and its constant buzzing. It
abounds in houses and stables, and lays its eggs among
putrefying substances, upon which the larve feed. It
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multiplies very fast, and is now found almost all over
the world.

Musca vomitoria (the Blue-bottle Fly) does not occur in
such large numbers as the last species, but is even more
troublesome. It buzzes very loudly, and lays its long
white eggs upon meat, which is then called fly-blown. It is
about } inch long, and is characterised by its shining blue
abdomen ringed with black.

Sarcophaga carnaria is another common species about
y inch long. It 1s whitish grey, with a black root to the
abdomen and a yellow head. TIts larve feed on carrion, in-
cluding dead insects.

Chlorops teeniopus (the Ribbon-footed Corn Fly), Plate X,
Fig. 11, 1s only about 2 lines long. It is shining yellow,
with three black longitudinal streaks on the thorax. The
larva is very destructive to ears of corn.

Trypeta onopordinis (the Parsnip Fly) 1s another small
species which is equally injurious to the leaves of the celery
and parsnip plants.

DIPTERA APHANIPTERA.
FAMILY PULICID/AE (FLEAS).
These are insects both sexes of which are apparently

wingless, and provided with long legs, the hind-pair being
especially developed for jumping.
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Pulex irritans (the Common Flea), Plate X., Fig. 12, 1s
a well-known brown insect which has a wonderful power of
jumping. Tt is parasitic on warm-blooded animals, and lives
by biting them and sucking their blood. It is not nearly so
hurtful, however, as

Sarcopsylla  penetrans (the Jigger) of South America,
which fixes itself to the skin, especially under the nails,
where it lays its eggs, producing dangerous ulcers.
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ORDER NEUROPTERA.

The Neuroptera have mostly four transparent wings
with numerous branching veins; they have well developed
jaws, and some have a complete, others an incomplete, meta-
morphosis. Moest of the species live on other insects, and the
larvie are generally aquatic. There are about 600 British
species.

ODONATA (DRAGON-FLIES).

These insects are generally found flying in the neigh-
bourhood of water. They have a broad head and large
projecting eyes, and the abdomen is long and narrow. The
antennze are short, and the four equal-sized wings are
situated further back than the legs. They catch their prey
on the wing. The female lets its eggs fall into the water,
and the larvee live on water insects which they catch by
means of their projecting under-lip. The metamorphoses
are incomplete.

Aischna grandis is a very large species with the wings
tinged with brown.

Cordulegaster annulatus, Plate XI., Fig. 1, a, 4, is black
with yellow markings, and has the eyes wider apart than in
others of the largest dragon-flies. It has a powerful flight,
and is often found at some distance from water.
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Libellula depressa, about 1% inch long, has a very broad
and flattened abdomen, with yellow spots on the sides.

Calopteryx virgo is nearly as long as the last species, bub
with shorter wings and a slender abdomen. The male has
a bright metallic blue body, and deep blue wings. In the
female the body 1s metallic green, and the wings are reddish

brown.
EPHEMERIDAE.

These insects are much smaller than the Dragon-flies,
and the hind-wings are much smaller than the fore-wings.

Ephemera wvulgata, Plate XI., Fig. 2, is a common
brown species with three rows of yellow spots on the ab-
domen, which terminates in three thread-like processes. The
wings are brownish, densely reticulated, the fore-wings with
a brown band. The perfect insect only lives a few hours,
and takes no food, and, indeed, it 1s destitute of a mouth.
The larva, on the other hand, is provided with lateral jaws,
and lives for two or three years as an inhabitant of the
water. The dead bodies of some species of Ephemerse are
sometimes found in such quantities, on the Continent, near
water, that the people employ them as manure.

PERLID.E,

Perla cephalofes, 1 inch long, 1s brown, with black legs,
and has two thread-like appendages to the abdomen. The
metamorphosis is incomplete and the larva is aquatic.
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PLANTPENNIA.

In these insects the antennz are always longer than the
head. The eycle of transformations is complete.

Panorpa communts 1s common, and easy to recognise, for
the male has a pair of turned-up claws at the extremity of
the abdomen, and a long head. It is rather more than an
inch long, and of a brown colour, with red proboseis and
claws. The wings are banded with dark brown.

Myrmeleon formicarivs (the Ant Lion), Plate XI., Fig.
3, a, has short clubbed antenn® and long narrow wings
covered with brown spots. The larva, which is the true
Ant Lion (Fig. 3, 4) 1s a small creature with large projecting
pincers-like jaws, toothed on the inner side. It forms a
large funnel-shaped burrow in the sand, and there lies in
wailt for any insects which may fall in, such as ants, ete. It
sucks the carcass dry, and then throws it out of its burrow.

TRICHOPTERA (CADDIS FLIES),

Ploryganea rhombica (the Caddis Fly), Plate XI., Fig.
4, a, 1s distinguished by the two transparent streaks on its
brownish fore-wings. The larvie may be found early in the
spring on the banks of streams, dragging a cylindrical case
about with them constructed out of sand, bits of rushes, or
snail-shells, ete. Fig. 4, 4, represents some of the various
forms of cases.

L
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THYSANURA (SPRING-TAILS).

Podura villosa, Plate X., Fig. 13, is about 2 lines long.
It has a peculiar forked tail at the extremity of the abdomen,
which it can fold under the body, and by means of which
it is able to jump a considerable distance. Its colour is
yellowish red with black bands, and it is very pubescent. It
is found m woods.

Lepisma saccharina (the Silver Fish), Plate X., Fig. 14,
is common in larders. It is a long silvery creature about
4 lines long, with quick gliding movements. It has several
thread-like appendages at the end of the abdomen.
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ORDER ORTHOPTERA.

The Orthoptera have four wings, the front-wings, which are
called tegmina, being parchment-like and narrow; the hind-
wings are broad and membranous, and are generally folded
like a fan beneath them. The metamorphoses are incomplete.
They are provided with a mouth-apparatus for biting, and
the antennz are long in some groups. The abdomen fre-
quently ends in an ovipositor in the female, and many
species are able to chirp or make various noises. There are
about sixty species in Britain, some of which are injurious.

Forfieula auricularia (the Common Earwig), Plate XTI,
Fig. 5, has very short wing-cases, under which, nevertheless,
the large wings are completely folded when not in wuse.
During the day it conceals itself under stones and bark, in
flowers, ete., and comes out at night, in search of food. It
is about 1 inch long and of a reddish-brown colour, with
large pincers at the end of the abdomen. It lives on the
juices of flowers, to which it is very destructive.

Blatta orientalis (the Cockroach), Plate XI., Fig. G, is an
unwelcome guest in our houses, and is especially common in
bakeries. It originally came from Asia, and is a dark brown
creature, with reddish legs and wing-cases. The wingless
specimens, which are much more frequently seen than the
winged ones, are the larve and pupe.
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Gryllotalpa vulgaris (the Mole Cricket), Plate XI., Fig. 7,
1s about 2 inches long. It is brown and is peculiar for its
broad fore-legs, which resemble those of a mole, and with
which it excavates passages under the surface of the ground.
It lives on the roots of plants, and is, therefore, destructive
in fields and gardens.

Gryllus campestris (the Field Cricket), Plate XI1., Fig. 8,
1s about an inch long, and is very rare in Britain. It is
blackish, with the front of the tegmina, or fore-wings, some-
what lighter, and the inside of the hind femora red. It is
found in fields, and on heaths.

Gryllus domesticus (the House Cricket) 1s common every-
where, in houses and bakeries, where it lives on any sort of
provisions which it can find. It 1s yellowish grey, with dark
spots on the head and thorax, and chirps loudly.

The Locustide are characterised by their long hind-legs,
with well developed femora for jumping. The males are
provided with an apparatus for chirping.

Locusta viridissima (the Great Green Grasshopper), Plate
XI., Fig. 9, is a common species, the female of which 1s
provided with a long ovipositor. The nymph, or pupa,
resembles the imago, but has only short rudiments of
wings, and cannot fly. This is the case in most of the
Orthoptera. It feeds on other insects as well as on plants.

Some of the large locusts are ocecasional visitors to our
shores, but never breed here.
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HEMIPTERA HETEROPTERA.
Deseriptions will be found ot the pages given after the nomes of fhe insects fqured.
Fig. ATUROCORISA.
1. Pentatoma dissimile, p. 168.
2. Pentatoma baccarum, p. 168.
3. Coreus quadratus, p. 168,
4, Pyrrhocoris apterus (the Searlet Bug), p. 168.
5. Phytocoris bifasciatus, p. 169.
6. Reduvius personatus (the Fly Bug), p. 163,
7. Cimex lectularins (the Bed Bug), p. 16%.
8. Hydrometra paludum (the Water Measurer), p. 169.

HYDROCORIZEA.

9, Nepa cinerea (the Water Scorpion), p. 170,
10. Notonecta glauea (the Water Boatman), p. 169.

HEMIPTERA HO MOPTERA.

11. Cicada orni, p. 171.

12. Aphis rosm (the Rose Aphis), winged (a), wingless (1), p. 172.

15. Phylloxera vastatrix (the Vine Aphis), upper side (a), under
side (), p. 172,
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ORDER HEMIPTERA.
(Bugs, ete.)

The Hemiptera are chiefly characterised by the proboscis,
which bends back under the thorax, and by their incomplete
metamorphosis. The wings are not formed after the same
pattern in all the species, and they are divided according to
the shape of the wings into FHeferoptera and Homoptera.
In the former division the front part of the fore-wings,
except at the tip, is harder than the hind-wings, whereas the
Homoptera have the four wings of uniform texture. We
have about 900 species in Britain.

HEMIPTERA HETEROPTERA.

In these the fore-wings are hard, except at the ex-
tremity, where they are membranous, and the antennz are
composed of only a few long joints. They, mostly, emit a
disagreeable odour, especially if touched. Some few species
are aguatie.

AUROCORISA (AIR BUGS).

The air bugs live on the ground or on plants, and
feed principally on other insects, whose juices they suck by
means of their proboscis. Many of the species are brightly
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coloured. The scutellum, the portion of the back behind
the pronotum and bhetween the base of the wing-cases,
which 1s small in most insects, 1s very large in some bugs,
being, sometimes, so large as to cover the whole of the back
of the insect. This peculiarity is most marked in the
Pentatomide.

Pentatona dissimile, Plate XII., Fig. 1, is grass-green
above and reddish beneath; it has the last joint of the
antennge reddish brown.

Pentatoma baccarwm, Plate XII., Fig. 2, 1s a common
brown species with white-ringed antennw. It has a white
point to the scutellum, and white spots on the sides of the
abdomen.

But the European species which has the largest scutel-
lum is—

Tetyra hottentotta, whose scutellum covers nearly the
whole of the abdomen and only leaves a very small space
for the wings. In colour it varies from yellow to dark
brown.

Corens quadratus, Plate XIIL., Fig. 3, is another inter-
esting species. It is about § inch long, of a cinnamon-
brown colour, and is remarkable for its curious flattened,
lozenge-shaped abdomen.

Coreus hirticornis, a similar species, has hairy antenn,
and 1s common on thistles.

Pyrrhocoris apterus (the Scarlet Bug), Plate XIL, Fig. 4,
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is local, but occurs in large numbers where found. It fre-
quents paths, and is found among stones. It is black with
bright red wing-cases, each with a large black spot, and the
thorax and abdomen are margined with red.

Pliytocoris bifusciatus, Plate XII., Fig. 5, is a pretty
little bug only 4 lines long. It is black, with golden
downy hair, and two yellow spots on the wing-cases, and the
tip of the scutellum of the same colour. The second joint
of the antenne is thickened and tipped with black.

The largest air bugs are found among the Redwviide,
which prey upon other insects, which they kill with their
proboscis before sucking out the contents of their bodies.

Reduvius personatus (the Fly Bug), Plate XII., Fig. 6,
one of the species of this family, is found, occasionally, in
out-houses. It is dark brown, with reddish brown legs, and
whitish femora.

Cimex lectularius (the Bed Bug), Plate XII., Fig. 7, must
not be forgotten. It is a flat, broad, wingless insect about
2 lines long, of a brownish red colour, and, like most bugs,
it emits a very disagreeable odour. It makes its attack at
night, piercing the skin with its proboscis and then sucking
the blood. Many remedies have been suggested against
their attacks, but they have become much less common since
iron bedsteads have come into general use. Like the com-
mon house-fly, they have followed man all over the world.

Hydrometra paludum (the Water Measurer), Plate XII,,
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Fig. 8, is a dark brown species which darts about on the
surface of the water with sudden jerks, and feeds on water-
msects.

HYDROCORISA (WATER BUGS).

The Hydrocorisa live in the water and feed upon various
aquatic animals ; they are good swimmers. They have very
small antennz and are not so brightly coloured as the air
bugs. They can inflict a severe puncture with their pro-
boseis.

Nepa cinerea (the Water Scorpion), Plate XII., Fig. 9,
is common everywhere, and may easily be recognised by its
peculiar shape. It is flat, and of a dirty greyish brown
colour above, and the abdomen, which is concealed by the
wing-cases, 1s red. The front pair of legs have the femora
thickened, and curved in front of the head like the claws of
a scorpion, and there are two bristle-shaped appendages
projecting from the abdomen.

Ranatra linearis 1s a similar species, with a long narrow
body and the front legs bent upwards, which pursues its
prey at the bottom of streams. It is more than 1 inch
long, but only 2 lines wide, and is dirty grey, with the
abdomen red above, and yellow on the sides. The wings
are milky-white.

Notonecta glauca (the Water Boatman), Plate X1I., Fig.
10, is a common species, which is remarkable for swimming
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on the surface of streams, on its back. It is about } inch
long, and the upper surface of the body is convex, and of a
greyish yellow colour, with a black scutellum. The head
and thorax are light greenish. The femora and tibiz of the
hind-legs are provided with long swimming hairs, like those
of water-beetles. It lays its eggs on water-plants, and 1is
believed to destroy young fishes.

HEMIPTERA HOMOPTERA.

These have four membranous wings, the fore-wings
being sometimes harder than the hind-wings, but of equal
consistency throughout. They feed on the juices of plants,
and some are very injurious.

Cicada orni, Plate XII., Fig. 11, is a large South
European species, of a yellowish colour spotted with brown,
with the fore-wings extending much beyond the body. It
feeds on a kind of ash, which yields the manna of commerce.

Aplrophora spumaria (the Frog Hopper) is an insect
about 5 lines long, of a yellowish grey colour, with two
lighter bands on the fore-wings. This is the insect which
causes the cuckoo-spit, which is seen on grass and other
plants, in summer. Tt is produced by the larva, which
exudes it as a protection from its enemies, whilst it is
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developing. The perfect insect has well developed hind-legs,
and can jump a considerable distance.

The Aphide are a family of small inseets, which cause
great mjury to plants, by sucking the juice. The best
known species are mostly green, with two long appen-
dages at the end of the abdomen. These insects are re-
markable for often producing living young, instead of eggs.
In the spring only wingless specimens are to be found, but
towards the end of the summer winged insects also appear.

Aplis rose (the Rose Aphis), Plate XIIL., Fig. 12, a, 4, is
the small green insect which is often found in such large
numbers on roses, and is very destructive to these plants.

Plyllozera vastatriz (the Vine Aphis), Plate XII., Fig.
13, « and 4, only 4 line long, 1s found occasionally on
vines in England, but is very destructive in vine-growing
countries. It 1s a small wingless creature, which hibernates
on the roots of vines, and is of a yellowish colour. It lays
a very large number of yellow eggs, which hatch so quickly
that from five to eight generations may result in a single
summer. The winged specimens, which are smaller than
the others, do not appear until towards the end of the
summer. These creatures destroy the vines by sucking at
the roots of the plants. They were first noticed in the
South of France, where in a short time they destroyed one-
third of the wine-crop. In England, however, they are only

found in hot-houses.
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In the Coccide the male has two or four wings and no
proboscis in the perfect state, and undergoes a meta-
morphosis, whilst the female may be either winged or
wingless.

Coceus cacti (the Cochineal Insect) i1s an inhabitant of
Mexico and Central America, where 1t feeds on various
species of Cactus. The dried female insects are used to
prepare a red dye.

Coccus lacca, another species, lives on trees in the KEast
Indies, and yields the shell-lac of commerce.

ANOPLURA.

Pediculus capitis (the Head Louse) is one of a large
group of insects, the lice, which are parasitic on man and
animals. The Head Louse is one of the commonest species

in England, but only oceurs where cleanliness has been
neglected.

THE END.
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Charmas nig, 136
Cheimatobi :n:nmta, 145
Chlorops tmnmpm, 155 (Pl. X., Fig. 11)
Cherrocamn nor, 120 (PL VIL., Fig. 3)
—— poreelln “ﬂ
Chrysomeln, 'i"ﬁ'
— pc@renlia, ?E [l‘:‘l IV., Fig. 12)
— graminis, 7
J— Hnnmunuientﬂ. 76 (Pl IV, Fig. 18)
Chrysops cecutiens, 155
Cieada orni, 171 (F1. X1T., Fig. 11}
Cicindeln mmgesfna a1 lE'l L, Fig. 1)
—— hybri
— lvatu'.u, 81(PL 1., Fig. 2)
E:mﬁeﬂm B3 (FL V., Fi }

mbex In i
Cimex lectularius, 160 {151 i , Fig. 7)
Cionus serophularise, 67
Claviger, 87
— fow
—— testacens, B0 {P‘I I., Fig. 20)
Cleonus sulcirostris, 64
Clerns formicaring, 57 (PL 1 Jig
Clisiocampn neustria, 133 ﬂ.:"] WIIL., Fig. 8)
Clivina fossor, 34
Clythra quadripunctata, 76
Clytus arcuntus, 72 (F1. IV.,
— mya‘t.icua, Ve
Cocecidme, 173
Coccinella bipunctata, 70
— ocellata, 79 (PL 1V. Flg: 19)
_— qmnquepuw:.tatﬂ.
— paptempunctata, ?9 {zP'I 1V., Fig. 18)
—— vigintiduopunctata,
Coccinellides,
Coccus cacti, 173
— lncea, 173
Cononympha pamphilus, 107

typhon, 107
[‘-ulins edusa, 08
— hyale, 98
Colymbites notatus, 35
Copris Iunaris, 50 (P1. IL., Fig. 16)
Cordulegaster nnnnlutun. 159 (Pl XI., Fig. 1)
Corens hirticornis,
— quadratus, 168 [PI XI1., Fig. 8)
bites mmens, 55

—— lineatus, 55%{{1-;1 IIIII y Fig. 8)
— giguatos, 1., Fig. 4
Cossidme, 150 g4
Cossog ligniperda, 120
Crambus tristellng, 14&
Creﬂ'ph:llt:lﬁ cilinris, 38
—— maxillosus, 38 (FL 1., Fig. 15
Crepidodera hci:!uﬂ, 78 )
Eno-cerla. 75

nEp
mgimpum:tatn i)

Fig. 4)
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Crioceris lilii, 75 (P1. IV,, Fig. 10
nlﬂ aaerlmukl 76 (PL }"l"*. Fig. 11)

Cryptoce
[:r ptorrhynehns lapathi, 66
ﬂn ex '1'.I:i.1:-|||1-‘l.'|5|J 151 (Pl X., Fig. 1)

S ——
velopides palmmon,

L‘ympfl e, 85

Cynips gallm.tinetorim, BG
guercus-folii, 86 (1. V., Fig. 4)

:f«t.aa niger, 57
hila enpho r'lxin 118 (Pl 1E’.T.I F
Dempem pulehella, 12 ?{H 1'i’III %
Dermastes lmlu.riun. ﬂ'l!.'
Dichonia aprilina, 140 (Pl Lx hs 4)
Trloba qm‘nlleu-nephnln., 136

Diptera, 148-156

Djpt-um Aphaniptern, 148, 155

—— Brachycern, 148, 152

—— Nemocera, 148, 151

Didmacin dentipes, 75 (1, IV., Fig. 9}
Dorcus parnllel Elpigﬂﬂ.l.l 1 Pl 'E‘Ig 19)
Dytiscus marginul =% F:g 1)

Elapbrus riparing, 3

Elater ennguineus, 35 (P1. IIL., Fig. 2)
Elateridse

Emus h.lrtua 38 (Pl L, Fig. 18)
Eu{lumychus coceinens, B0 (PL IL., Fig. 21}]
Endromis versicolora, 131

Ephemera vulgata, 160 (Pl XL, Fig. 2)

- Ephemerida, 160

Epinephele by IL_}pemuthua, 10¥

— jonira, 1

—— tithonus, 107

Erebin mthiops, 106

— cassiope, 105

Eriognster lanestris, 134

Eristalis tenax, 153 (PL X., Fig. 7)
cinidee, 92, 108

Euchehnjmohm 127 (FL "il’]]l Fig. &)

Euchlog eardamines, %6 (Fl. VI, Flg )

Enpoda, 74

Fidonia piniaria IX., Fi
Forficuls u.unnujnrin, 153 {P1 xfg Fjg 5)
Formica flava, 80

— rufa, 7 (PL V., Fig. 5)

Formicide, 86

Gastropacha quereifolia, 132 {PI YIII., Fig. 6)

Gastrophilus equi, 154 (P1. X. , Fig. 8)

Guetrophyen po gu ‘goni, 77

Geodephagn,

Gaometr d}n:pllmmm 144

Geagmatri

Geotrupes stercorarius, 50 (PL IL., Fig. 1

Guophrin rubricollis, 187 el

Guorimus nobilis, 48

Gi.m.ﬂpta'ry: rlmmni 28 (Pl. VL., Fig. 8)
ft.mlera u]arnm, 77 (Pl v, s Fig. 15

Gr_yr lotalpn vulgoris, 164 %'PI. 'KI Fig. 7‘;

Gryllus campestris, 164 (Pl F:Ig 8)

— domestious, 164

Gyrinus natator, 36 (P1. 1., Fig. 13)
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Habryntis meticulosa, 140
Hulonota foenalla, 148
Halticidm, 77
palos mneus, 33
—— ruficornis, 33
Helops atrintus, 60
Hemaris humbyliformw, 121, 122
—— fuciformig, 122
Hemiptera, 167—173
eteroptera, 167
—— Homoptera, 167, 171
Hemmaticherus heros, 71 (Bl 1V., Fig. &)
Hemalidoe, 130
Hemalus homuli 150
Hesperia malve, 113
Hesperiide, 02, 112
Heteromers, 30, 59
Heteroptera, 167
Hipparchin semele, 105
H.Lupu. atra, 78 (PL I"." Fig,
n?undnuututus, 45
color, 45
Bmtandm 45
Humnptera. 157, 171
Hybernin defoliaria, 143
ydaticns tru.uamrsulm 35, 36 (PL I Fig, 10)
Hydradephaga, 35, 37
Hyﬂ:mconm 170
Hydrometra paludum, 163 (P1, XTI, Fig. 8)
Hydrophilide, 87
Hydrophilus picens, 87 (Fl. 1., Fig, 14)
Hylobins abietiz, 65 (Pl IIL., Fig. 24)
Hylotoma rose, 54
Hylotropes bajulus, 72
Hy mtrnnqtam, 83-91
eata, 56
E;-h'fr?immmm' s (PL 1., Fig. 12)
1 & ovatus, . L, Fig.
Hyponomeuta padella, 146

Tehneumon annulator, 85 (PL. V., Fig. 3]
Ichnenmonides, 85

Ino geryon, 123

— globularie, 123

—— statices, 123 (FL VIL., Fig. 7)

Ips quadripustulatus, 46

Lacon murinus, 52

Lamellicornes, 47

Lamis textor, 72

Immpyris noctiluca, 56

—— splendidula, 50 (Pl III. Fliﬂ. 5, 6)
Lasiocampa pini, 132 (PL VIIT i 7)
— potatoria, 132

— quercus, 153

—— rubi,

Lagiocompide, 151

Iremf;ut-rﬂ hus mllﬂllllﬂ1 3

16
], ﬁ., Fig. 5)

Lema mé ngn.
Ln]r{ﬂnptem 2-147
—— Heterocern, 117-145

—— Rhopalocern, 92-118

Lopisma sagcharing, 162 (Pl X., Fig. 14)
Lepturn soutellata, 74

Lencoma salicis, 120

I..numphnm.u mua.p!s 96
Libellula depren
Lima Wl]lllll '.i'ﬁ IV.. Fig. 14)
—— tremole, 7
Limenitis, 104
—— sibylla, 104
Lipnridee, 129
Lithosia Inridecls, 127
Eit.hnui.ida, 127
ixus paraplecticus, 65 (PL IIL., Fig. 25)
Locusta viridissims, 164 (PL XI.,,%?: 9
Locustidms, 164
Tongicornes, 68
Lophyrus pini, 84
Lycmna p , 111 (PL VL, Fig 9)
Lycmnidss, 08, 105
Lucanus cervus, 51 (P1, IL, Fig. 15)
Lymexylon navale, 58 (PL TIL, Fig. 11)

Maeroglossn stellntarum, 121 (PL. VII., Fig.'5)

Malachiug moens, 57 (PL ITL, Fig. 8)

—_— biprustulntnﬂ o7

Malacodermi, 55

Mamestra 'Irranall:ﬁ, 140

—— persicarie, 140

Melanargia galathea, 106 (Pl YI., Fig. 7)

Meligethes emens, 45

Melitea, 102

—— athalia, 102

—— cinxia, 102

Meloe, 61

—— proscarabeens, 61 (PL IIE, Fig. 18)

vnnegu.l:ux, i

Mololonths welgnris, 40 (P1, 1L, Fig. 14)
elolomtha vo i 1L, Fig.

Melyrides, 57

Micromaster glomerntus, 85

Microlepidoptera, 145-147

Molorchus minor, 73 (PL IV., Fig. 7)

Molytes germanus, 65

Mordella fasciata, 61

Mormo manra, -HJ

Musca domestica, 154 (PL X., Fig. 10)

—— vomitoria, 155

Myrmelaon formicarius, 161 (PL XI., Fig. 3)

Myrmica molesta, 87

Niebria bravicollis, 35

Necrodes littoralis, 43
Necrophaga, 40
Hemplmnﬁm

Necrophorus germanicus, 45
—— humator, 43 lI"l IL., Fig. 1)

— vespillo, 43 L I1., Pig. 2)
mmmpf il j:ln.r- -m::mm. 128
Nemocera, 1

Nopa cinerea, 170 g‘]. XIL., Fig. 8)
Naumptcm, 158-1

Nisonindes tages, 113

Nitidula -'ni mstulnta, 45 (PL IL, Fig. 6)
Noctuss, 1

Notodonta ziczag, 135

Notodontide, 134

Notonecta gtm:-ﬁ., 170 (Pl XI1., Fig. 10)
Nymphalidms, 52, 99
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Oenerin monacha, 120
Ooypus olens, 39
Od 154

onata,
(Eonistis quadra, 127
ﬁtruun&ia 154
COmophron llmbnh.‘lm 32 (PL L, Fig. 3)
Opatrum sabulosum, 60
'lhmm etina, 90

Emerlt-n, 48 (Pl. 1L, Fig. 12)

ﬂrg_ﬂuautiqm. 129 (P VIIL, Fig. 4)
Orthoptera, 163-164
Oxyporus rufus, 49 (PL. 1., Fig. 19)
Oxytelus rugosus, 40

Pachyta collaris, 74

Pmderns riparins, W{PI I, Fig. 18)
E"mphiln.eammn

_ hn.uua 114

nmas, 114 33 (PL L.

U Crux-major, L I, Fig. 8)
Pﬂﬂﬁ piniperda, 136 (Pl IX., Fig. 1}
IO 8 v, m

1 machaon, 1
I"u. ionidms, 92, 0 i
icnlns o agktm, 173
Pa.nt.n.mam,
Pentatoma baccarum, 168 ( PL. XTI, Fig. 2)
— disgimile, 168 I[E'L . Fig j
Pantnt-umldm 168
Parla cephllo-tea, 160
Perlidm, 160
Phalern, bucephals, 134 (PL VIIL, Fig. 9
I‘h tes thombiea, 161 (PL XL, Fig. 4 %
bins urg'entu.tua\\ (i3
e anun

Phylloxern mﬂtﬂtru, 1?2 Ug?[]P}xIfoI.m]g 13)

glﬁﬁtzwns blfnalclatua
ytonomus polygoni, 65
Pieridm, 92, 85
Pmruthmam e

—— napi, B8

— rapm, 86

Pissodes notatus, 66
Flanipennia, 161

Flusia ehrysitis, 141

—— gamma, 131
Podura villoss, 162 {PI X., Fig. 13)
Polyommatus mgon, 111
— argiolus, 108
— firion, 108
—— artaxerzes, 110
— matrarche, 110 ,
— bellargus, 110
—_— ?:-ryduu 100
carus, 110 (PL VI,, B4
—— minimus, l &5
""—P !Hll'l
i qu-E fPL 11, Fig.
uﬁaﬂn aurifina, 130 i
—— chrysorrhes, 129
Prasocuris phellandrii, 77
Prionng corinring, 71 {?1 IvV.
FProcrustes corinceus, 82 (PL. f. E%g

Pselaphides, S0

Psendotrimera, 50, 79

Paychide, 130

Pteromalus brassices, 85

Pterophori, 145, 147

Ptemphmﬂm pautadmtylua 147

Prilinns pectinicornis, 58 {]E:] IIL., Fig. 13)
Ptinus fur, 58 (PL II1., Fu;F

Pulex irritans, 156 (Pl X., Fig. 12)
Pulicide, 155

Pyrales, 145

Prmcl:.ma. coocinen, lil} Fl. ITL., Fig. 16)
Pyrrhocoris apterus, 168 (FL XI1., Fig. 4)

Ranatra linearis, 170
Reduviide, 169
Reduvius Eersn-untuu, 169 (Pl. XII., Fig. 6
Rhaginm, 73

ifuﬂcl.utl..}TEP;il IV., Fig. 8
—mcurrln.::, ol By e - o8
Rhizotrogus solstitialis, 50
Ehopalocera, 92
Ehynchites 'hnmhua,ﬁ{?l III., Fig. 23)
—— betuleti, 64
— populi; [
Ehynchophora, 62

Saperda carc'.lumrut.. T3 (PL 1IV., Fig. 6)

—_ mﬁ:ﬂum.

Samnphugn. carnariea, 155
Sarcopsylla penetrans 156
Saturnin carpini, 131 (PL. VIIL. I'lg 5)
Saturniidoe,
Satyridm, 92, 105
Satyrus sgeria, 106
BoatiTtagn Shatarnsia, 15k (PL X

catop sterco Fig. §)
Scoliopteryx libatrix, 130 (PI, IX Es'iggm
Soolytus intricatos, 68
Seain tipuliformis, 122
Sesiide, 117, 122
Silpha atrata, 44
—— ohaeura, #4 (PL II1., Fig. 4)
—— opaca, &
— undnpuuctn.tu +H

—— thoracica, +4 (Pl IL, Fig.3)

Silphidsm, 4
Sinodendron cylindricam, 51
Birex gigns, 84 (PL V., Fig. 2)
nyenous,
Biricidem, 84
ﬂltnphllus granaring, 67 (FL IIL,, Fig. 27)
—_— OV,
Emaﬂuthuu ceellatus, 121 (P VIL, Fig. 4)
—— popali, 121
— tiligs, 120
Bpiluwmu lnbrici 128
= menthostri, 1
Sphinges, 117
Bphivngide, 117, 118
Sphinx convolvuli, 119
— liguatri, 110
—_ pm.u.utn 118
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Staphylinus cesarens, 38 (Pl 1., Fig. 17)
—_— urg{thmptunm,

Stenus biguttatus, 40

Sternoxi, 5l

Stratiomys chammleon, 153 (PL X, Fig. 3)
Byntomis phegen, 124

Syrphus pyrastri, 158 (PL X., Fig. §)

Tabanus ‘bnn.'nus, 153 (PL X., Fig. 4)
Telephoridm, 56
Telephorns fusens, 56 (FL LIL., Fig. 7)
—— melanurus, 57
—_ uhsmruu. 37
—— Tmsticus, 56
Tenebrio molitor, 60 (PL IIL., Fig. 15)
Tenl:hreﬂ:umdm 5
Terebrantin, =3
Tutmmam.,i% 62, 75
Tetyra hottentotta, 168
Theecla, 111
—— pruni, 112’
—_ ru'h).i}
— w-albnm, 112
Thysanura, 162
Tinea pellionella, 145
?ﬁnﬁi h“i‘&}” 152 (PL X., Fig. 2)
i g,
mfmham, 152
Tomicns bidens, 68
— laricis, 68
= stanug'mphna., 68 (PL III., Fig. 28)
Tortrices, 1
Trichius fm
Trichodes upm.nus, 5? {PL III.
Trichopters, 161

, Fig. 100

INDEX OF LATIN NAMES.

Triphmna fimbria, 139
-—E]mnn‘m, 138 (Pl IX., Fip. 3)
linm apiforme,

Trogoeita manritanica, 46
Trypeta onopordinis, 155

Urapteryx spmbuearia, 142 (PL IX., Fig. 9)

‘I-Tu.naaatiﬂﬁ =

— antiopa,

—— atalanta, 99

— cealbum, 101

— cardui, 101

— io, 101 (PL VL, Fig. 4
levana, 101 (Pl. VL., Fig. 5)

— polychloros, 100

—— prorea, 101

Venilin macula.rm, 142 (Fl. IX., Fig. 8)
Yespa erabro, 88

vulgaris, 88 (PL V., Fig. 6)
Vespide, 55

Xylocopa violaces, 90 (Fl. V., Fig. )

L T

I¥rns,

EP tm tolm, 111

=== t]uermm, 112

Zygmna filipendnle, 123 (Fl. VIL,, Fig. &)
lﬂm.ue_t'ua 124

— mealiloti, 124

—— minos, 123

—— trifolii, 124

Zygaenide, 117, 123
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Pictorial. Series [ and II. =315, each.

A Blot of Ink. Translated by (), and PAUL FRANCHKE. 3,

Across Thibet, E{)r GABRIEL Bo¥vaLoT. With about 1oo Illustrations and a
large Route Map in Colours. In Two Vols. ze=s.

Adventure, The World of. Fully [llustrated. Complete in Three Vols. gs. each.
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Animal Painting in Water Colours. With Coloured Plates,
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nearly oo Original Illustrations.  Populer Edition. Two Vols. z2ss.
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Cloth gile, 3s. 6d.
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Conguests of the Cross. Edited by Eowin Hopper., With numerous Original
Ilustrations. Complete in Three Vols. gs. each, :

Cookery, A Year's. By PuviLLis BROWNE. New and Enlarged Edifion. 35 6d.

Cookery, Cassell's Dictionary of Containing about Nine Thousand Recipes,
5. 6d, ; roxburgh, Tos. 6d.

Cookery, Cassell’s Popular. With Four Coloured Plates, Cloth gilt, 25,

Cookery, Cassell's Shilling, gnéh Fhowsand, 18,
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plete in Six Vols., with about 750 Ilustrations.  4to, 75. 6d. each.
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Cheap Edition. With Steel Portrait. g5
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oo Hllustrations.  New and Cheag Edition, 7s. 6d.

Cyclopadia, Cassell's Miniature. Containing 30,000 Subjects. Cloth, gs. 6d.;
half roxburgh, 4s. 6d.
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Two Vols, zi=
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Dog, Illustrated Book of the. By VEro SHaw, B.A. With 28 Coloured
Plates, Cloth bevelled, 355. ; half-moroceo, 455

Dog, The. By IDsTONE. Illustrated. 2s. &d. ’

Domestic Dictionary, The. An Encyclopadia for the Household. Cloth, 7s. 6d.
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Teaching in Three Continents. Personal Notes on the Educational Systems of
the World, By W, C. Graspy. 6s. y o ’

Thackeray, Character Sketches from. Six New and Original Drawings by
Frenerick Barwarp, reproduced in Photogravure, a1s.

The 8hort Story Library.

MNonghta and Crosses. By Q. s

Otto the Knight, &¢. DBy OCTAVE THANET. &%

Fourtsen 1o One, &c. By ELIZABETH STUART PHELPS. &5
Eleven Foasible Casps. By various Authors 5.

A Hinger's Wifa. By Miss FANNY MURFREE ? : =

The Post's Audienos, and Delilah. By CLARA SAVILE CLARKE. ==

*“Treasure Island " Serles, The. Cheap [llusirated Edition. Cloth, 3s, 6d. each.

King Bolomon's Mines, By H. RIDER HAGGARD,
Hidnapped. By RoBERT Louis STEVENSON.
Treasure Island. By RODERT LOUIS STEVENSOHN.
The Splendid Bpur. By 0

Tho Master of Ballantras.
Theo Blagk Arrow: A Tale o

By ROBERT LOUIS STEVENSON,
the Two Roses. By ROBERT LOUIS STEVENSOMN,
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Treatment, The Year-Book of, for 1893. A Critical Review for Practitioners ol
Medicine and Surgery. Minth Year of Issue. Greatly Enlarged. =zoa pages. 7s. fd.

Tree Painting in Water Colours. By W. H. ]. Boor. With Eighteen
Coloured Plates, and valuable instructions by the Artist. ss. 3

Trees, Famillar. By Prof. G. S. BoULGER, F.L.5,, F.G.5. Two Series. With
Forty full-page Colonred Plates by W, H. J. Boor. r1as 6d. each.

“Onicode”: The Universal Telegraphic Phrase Book. Pocket or Desk
Editien. 2s 6d. each.

United States, Cassell's History of the. By EoMunDp OLLIER. With 6oo lllus-
trations. Three Vols. gs. each.

Universal History, Cassell's Illustrated. With nearly ONE THOUSAND
IicugTraTioNs, Vaol, I, Early and Greek History.—Vol. II. The Roman Period.—
Yol. II1. The Middle Ages.—Vol. IV. Modern History. gs. each.

University Extension, Past, Present, and Fature. Eg;Lme. H. J. MACKINDER
and M. E. Saprer, M.A With Maps and Plans. 1s.

Vaccination Vindicated. By Joruw C. McVaiL, M.D,, I, P.H. Camb. 5s.

Verdict, The. A Tract on the Political Significance of the Report of the I.E-'amell
Commission. By A. V. Ihcey, Q.C. as 6d. ¢

Vernon Heath's Recollectlons, Large crown 8va, clath gilt, 1os, 6d.

Verses Grave and Gay. By ELLEN ORMEYCROFT FOWLER. 33, 6d.

Vicar of Wakefleld and other Works, by OLIVER GOLDSMITH. [llustrated.
35. 6d. ; cloth, gilt edges, s

Water-Colour Painting, A Course of. With Twenty-four Coloured Plates by
R. P. LeitcH, and full Instructions to the Pupil. 55,

Waterloo Letters. Edited by MAjor-GENERAL H, T. SiporNE, Late Colonel
E.E. With Numerous Maps and Plans of the Battlefield. a1s.

Wedlock, Lawful: or, How Bhall I Make Sure of a Legal Marriage. Ry
Two BARRISTERS. 23,

Wild Birds, Famillar. By W. SwAvVSLAND, Four Series. With 40 Coloured
Plates in each. 125 6d. each,

Wild Flowers, Familiar. By F. E. HuLME, F.L.S., F.5.A. Five Series. With
40 Coloured Plates in each. 125 6d. each.

Wood, The Life of the Rev. J. G. By his Son, the Rev. THEoDORE WooD,
With Portrait. Extra crown Bvo, cloth. Cheap Edition. ss

Work. An Illustrated Journal of Practice and Theory FDI all Workmen, Pro-
fessional and Amateur. Yearly Volume, cloth, gs. 6d.

World of Wit and Humour, The, With 4o0 Hiustrations. Cloth, 7s. 6d.

World of Wonders, The. With 400 Illustrations. Two Vols, s, 6d. each.

Wracker, Tha. By E. L. STEVENSON and LLoyD OsB0URNE. lllustrated, #&s,

Yuls Tide. CAssELL'S CHRISTMAS ANNUAL. 15.

ILLUSTRATED MAGAZINES,

The Quiver, for Sunday and General Reading, Monthly, 6d.

Cassell’s Family Magazine. Monthly, 7d.

# Little Folls”? Magazine. Monthly, 6d.

The Magazine of Art. Monthly, 15,

Chumas. The New Illustrated Paper for Boys. Weekly, 1d.; Monthly, 64

Cassell’s Saturday Journal. Weekly, 1d. ; Monthly, 6d.

Work. An Illustrated Journal of Practice and Theory for all Work-
men, Professional and Amateur. Weekly, 1d. ; Monthly, &d

®.* Fuli particulars of CASSELL & COMPANY'S Monthly Serial Publications
wiill be fonsed in CassELL & Comeany's COMPLETE CATALOGUE.

Catalogues of CasseLL & CoMPANY'S PUBLICATIONS, which may be had at all
Booksellers®, or will be sent post free on application to the Publishers :—

CasseLL's ComrLETE CATALOGUE, containing particulars of upwards of One
Thousand Volumes, : : :

Casserr's CrassiFign CaTaLocUER, in which their Works are arranged according
to price, from Threepence to Fifty Gruineas,

CasseLL’s Epuvcationar CATALOGUE, containing raﬂiculm of Cassgrr &
Cosmrany's Educational Waorks and Students” Manuals,

CASSELL & COMPANY, Liviten, Ludpafe Hill, London,
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Wibles and Religions Works.

Bible, Caszsell's Illustrated Family. With goo Illustrations. Leather, gilt
edges, £2 105 ; full morocco, £3 Tes.

Bible Educator, The. Edited by E. H. PLUMPTRE, D.D. With Iilustrations,
Maps, &c. Four Yaols., cloth, each.

Bible Student in the British Museum, The. By the Rev. J. G. KrrcHin,
M.A. Enfirely New and Revised Edidion, 15, 4d.

Biblewomen and Nurses, Yearly Volume, 3s.

Bunyvan's Pllgrim’s Progress, and the Holy War, Cassell's Ilustrated
Edition of. With zoo Ornginai Illustmations. Demy gto, cloth, 165

Bunyan's Pllgrim’s Progress (Cassell's Mustrated) 4to. Cheap Edifion, 35. 6d,

Bunyan's Pilgrim's Progress. With Illustrations. Cheap Edition, 25. 6d.

Child's Bible, The. With zoo Illustrations. Demy 4to, 830 pp. 150#% Thousand.
Cheap Edition, 75. 6d. Superior Edition, with 6 Colo Plates, gilt edges, 10s. 6d.

Child's Life of Christ, The. Complete in One Handsome Volume, with about
zoo Original Ilustrations. Cheap Sofitfon, cloth, 55, 6d. ; or with 6 Coloured Plates,
cloth, gilt edges, 1os. 6d. Demy J4to, gilt edges, a1a.

*Come, ye Children.” By the Rev, BENJAMIN WAUGH, Illustrated, zs.

Commentary, The New Testament, for English Readers. Edited by the
Rt. Rev. C. J. ErticorT, D.D., Lord Bishop of Gloucester and Bristol. In Three
Volumes, =21s. each.

VYal. L=The Four Gospela.
Wol. IL.—The Acts, Romans, Corinthians, Galatians.
Vol 111.—The remaining Books of the Wew Tostament.
Commentary, The Old Testament, for English Readers. Edited the Rt
Rev. C. J. Erticort, D.D., Lord Bishop of Gloucester and Bristol. omplete in
5 ¥ols, z1s. each.
Vol lL—Geneosis to Wumbers. l Vol. 111, —EKings I. to Esther.
Vol IT.—Deutercnomy to Samuel IL Vol IV.—Job to Isaiah.
Vol. ¥V.—Jereminsh to Malachi.
Commentary, The New Testament. Edited by Bishop ErLrLicorT. Handy
Volume Edition. Suitable for School and general use.

8t. Matthew. 35 64, Romans, =5 61 Titus, Philemon, Hebreaws,

Bt. Mark. 3% Corinthians I. and IL. 3% and James.

8t. Luke. 3= &d. Galatians, Ephesians, and | Peter, Jude, and John. 35

8t. Johmn. 35. é&d. Philippians. 3s. The Envclnﬂqn. 35 7

The Aots of the Aposties, | Colossians, Thessalonians, | An Introduction tothe New
% 6d and Timothy. 35 Tostament. = &d.

Commentary, The 0ld Testament. Edited by Bishop ELLICOTT. Handy Volume
Edition. Suitable for School and general use. -

Genesin. 35 & Levitious. 35 Deuteronomy. a5, 6d.
Exodus. 3 ! Numbers., == &d.

Dictionary of Religlon, The. An Encyclopedia of Christian and other
Religious Doctrines, Denominations, Sects, Heresies, Ecclesiastical Terms, History,
Biography, &c. &e. By the Rev, WiLLiam BENHAM, By, Cheap Edition. 108 6d.

Doré Bible. 'With 230 Illustrations by GUSTAVE DoRE. Original Edicion.
Two Vols., best mﬁ?ﬁ:cﬂ, gilt edges, £15. Popular Edition. With Full-page Illus-
trations. In One Vol. 135s.

Early Days of Christianity, The. By the Ven. Archdeacon FARRAR, D.D., F.R.5,

Liprary Eprtion. Two Yols., 24s, ; morocco, £2 35 :
Porurar Eprtion. Complete in One Volume, cloth, 6s.; cloth, gilt edges,
73, &d. ; Persian morocco, 105 6d. 3 troe-calf, 155

Family Prayer-Book, The. Edited by the Rev. Canon GArpETT, M.A., and
the Bev, 8. Martix, Extra crown 4to, cloth, gs. § moroceo, 185

Gleanings after Harvest. Studies and Sketches. By the Rev. Joun R. VERNON,
M.A. Illustrated. Gs.

Gospel of Grace, The, By a Linpesie. Cloth, 2s. 6d.

w@raven in the Rock.” By the Rev. Dr. SamueL Kixns, F.RAS, fe &

Ilustrated. 125 6d.
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“Heart Chords.” A Series of Works by Eminent Divines. Bound in cloth, red

‘edges, 13, each.

My Fathor. Elythn Right Rev. Ashtcn Ozenden, My Boul. By the Rev, P. B, Pawer, M.A.

late Dishap of Montreal. My Growth in Divine Life. By the Re.

Bible. the Bt Hev. W, Boyd Carpenter, Prebendary Raimtdi, M.A. :

Bishop of Kipon, My Horeafter, By the Very Rev, Dean Bicker-
My Werk for God. By the Right Rev. Bishop steth.
My ORlont tn Lifs, By the Ven, Archdeac Ay sl wiE o SR e st i

e Ven. Arc af on i

Farrar, DL, 4 My Aids to the Divine Lifs, By the Very

Aspirations. Bythe Rev. G. Matheson, DD, Rev. Dean Bayle.

Emotionnl Lifa. By P'reb. Chadwick, ILD, My Bources of Strength. By the Rev. E. E
My Body. By the Rév, Frof, W. G. Blalkie, D.13, Jenkins, M.A.

Helps to Bellef. A Series of Helpful Manuals on the Religious Difficulties of the
Day. Edited by the Rev. TEicymouTH SHorg, M.A., Canon of Worcester, and
Chaplain-in-Ordinary to the Queen. Cloth, 15 each,

CREATION, Bytholate Lord Bishop of Corlisle. THE MORALITY OF THE OLD TESTAMENT. By

HIHEI;]IIE. l;:' the Bev, Brownlow Mait- the Rev. Newman Bmyth, D.D.

PRAVER. By the Rov. T. THE DIVINITY OF OUR LORD. By the Lord

Ma ¥ Rev. T. Teignmouth Shora, Biahop of Derry.
THE ATONEMENT. By William Connor Mages, D.D., Lato Archbishop of Yorlk.

Bid Treasure, By Ricuarp Harris HiLL. 1s,

Holy Land and the Bible, The. A Book of Secripture Illustrations gathered
in Palestine. By the Rev. Conninciam Gexig, LD, LL.D. (Edin.). ith Map.
Two Vols. a4s. fifusirated Edition. One Vol 215,
Life of Christ, The. By the Ven. Archdeacon FArrAR, DD, F.R.S., Chaplain-
in-Ordinary to the Queen.
Cuear liLusTRATED EpiTion. Large 4to, cloth, 75 6d. Cloth, full gile, gile
edges, 105, 6d,
Ligkary Emmiow. Twa Vols. Cloth, 248, ; morocco, 425
Porvrar Eoitiow, in One Yol. Bvo, cloth, és.; cloth, gilt edges, 75 8d. ; Persian
morocco, gilt edpes, 108, 64, @ tree-calf, 155,
8 Ring, The. By WiLLiaM LaAnpELS, D.D. Bound in white
leatherette. New and Cheaper Ediidon, 35. 6d.
Morning and Evening Prayers for Workhouses and other Institutions.
Selected by Louvisa Twining, 23,
Moses and Geology; or, the Harmony of the Bible with Science. By
the Rev. Samues Kinws, Ph.D., F.R.AS. Ilustrated. Demy 8vo, 8s. 6d.
My Comfort in Sorrow. By Hucn Macwminran, D.D., LL.D,, &e., Author of
* Bible Teachings in Nature,” &c. Cloth, 1s.

New Light on the Bible and the Holy Land. By B. T. A. Everrs. [Illus-
trated. Cloth, z15.

FProtestantism, The History of. By the Rev. J. A. WYLIE, LL.D. Containing
upwards of oo Original Illustrations. Three Vols., 275, § Lifrary Edition, 30s.
“Quiver” Yearly Volume, The. With about 6oo Original Tlustrations and

Coloured Frontispiece. 7s. 6d.° Also Monthly, 6d.
Bt. George for England; and other Sermons preached to Children. Fifh
Edition. By the Rev, T, TeigumovuTn Snore, M. A, Canon of Worcester, ss,

8t Paul, The Life and Work of. By the Ven. Archdeacon FArragr, D.D.,,
F.R.5., Chaplain-in-Ordinary to the Queen.
Lisrary Epimion. Two Vols, cloth, 245 5 calf, ya3s.
ILLusTRATED EpiTion, complete in One Volume, with about soo Illustrations,
A1 15, ; moroceo, £z 95 ’
Porurar Enpirion. One Volume, 8vo, cloth, 8s. ; cloth, gilt edges, 75 6d.:
Persian morocco, 108, G6d. ; tree-calf, 155

8hall We Know One Another in Heaven? By the Rt. Rev. J. C. RyLE, D.D.,
Bishop of Liverpool. New and Encarped Edition. Paper Covers, fd.

Bhortened Church Services and Hymns, suitable for use at Children's Services,
Compiled by the Rev. T. TeicxmouTH Sxore, M.A., Canon of Worcester,
Enlarged Edition. 1s.

Christl : Evidences of Christianity set forth in the Person and Work of
Christ. By the Rev, James AiTcHisoN, ss

“Eunday:” Its Origin, History, and Present Obligation. By the Ven. Arch-
deacon Hessev, ILC.L.  Fifek Edifion, 75. 6d.

Twillght of Life, The: Worde of Counsel and Comfort for the Aged. By
Joux ELLERTON, MLA. 13 6d.
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Gducational Works and Students” Manuals.

Agricultural Text-Books, Cassell's, (The ** Downton " Series.) Fully Tllustrated,
Edited by Joun WricHTson, Professor of Agriculture,

Boils and Manures. By J. M. H. Munre, D,5¢. (Landon), F.LC., F.C.5.
Farm Eruﬂ.. By Frofessor Wrightson., =5 &d, 2] =
Live Btock. By Professor Wrightson. =5 &d.

Alphabet, Cassell's Pictorial. Size, 35 inches by 42} inches. Mounted on
Linen, with rollers, 3s 6d.

Arithmetic :—Howard's Anglo-American Art of Reckoning., The Standard
Teacher and Referee of Shorthand Business Arithmeticc. By C. F. Howamn.
Paper, 1s. ; cloth, 5.  New Enlarged Edition, ss.

Arithmetics, The Modern School. By GEoRGE Ricks, B.Sc. Lond. With Test
Cards, (List on ajipa‘r'm#:'am}

Atlas, Cassell’s Fopular. Containing 24 Coloured Maps, 25 6d.
Book-Eeeping. By THEODORE Jowes. For SCHOOLS, 2s.; or cloth, 3s. Fog
THE MILLION, 25 ; or cloth, 35. Books for Jones's System, Ruled Sets of, as,

Chemistry, The Publiec S8cho By J. H, AnpErson, MLA. 23, 6d.

Classical Texts for Bchools, Cassell’s. (A Jist sens post free on application.)

Cookery for Bchools. By LizziE HERITAGE., 6d.

Copy-Books, Cassell's Graduated. Complete in 18 Books, =2d. each.

Copy-Books, The Modern School Completein 12 Books. =2d. each.

Drawing {:npie}?, Cassell's “New Standard." Complete in 14 Books. ad., 3d,,
and 4d. each.

Drawing Copies, Cassell's Modern School Freehand. First Grade, 1s. Second

Grade, 25, g
Electricity, Practical. By Prof. W. E. AvyrTon. 75 6d.
Energy and Motion: A Text-Book of Elementary Mechanice, By WiLLiaM
Paice, M.A. Illustrated. 13, 64d. 7
English Literature, A First Sketch of, from the Earliest Period to the Present
Time, By Prof. Henny Moriey., 7s. 6d.
Euclid, Cassell's, Edited by Prof. WALLACE, M.A, 15
Euclid, The Firast Four Books of New Edition. In paper, 6d. ; cloth, od.
French, Cassell's Lesgons in, MNew and Revised FEdition, Parts I, and 11,, each,
2%, 6d. ; complete, 45. 6cd.  Key, 15. 6d.
Prench-English and English-French Dictionary. ZESniirely New and Enlarged
Edition. 1,150 pages, Bvo, cloth, 35 6d.
French Reader, Cassell's Public School. By GUILLAUME 5. CONRAD., 2s. 6d.
Galbraith and Haughton's Scientific Manuals.
R, rectometey = o Bl 2ok T ol Sl R
o, G, drostatios. éd. Steam Enginé. 38 64, Algabra.  FParr 1, cloth, a5 &1,  Com-
plete, 75 6d, Tides and %idu.l Currents, with Tidal Cards, 3s.
Gaudeamus. Songs for Colleges and Schools. Edited by Jony FARMER. 55
Words only, paper, &d. ; clath, gd.
Geometry, Firat Elements of Expami;antal. By PAUL BERT. Illustrated. 1s.6d.
Geometry, Practical Solid. By Major Ross, R.E. =25
German Dictionary, Cassell’s New. German-English, English-German, Cheap
Edition, cloth, 35 6d.
German of To-Day. By Dr. HEINEMANN. 15 6d.
German Reading, First Lessons in. By A. JAGsT. Illustrated. 1s
Hand-and-Eve Tralning. By G. Ricks, B.Se. Two Vols,, with 16 Coloured
Plates in each Vol. Crown 4to, 6s. each. ; ’
#“Hand-and-Eye Training" Cards for Class Work. Five sets in case, 1s. each.
Historical Cartoons, Cassell's Coloured. Size 45 in. x 351in. 25, each. Mounted
on canvas and varnished, with rollers, ss. each. (Descriptive pamphlet, 16 pp., 1d.)
Historical Course for ﬁcﬁuula, Ga.asa'rh's. lustrated throughout. I.—Stories
from English History, 18, IL.—The Simple Outline of English History, 15 3d.
I11.—The Class History of England, 2= 6:.].]: T d English-Latin), - Revised
i , Cassell's New. (Latin-English and English-Latin). evi
L“mh?}?tlk?nva:rljkrim:unm, M.A., umg J. F. Cnfm.n-s. B.A, 35 6d.
Latin Primer, The New. By Prof. . P. POSTGATE. 25, 6d.
Latin Primer, The First. By Prof. POSTGATE. 1s.
Latin Prose for Lower Forms. By M. A. BAYFiELD, M.A. as. 6d.
Laundry Work (How to Teach It). By Mrs. E. LorDp. 6&d.
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Laws of Every-Day Life. For the Use of Schools. By H. O. ARNOLD-FORSTER,
M.P. 15 6d. Special Edition on green paper for those with weak eyesight, 2s.
Littls Folks' History of England. By Isa Craic-Knox., Illustrated, 1s. éd.

Making of the Home, The, By Mrs, SAMUEL A, BARNETT. 15 &d.

Map-Building Series, Cassell's. Outline Maps prepared by H. O. ARNOLD-
Forster, M.P. Per set of 13, 15

Marlborough BookS:—arithmetic Examples. 35. Arithmetis Rules. 5. 6d. French
Exorcises. s &d. Frénch Grammar, =i 6d erman Grammar. 3s. &d,

Mechanics for Young Beginners, A First Book of. By the Rev. J. G. EASTON,
M.A. 4s. 6d.

Mechanics and Machine Designm, Numerical Examples in Practical. By
R. G. Braxg, M.E. With Diagrams, Cloth, 23. 6d.

“Model Joint" Wall Sheets, for Instruction in Manual Training. By S
BarTEr. Eight Sheets, 25. 6d. each.

Natural History Coloured Wall Sheets, Cassell's New. Consisting of 18
subjects. Size, 39 by 31 in. Mounted on rollers and warnished.  3s. each.

Object Lessons from Nature. By Prof L. C. MravLy, F.L.S,, F.G.S. Fully
IMustrated. Half cloth, paper boards, 25.; or cloth, 25 6d.

Physlology for Schools, By AvrFreEn T, ScrHorieLp, M.D., M.R.C.S,, &e
With Wood Engravings and Coloured’ Plates. 1s. gd. Three Farts, paper covers,

. each ; or cloth Iime, 6d. each,

Poetry Readers, Cassell's New. Illustrated. 1=z Books. 1d. each. Cloth, 15, 6d.

Popular Educator, Cassell's New. With Revised Text, New Maps, New Coloured
Plates, New Type, &c. Complete in Eight Vols. ss. each; or Eight Volumes in
Four, !EL:lIi'-mn-mcc-n, £0s5.

Esader, The Citizen. By H. O. ArnoLD-ForsTER, M.P. Cloth, 15. 6d. ; alsoa
Scottish Edition, Cloth, 15. 6d.

Beader, The Temperance. By Rev. ]J. DENNIS HIRD. Crown 8vo, 15, 6d.

Eaaders, Cassell’'s ““Higher Class " (Lisf on application.)

Readers, Cassell's Historical. Illustrated. (List on appiication.)

Beaders, Cassell's Readable. Illustrated. (Lisf on appiication.)

Readers for Infant Schools, Coloured. Three Books. 4d. each,

Beaders, The Modern Geographical. Illustrated throughout. (Liséon agplication.)

Readers, The Modern School. Illustrated. (Lisf on agplication.)

Beading and Spelling Book, Cassell’s Illustrated. 1s.

Bound the Empire. H‘f' G. R. PARKIN. With a Preface by the Rt. Hon, the
Earl of Rosebery, K.'I'. Fully Illustrated. 1s, 6d.

Behool Bank Manual A. By AcNEs LAMBERT. 6d.

Bchool Certificates, Cassell's. Three Colours, 63x 44 in., 1d. ; Five Colours,
tig ® g in., 3d. ; Seven Colours and Gold, g = 63 in., 3d.

Belence Applied to Work., By J. A. BoweR. Illustrated. 15

Bcience of Every-Day Life. By J. A. Bower. Illustrated. 1s.

Bculpture, A Primer of. By E. RoscoE MuLnins, Illustrated. a2s. 6d.

Bhade from Models, Common Objects, and Casts of Ornament, How to. By
W. E. Srarkes. With 25 Plates by the Author, 35

Shakspere’s Plays for School Use. [llustrated. s Books. 6d. each,

Bpalling, A Complete Manual of By J. D. MoreLrn, LL.ID. s,

Technical Educator, Cassell's. Illustrated throughout. New and Revired
Editfon. Four Yols. ©s. each.

Technical Manuals, Cassell's, Illustrated throughout. 16 Vols,, from 23, to 45. 6d.
(List free on agplication. )
ology, Manuals of Edited by Prof. AvyRTox, F.R.5., and RicHARD
WormerLy, D.Se., M.A.  Illustrated throughout.

The Dyeing of Textile Fabrics. By Frof Design in Textilo Fabrics. By T. R. Ashen-

Hummel., = hikirst, 8. G
Watoh and Clock Making. DBy I G:I.'H.“‘“I'I-W. ﬂp']‘lmﬂ Woaollen and Woratod. B}' W
Vice-President of the Hritish Horological 5. MclLaren, M. P. 45 &1
Inntiisite, a8, 6d. r”‘;uﬂl Mechanics., By Prol. Perry, M.E.
Btool and Iron. By Frof. W. H. G ood, Cuttin Toals Worked b
P.C.5, M.LC.E,, &c. s Aoy it By Bt Eobh o e o M-

Test Cards, Cassell’s Combination. In sets, 15, each.
Test Cards, Cassell's Modern School. In sets 15 each.
World of Ours, This. By H. O, ArnoLD-FORSTER, M. P, Fully Illustrated. 3s, 6d.
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Books for Poung PPeople.

*Little Folks" Half-Yearly Volume, Containing 432 pages of Lm::dpmwith
Pictures on nearly every page, together with Two Ful L.i;‘:agg Plates printed in Colours
and Four Tinted Plates. Coloured boards, 3s. 6d. ; or cloth gilt, gilt edges, ss.

Bo-Peep. A Book for the Little Ones. With Original Stories and Verses,
Illustrated with beautiful Pictures on nearly every page, and Coloured Frontispiece.
Yearly Volume. Elegant picture boards, as. 6d. ; cloth, 5. 6d.

Bashful Fifteen. By L. T. MEADE. Ilustrated. 3=, 6d.

Peep of Day. An Old Friend in a New Dress. Illustrated. 3s. 6d.

Magpgie Steele’s Diary. By E. A, DiLLwyn, 25 6d.

A Bundle of Tales. By MAGGIE BROWNE, SAM BrowNE, & AUNT ETHEL. 3564

Fairy Tales in Other Lands. By JuLiA GopDARD. Illustrated. 3s. 6d.

Btory Poems for Young and 0ld. By E. DAVENPORT. 6s.

Pleasant Work for Busy Fingers. By Maccie Browse, Illustrated. zs

Born a Eing. By FRANCES and Mary ArNoLD-ForsteEr, Illustrated. 1s.

The Marvellous Budget: being 65,636 Stories of Jack and Jill By the
Rev. F, BensverT. Ilustrated. Cloth gile, 25, 6d.

Maglc at Home. By Prof. HoFFMman. Fully Ilustrated. A Series of easy
and startling Conjuring Tricks for Beginners, Cloth gilt, ss.

Schoolroom and Home Theatricals. By ArRTHUR WaucH. With Illustra-
tions by H. A. J. Mizes. Cloth, 2s. 6d.

Little Mother Bunch. By Mrs. MoLEsworTH. Illustrated. Cloth, 35. 6d.

Heroes of Every-Day Life. By Laura LANE. With about 2o Full-page
Illustrations. =56 pages, crown Svo, cloth, 25, 6d.

Bhips, Sailors, and the BSea. By R. ]. CORNEWALL-JONES, [llustrated
throughout, and containing a Coloured Plate of Naval Flags. Cheap Edition, 25. 6d.

The Tales of the Sixty Mandarins. By P. V. Ramaswami Raju. gs.

Gift Books for Young People. By Popular Authors, With Four Original

Illustzations in each. Cloth gilt, 1=. 6d. each.
The BHoy Hunters of Hentueky., By Jaock Marston's Anchor.,
Edward 5. Ellis. Frank's Life-Battle.
Bed FPeather: a Tals of the American Major Monk's Motto; or, “Look Hefore

Frontiar. Edward 5, Ells. Fon
I":.-j_tr..arli., ar, “?{’n a Long Lane that has Tin%hi'?néqiliu:«:tm'n Trial; or, " All is not Gold
no e Lk ors."
: or, “Those who Live in Glass Trsula's Stumbling-Block.
ouses shouldn't throw Stonos.” Huth's Life-Work:; or,"¥No Pains, no Gaina ™
The Two Hardoastles. Hags and bowe,
Heaking a City. Uncla Willilam's Charge.
Hhoda's Reward. Fretty Pink's Purposa.

Golden Mottoes' Series, The. Each Book containing 208 pages, with Four
full-page Original Illustrations. Crown Bvo, cloth gilt, 25. each.

a1 erandum.” Bythe Rev. F. Lang- “Homour ia my Guidsa'™ By Jeanls Herdng
Lridgss -4 5  a{mata sm{%ﬁﬂ'ﬂ By, Emily Searchfeld.

#Rear and Porbear.” DBy Sarah Fitt. “Ha Conguers who Endures ’;By'rhz..luﬂur

“Paremost if I Can.” By Helen Atteridge. of " May Cunningham’s Trial,™ &c.

¢ Oross and Crown” Saries, The, With Four Illustrations in each Book. Crown

Bvo, 256 pages, s, 6d. each.
Hercesof the Indian Empire : or, Storiesof | By Fire and SBweord; a Story of the Hugue-

T T i nots, By Thomas Archer
Valour and Vietory. Dy Emest Foster. PR :&npgurnn‘:l‘?w: A Ao .

Through Trial to Trinmph; or, “The Covenant, By Annie S, Swan

Royal Way." By Madeline Boravia Huant, Wo. XIIL; oF, the Story of n“; Toost Vestal.
In Letters of Flame; A Btory of the = £
Weldenses. By C. L. Matéaux. il!_iﬂd:]ff Early Christian Days. Hy Emma
Strong to Suffer; A 8t of the Jews. By Frecdom's Sword: A Story of the Days of
E?ﬁrl'm‘- g Wallaco nnd Bruee. By Annie 5, Swan,
Five Shilling Books for Young People. With Original Illustrations. Cloth
U dgmﬁ 5"":-«'él:whx't By Henry Frith
D Dy B in: or Viking Life | Bound by a Spell; or, the Hunted Witeh
Th?,nmlm :‘;& ﬂ“}r;ﬂimn} ?ri:xt.jk'ﬂdg&:f: | of the Forest. By the Hon. Mrs. Greene.

Albums for Children. Price gs. 6d. each,

Zhe Ouit-chas Album. Toided, My Own Album of Animals. Iustrated.
r Home, iy .
ﬂ.&s,“ Inﬁ!ﬂ type, and illustrated Illruuu'lil}u.ll.y Pioture Album of All Sorts. llustrated

v Wanted—a Hing " Series. [llustrated. gs. 6d. each,

bin's Ride. By Ellinor Davenport Adame Wanted—a EKing; or, How Merle set tha
E?ﬂt .EErnnedmlrmm[Lm B;rvegtg;rgir:; M. I ;i'r'l‘.:.hlﬂ‘j Rhymes to Rights. By Maggie
Synge. W




Selections from Cassell & Company’s FPublications.

Crown 8vo Library. Cheap Fdifions, =5 6d. each.

RBambles Round London. By 1o Wild Adventures in Wild Places. By Dr.
atfaux.  Hlustrated. Gordan Stables, R.N.  Hlusirated,
Around and About Old England. By C. Modern Explorers. By Thomas Frost, Ilus.
L. Matdaux, IHustraged. mated, New amd cheager Edifion,
Paws and Claws. By one of the Authors of Early Explorers. By as Frost,
* Pogms Written for & ChilL™  lustrated, Home Chat with our Young Folks, [IHlus-
Decisive Events in History. By Thomas eratedd throw k.
Archer. Witli Original [Hustrations. Jun.Em P and Plain. IHastrated
The Troe Robinson (rusoes.  Cloth gile. throughoat.
Feops Abroad for Folks at Home, [us- The England of Shakespearse. By E.
trated throughout Goadby., With Full-page lllustrations,

Three and Sixpenny Books for Young People. With Original Ilustrations.
Cloth gilt, 35. 6d. each.
The King's Command. A Story for Girls, Folly. By L. T. Meade.

By Maggie Symingrton, The Palace Beautiful. By L. T. Mead
A Bweat Girl Graduate. L. T, Mead = o A &
The White House at Inch Gow. By Mrs. Follow my Leader.
]:i:ih - Ftateee A St For Fortune and Glory.
Loat in Samon. = ventune |
EERSNAGEDD Y | DR
I von . ]
E. 5. Ellis. ¥ | & World of Girls. By L. T. Meade.
Books by Edward 8. Ellis. Illustrated. Cloth, 25 6d. each.
Thoe Hunters of the Ozarlk. The Last War Trail. Ned in the Blook Housa.
The Camp in the Moun- Med on the River. A Tale E‘Et‘bﬂ-rﬂ of Ploneer Life in
B uc £
Nedin the Woods. A Tale of Indian River Warfare. The Lost Trail.
of Early Days in the West. Footprints in the Forest, Camp-Fire and Wigwam.
Down the Missizssippd. Up the Tapajos. Lost in the Wilds,
Bixpenny Story Books. By well-known Writers, All Hlustrated,
The Smuggler's Cave. Little Bird
Little Lizzie. Littie Piokies. mm”“ S
The Boat Club, The Elchester Colloge Little Peacemalker.
Luke Barnicott Hoys. The Delft Jug.
Cassell's Picture Story Books. Each containing 60 pages, 6d. each.
Little Talks Inisy's Story Boolk. Auntis's 8
Bright Btars. Dot's Bto ok, Birdie's afgg“jmx_
Nursery Joys A Nest of Stories. Little Chimes,
Fot's Foay. GFood Night Stories. A Bhaaf of Tales.
Tiny Tales. Chats for Bmall Chatterars. Dewdrop Storiss,

Illustrated Books for the Little Omes. Containing interesti :
Mustrated. 1s each; or cloth gilt, 1s. 6d. ng resting Stories. All

Firslight Storiea Dumb Friends, Our Sah

Sunlight and Shade. Indoors and Out. mﬂﬂ;ﬂjﬂd&ﬂum.

HRub-a-dub Tales, Some Farm Friends. Croatures Wild,

Fine Feathers and Fluffy Those Golden Sands. Up and Dowr the Gardan,
Fur, Little Mothers ana theis .a.ﬁ Borts of Adventures.

Borambles and Scrapes. Children. Our Sunday Stories,

Tittle Tattle Tales. | Our Pretty Pota. Our Holiday Hours,
Wandering Ways.

Shilling Story Books. All Illustrated, and containing Interesting Stories,

Baventeen Cata. The Cuckoo in the Robin's | Aunt ’
Bunty and the Boys. Tohn's Mistake.  [Nest. | The Mas soookat.
The Heir of Elmdale, Dinmonds in the Sand. The Cost of Revenge,
Thgﬂlgg:g.cry at Shonoliff %‘t‘uﬂﬁﬁ' ¢ Bive Tat Eiwur Frank,
L B ry o v a
Claimed ot Last, and Roy's FPitchers. TE]: rgjﬁﬂd;:%
Bownard Tho Giant's Cradis. Harry Maxwell,

Thorns and Tangles. Shag and Dall, A Banished Monarah,

“Little Folks" Painting Books. With Text, and Outline IMustrations for
El‘ttﬁgﬂilmlr Pqﬂnl::mgi. 18, each,
Mto 1'111.“:- cusoms for * Little Folks The *Little Folks™ Proverb Painting

X. Cloth enly,
The *Little Folks” DMluminating Book,

Elghteenpenny Story Books. All Illustrated throughout.

FE;! R’E"EEL,“*Q,- & Dion- ) nE-::-:'L"q flnlu. and the -;-w.mh Eﬂm.., e
oy's Life, L iy (e moro than Gold,
Throo erafllmr Laasieg, gmﬁlr%ﬁhfrm, Eﬂ"'.'!’#h Flood—Through

T,
By Land and Soea. T
The Young Borringtons, ﬂguﬂﬂ with the Golden

UF the ar.
T nk'&&:@m: & othor Storien.
P Boy. deff and Lok Storice of the Olden Time,

Tho




Selections from Cassell & Company's Publications.

The “World in Pictures" Series, Illustrated throughout. zs &d. each,

A Bambla Round Franca. The Eastérn Wonderlan |
All the Russins. GFlimpees .;r En:t.i:. ;mn-'ﬂi‘”‘"’
The Tang of he 3 Pyramids (Egypt) The TAnd of Tomples

8 Land o . and o "
Foops into Ching, Tha Teles of the Daeths o

Cheap Editlons of Popular Volumes for Young People. Ilustrated. 2s. 6d,

each.
In Quest of Gold ; or, Tnder | The Romanos of Tnvantion : | For Gi““n ond Eing.
tie Whanga Falls . Wigncties from the Ancals of | Working to Win.
On Board tha Srnreralda or, Industry and Science. FPerils Afioat and Brigands
Martin Leigh's Log. Esther Went. Ashore.
: Three Homes,
Two-8hilling Story Books. All Tlustrated,
Btories of the Tower. The Children of the Court, | Two Fourpenny Bits.
Mr. Burke's Nieoos. A Moonbeam Tangle. Pna‘:: Nﬂall:.r.
May Cunningham's Trial Maid Marjory. Tom Heriot
The Top of the Imdder: | The Four Cats of the Tip- | Aunt Tabitha's Waifa,
How to Heaoh it pertans. In Mischial Again.

Littls Flotsam. Marion's Two Homes. Through Feril to Fortuns.
Madge and her Frienda Little Folks' Sun Book. | Peggy, and other Tales.
Sohool Girls.

Half-Crown Story Books.
Little Hinges. At the Sounth Polae.
Margaret's Enemy. Truth will Out.
FPen's Perplexities. FPiotures of School Lifo and Boyhood.
TNotable pwrecks. The ¥Young Man in the Battle of Life. By
Golden Days. the Rev, Dr. Landels.
Wonders of Common Things. Soldier and Patriot [George Washingten).

Casgsell's Pictorial Scrap Book. In Six Sectional Volumes. Paper boards,

cloth back, 35. Ad. per Vol
Qur Scrap Book. | The Magpie Scrap Book.

The Seaside Scrap Book. The Lion Scrap Hook.
The Little Folks' Scrap Book. The Elephaut Scrap Book.

Library of Wonders. Illustrated Gift-books for Boys. Cloth, 1s. 6d.

Wonderful Adventures. Wonders of Bodily Strength and Skill
ngnerm Ealloon Ascaents. Wanderful Escapes.
Wonders of Animal Instinet.

Books for the Little Ones. Fully Illustrated.
Rhymes for the Young Foll. By William Fairy Talea. Ilustrated. 35 6d

‘Allingham, Deautifully Hlustrated, 35, &d. Tha Old Fairy Tales. With Original IThes-
The Sun Scerap Hook. With Several trations. Boards, 15, ; clath, = &d.
Hundred [Nustrations, Boards, 3s. &d. ; clath, My Dinry. With Twelve Colwured Plates snd
gilt edges, g5, - 356 Wieodcots., 15,
The History Sorap Book. With nearly The Pillgprim's Progross. With Caloared
1000 Engravings., =i ; cloth, 76 6d. IMustrations. a5, 6d.
Caesnll's Hobinson Crusoe. With 100 Cassell’'s Swiss Family Robinson. ks
Iliustrations, Clath, 35 &d.; gllt edpes, g5 trated. Cloek, 38. 6. ; gilt edpes, e5.

The World's Workeras, A Series of New and Original Volumes by Popular
Aunthors. With Portraits printed on a tint as Frontispiece. 18, each.

Charles Haddon Spurgeon. By G. Holden | Dr. Gutbwris, Father Mathew, Elihu Bur-
Fi ritt, Joseph Livesoy.

Dr. Arnold of Eugby. By Rose E, Selfe. 8ir Henry Havelook and Colin Camphbaell

Tha Barl of Shaftesbury. Lord Clyde.

Barah Robinson, Agnos Weston, and Mrs. Abraham Lincoln.

Meredith.
Thomas A Edison and Samuel F. B. | David Livingstons.

Morse. Goorge Muller and Andrew Reod
Mra Somerville and Mary Carpenter. Hichard Cobden.
General Gordon. Bnmdnﬁlu Franiklin.

arles Dickens,
g?nmn-uu I-?i t]r::?m;aln, Catherine Marsh, Turner the Artist.

Frances Ridley Havergal, Mrs. Ran- Goorge and Robert Stophenron.
yard (L. ¥. E."}. Bir th!l 8alt and George Moore.

8% The above Works (exchuding Richard Cobden and C. H. Bpurgeon) can alio & had Three in
! Prie Fol., cloth, il edges, 35,

CASSELL & COMPANY, Limited, Ludgare Hill, Lonuon ;
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