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ADVERTISEMENT.

The scientific publications of the National Museum consist of two
series—the Bulletin and the Proceedings.

The Bulletin, publication of which was begun in 1875, is a series
of more or less extensive works intended to illustrate the collections
of the U. S. National Museum and, with the exception noted below,
is issued separately. These bulletms are monographic in scope and
are devoted principally to the discussion of large zoological and
botanical groups, faunas and floras, bibliographies of eminent natural-
ists, reports of expeditions, etc. They are usually of octavo size,
although a quarto form, known as the Special Bulletin, has been
adopted in a few instances in which a larger page was deemed indis-
pensable.

This work forms No. 67 of the Bulletin series.

Since 1902 the volumes of the series known as ‘“ Contributions from
the National Herbarium,”” and containing papers relating to the botan-
ical collections of the Museum, have been published as bulletins.

The Proceedings, the first volume of which was issued in 1878, are
intended as a medium of publication of brief original papers based
on the collections of the National Museum, and setting forth newly
acquired facts in biology, anthropology, and geology derived there-
from, or containing descriptions of new forms and revisions of limited
groups. A volume is issued annually, or oftener, for distribution
to libraries and scientific establishments, and in view of the impor-
tance of the more prompt dissemination of new facts a limited edition
of each paper is printed in pamphlet form in advance.

' RicHArRD RATHBUN,
Assisant Secretary, Smithsonian Institution,
In Charge of the United States National Museum.
WASHINGTON, U.S. A., September 16, 1909.
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INTRODUCTION.

The former work, prepared in 1892 under the direction of the late
Dr. C. V. Riley, served a most valuable purpose in showing beginners
the best methods of collecting and preserving insects. During the
years that have passed since its preparation many new methods have
been devised and studies conducted on entirely new lines. Therefore
it has been considered necessary to prepare an entirely new paper.
Many notes on methods of preparation of material have been culled
from the pages of the entomological journals, and several members of
the Bureau of Entomology have furnished items of value in their
special lines.:

Practically every entomologist of much experience has developed
methods especially suited to his favorite group of insects, and agree-
able to his temperament. One can not expect that his methods will
be adopted entirely by others. Therefore in the following pages sev-
eral methods are usually given for doing a thing, and other ways are
doubtless familiar to many collectors. As a general rule patience in
collecting, care in the handling, and uniformity in the preparation of
specimens will result in a good collection. And a good collection is
the first requirement and the greatest inducement to study any
group.

NaTaaN BaNks.
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DIRECTIONS FOR COLLECTING AND PRESERVING
INSECTS.

By NatHAN BANKS,
Custodian of Arachnida, U. S. National Museum.

CHARACTERISTICS OF INSECTS.

Insects are readily distinguished from similar animals by a number
of structures or characters. The body is segmented—that is, com-
posed of a series of rings or segments. They have jointed or articu-
lated appendages, such as legs and feelers, or antenne. Worms do
not have these jointed appendages. Insects possess six of these true
legs and one pair of antenne. Spiders do not have antenne, but
have eight legs. Millipedes and centipedes have more than six legs;
and crustacea or crabs also have more than six legs and often two
pairsof antenne. Nearly
all insects are winged in
the adult form. The
other groups are not
winged. The insects are
known scientifically as
Insecta, and, together
with the crustacea, spi-
ders, centipedes, and mil-
lipedes, they form a group
known as Arthropoda.
Sometimes theinsectsare ¥ie. 1.—HABROCYTUS THYRIDOPTERIGIS, SHOWING PRINCIPAL
called Hexapoda, or hex- FARTS OF AX IneRe
apod insects, to distinguish them from centipedes and the spiders.
Most insects have the body more or less distinctly divided into three
or four parts. The head is always distinct (fig. 1), bearing below
the mouth-parts and above the antenne or feelers and a pair of com-
pound eyes. In many cases there are between the compound eyes
two or three simple eyes or ocelli. Behind the head is the thorax, but
in the case of beetles and some other insects the prothorax is a distinct
main division of the body. The thorax is of three parts—prothorax,
mesothorax, and metathorax—each part bearing a pair of jointed

1
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legs, and the mesothorax and metathorax ordinarily have each a pair
of wings. Behind the thorax is the abdomen, bearing at its tip the
genitalia, sting, ovipositor, or sometimes jointed sete or cerci.
Insects are bisexual, there being a male and a female form. In
some social insects there are other forms known as workers and sol-
diers. The female commonly deposits eggs, but in some cases living
larvee. The eggshatchinto larvee; thelarve feed, molt, or change their
skin several times, and then turn into nymphs or into pupe. The
nymph is active and feeds in a similar manner to the larva, but shows
small wing-pads on each side of the thorax, the rudiments of the
future wings. From the nymph there issues in time the winged
insect. This development through the nymphal stage is called an
incomplete metamorphosis. Most insects, however, change from the
larva to the pupa,
which is quiescent and

¥
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does not feed, and dif-
fers greatly from the
larva in appearance
(fig. 2). This pupa
may be naked, as a
chrysalis, or inclosed
within a cocoon of silk
or earth. From the
pupa there issues in

due time the winged
insect. This line of
development is called
F1G. 2.—DIABROTICA 12-PUNCTATA, SHOWING TRANSFORMATIONS: @, a complete metamor-

BEETLE; , EGG; ¢, LARVA; d, END OF LARVA; ¢, WORK OF LARVA; phosis. These differ-

F,rues. ences above noted are
not only external. In the case of a complete metamorphosis, the
changes that occur inside of the pupa are often revolutionary in the
extreme. The entire internal structure, except the nervous system,
may be reduced to a mass of liquid, and the organs of the mature
insect developed from this liquid.

The wings of the anterior pair in insects are called the forewings or
primaries, and the others the hind pair, or secondaries. When the
forewings are thickened, they are called tegmina or elytra. The
wings have numerous veins through them, the arrangement of which
is constant for each species and of great value in classification. This
arrangement of these veins is called the venation. The legs are
known as front, middle, and hind legs, and each is composed of sev-
eral parts. The most basal part and attached to the body is the
coxa; the next is a minute piece, the trochanter; the third a long
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piece, the femur; then the tibia; and beyond that the tarsus. The
latter is of from one to five joints, and ends in one or two claws. The
top of an insect is called the dorsum, and the lower surface the venter;
the sides are the pleura. Insects do not breathe through the mouth,
but by means of tiny apertures called spiracles placed along the
sides of the body, mostly upon the abdomen. Their mouth-parts, or
cibaria, present a great diversity of structure and use. Commonly, in
biting insects, there is a pair of hard jaws, or mandibles; below them
a pair of maxille, bearing a pair of maxillary palpi (short, jointed
appendages); and an upper and a lower lip. The latter also bears a
pair of palpi, the labial palpi. In many forms there is an unpaired
central piece, the tongue or hypostome. In many insects these parts
or some of them are modified to form a sucking apparatus. The sight
of insects is very different from our own, and most insects apparently
do not notice objects a few feet away from them. The sense of smell
is very acute, and serves to attract them to their food, to the food
plant of the larve, or to their mates. It is usually considered that
the antenne bear the organs of smell. Many insects make sounds;
therefore they must hear. The organs which effect audition are, how-
ever, known only in a few groups and are very different from our ears.
Most insects do not live long in the adult or winged stage; some
only a few days, comparatively few more than one year. Some,
however, spend several years in the larval and nymphal conditions.
When once an insect acquires wings it does not increase in size, so
that the little flies are not, as is often supposed, the young of the
big ones.
IMPORTANCE OF ENTOMOLOGY.

When the early entomologists wrote upon their favorite theme it
was customary to apologize for studying such unimportant things as
insects, and to justify their actions by quotations from the Bible, or
reflections on the insignificance of human life. These remarks of the
ancient writers are as pertinent as ever, but, thanks to the more en-
lightened spirit of this scientific age, are no longer necessary. The
losses caused by insects to the crops of the country are beyond the .
appreclatlon of man’s mind. The cost of the damage by a single
species often runs up into millions of dollars. Likewise the impor-
tance of the beneficial species which prey on and destroy the injurious
forms is now, through such striking examples as the Vedalia ladybird,
becoming familiar to all. Beside the two notably useful insects—the
honey bee and the silkworm—the lac-insects, cochineal, blister flies,
ink galls, etc., are of direct benefit to mankind.

The réle of insects in the transmission of disease has, in recent years,
assumed a tremendous economic importance. The cattle tick was for
years the principal exponent of the possibilities along thls line, but

88552—Bull. 67—09——2
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now a dozen or more ticks are known to disseminate diseases. One
particular mosquito, Anopheles maculipennis, is the main factor in
malaria, while another species, Stegomyia calopus, is equally as respon-
sible for yellow fever. This small family of insects, entirely neglected
a few years ago, is now studied by dozens of entomologists. A flea
(Xenopsylla cheopis) is now connected with the distribution of the
bubonic plague. The house fly, that formerly was thought useful in
the destruction of decaying matter, is now known, through its deposi-
tion of flyspecks on our food, to be concerned in the spread of typhoid
fever, and a possible factor in several other discases. Undoubtedly
other insects will be connected with the spread of disease as the field
of medical entomology is daily widened in extent and importance. In
the Tropics a large number of discases are distributed by insects. The
Nagana disease of South Africa is distributed by the Tsetse fly; the
sleeping sickness by a similar species of fly; the Surra of India by
horse flies, etc. Indeed, the wild animals of the forests have lost
their terrors, and it is the minute creatures that are full of danger.

In the number of specics, insects far exceed all other animals taken
together. Estimates made by well-known entomologists of the num-
ber of insects in the world have ranged all the way from two to ten
millions of kinds. More than 35,000 forms of insects are already
known from our country and this is probably not half of the entire
number. Recently a famous European entomologist, Dr. A. Hand-
lirsch, has figured out that there are about 385,000 species of insects
described from the entire globe. Of them 172,500 are beetles; 60,000
moths and butterflies; 55,000 ants, bees, and wasps; 44,000 two-
winged flies, and 33,000 true bugs. One single family of the beetles,
the weevils, numbers 23,000 species. And, moreover, fully €,000
species are described as new by entomologists each year.

Aside from their great numbers or their agricultural or their medical
importance, insects are a source of study, of interest, of pleasure and
recreation to an ever-increasing number of naturalists year after year.
The pleasure in securing the many beautiful forms, the interest in
studying the remarkable structures, or the charm in unraveling a
peculiar life history has attracted many a busy man as a means of
relaxation from the ordinary duties of life. It affords a recreation at
once healthful and instructive. The increasing interest in outdoor life
and in nature study constantly brings insects into prominence as a
group easily observable and replete with interest. ~All of these factors
have combined to give insects such importance that there are now in
this country over 2,000 members of the brethren of the net. .
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CLASSIFICATION.

The arrangement of insects in groups is known as “classification.”
The plan of classification is as follows: Each kind of an insect is
called a species; several kinds that are similar to each other form a
genus; several genera that have many structures in common make
up a family, and families in turn form an order. Between these
groups entomologists sometimes place other groups, such as suborder,
below the order; superfamily, above the family; subfamily and tribe,
below the family; subgenus, below the genus, and variety, race, sub-
species for forms of the species.

Each insect has two names, words of Latin or Greek, at least in
- form, such as Papilio asterias. The first
name is that of the genus, the second
that of the species; in combination they
form the scientific name of the insect.
The species name is not used twice in
the same genus, and the generic name
is used only once in the names of ani-
mals. If two or more names have been
given to the same insect, we use the first
one. ,

There are many classifications. That
of Linnzeus consisted of seven orders,
but most later writers have insisted on
several other orders. Some of these
orders are perhaps unnecessary for the
purpose of the beginner. About fifteen
orders will be sufficient to indicate most
of the larger natural groups. These are Fie. 3—ONE or THE TuysaNura or
as follows: Thysanura, Collembola, Pla- ~ FISTMOTHS: LEPISMA SACCHARINA.
typtera, Archiptera, Orthoptera, Hemiptera, Thysanoptera, Neurop-
tera, Coleoptera, Strepsiptera, Trichoptera, Lepidoptera, Diptera,
Siphonaptera, and Hymenoptera.

THYSANURA.

To this order belong certain wingless insects, the more familiar of
which are commonly called fishmoths (fig. 3). The fishmoths occur
in houses and infest books and wall paper, feeding on the starchy
paste. Other forms occur among fallen leaves in the woods, under
stones, etc. They are rather slender, tapering, and with long anten-
ne, and two or three long sete or tails. The body is soft and covered
with scales. They undergo no metamorphosis, and are the most
primitive of the insects, similar to the insects from which have devel-
oped ‘all the other orders. They have been studied but little by
entomologists.
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COLLEMBOLA.

These tiny wingless insects are known to every collector as ‘“spring-
tails,”” on account of their agility in leaping (fig. 4). Their body is
divided into two parts—the head, and a larger posterior part bearing
the legs, and beneath near the tip is a forked spring. This spring,
or furcula, is held in a catch near the base of the
venter, and when let loose sends the insect through
the air to a comparatively great distance. Nearly all
of them occur in damp situations. As with the Thys-
anura, they pass through no metamorphosis, and many
of them are covered with scales. There are a great
many species of these tiny forms, and they have been
collected by only a few entomologists. Most of them
should be mounted upon slides. Some, however, may
be kept in small vials of alcohol, with a little glycerin.
Springtails may be collected by the use of a tooth-
B hvmone pick and a vial of glycerin. Touch the toothpick to

rva 1anoui- the glycerin and then bring it close to the insect, which,

NOSA- upon touching the liquid, will become attached, and
then may be washed off in a vial of alcohol. Sometimes a small
forceps with a drop of liquid between its nearly closed tips is useful
in picking up these agile
creatures. Many of them
will be found when sifting
fallen leaves and moss. -

PLATYPTERA.

This order includes small,
soft - bodied insects, often
wingless. The mouth-parts
are formed for biting, al-
though rarely very strong.
They are never aquatic in any
stage, and the young have a
great resemblance to the
adults. There are three prin- F16.5.—A WHITE ANT, TERMES FLAVIPES: ¢, WORKER,

. b, MALE; ¢, ¢, f, STAGES OF FEMALE; d, SOLDIER.
cipal suborders, as follows:

Isoptera.—To this suborder belong the termites or white ants (Ter-
mitidee) (fig. 5) and a few other allied insects. They are social, living
underground in large colonies consisting of several forms of individu-
als. The queen is the mother of the colony, and after starting a nest
she never leaves it. The workers, or neuters, are most numerous
and perform all the work. The soldiers are large-headed forms which
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guard the colony. The males appear at certain times, and they and
the queen are winged. The neuters and soldiers are always wing-
less. Sometimes they do damage to woodwork and to books. A few
of the tropical kinds make enormous nests, sometimes higher than
a man; others make nests in trees. The Embiids

are similar insects, living in less numerous colo-

nies and spinning a web wherever they go.

These forms are best collected in alcohol, though

some of the winged termites may be mounted on

points. '

Mallophaga.—These are small, flat, wingless in-
sects (fig. 6) with short legs and a large head, with
short antenns. Since most of these occur on birds,
they are commonly called ““bird-lice.” They have . 6.—0oxE oF trE
biting mouth-parts, feed upon feathers, hair, and :ﬁ‘:l‘:gz;m‘}"m”“
dermal scales, and do not suck blood from the '
hosts. Several genera live upon mammals. The young are very
similar to the adults. Many species are restricted to one host, but
in some cases one species occurs on a number of related birds, and
many birds harbor two or three different species. They may be
preserved in alcohol, but are best studied when mounted upon
slides.

Corrodentia.—The common members of this suborder (family
Psocide) that occur around houses are known as ‘‘book-lice,”’” but
many others occur on the bark and leaves
of trees and are called ‘‘tree-lice.”” They
are all small insects, most of them with
four wings, but the species occurring around
houses are usually wingless. They are soft-
bodied, with long antenne and slender legs
(fig. 7) and feed on minute plant life, on
paste, hulls of seeds, etc. Many species
F1e. 7.—A TREE-LOUSE, PSOCUS  grg gregarious, at least during their imma-

VENOSUS. (FROM COMSTOCK.) N N
" ture stages, and some spin a web over their
eggs. They fly at twilight. They should be mounted upon micro-
pins, but when possible some should be preserved in alcohol.

ARCHIPTERA.

To this order belong the stoneflies, mayflies, and dragonflies,
three groups that live for the greater part of the time as larve and
nymphs in the water. Although there is no real metamorphosis,
the younger stages differ from the adult in many ways besides the
absence of wings. Together with the Platyptera, Neuroptera,
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Trichoptera, and Mecaptera, they form the ‘‘neuropteroid’’ insects.
There are three suborders, as follows:
Plecoptera. — The stoneflies (family Perlide) are soft insects with

a rather slender, flattened body and large, many-veined wings (fig.
8). The antenne are long and
many-jointed, and in most cases
there are two many-jointed
caudal setee. A part of the
hind wings in the larger forms
folds up like afan. The adults
take no food. The larvee and
the nymphs are aquatic, often
found under stones in streams.
The flies should be pinned and
the wings spread; when possi-
ble, however, it is well to pre-
serve some in alcohol.

F1G. 8.—A STONEFLY, PTERONARCYS REGALIS. Am'soptera.——This suborder
(FrOM COMSTOCK.) . .

includes one family, the

Ephemeride or mayflies (fig. 163 b, ¢), so called, since the adult fly lives

but a brief period, longer, however, than one day. They are very

fragile creatures, with very short antenns and long, tapering bodies

ending in two or three slender setw, and have triangular, many-

veined wings. The legs are slender and very weak. They have in-

complete mouth-parts '

and take no food.

Many species are

attracted to electric

lights in enormous

numbers. A remark-

able peculiarity is that

after they have issued

from the water and

have wings, they molt

again. Thisimmature

winged condition is

called the ¢ subimago, ” FI1G. 9.—A DRAGONFLY, PLATHEMIS LYDIA.

« e (FROM PACKARD.)

and may be distin-

guished from the adult by the fact that the margins of the wings

are minutely ciliate. The larval and nymphal stages are passed

in the water, many feeding on vegetation, but some are predaceous.

They have leaf-like appendages or gills for breathing. They are

a favorite bait with trout fishermen, and are the models for

many of the artificial flies. Most should be pinned, but some speci-

mens saved in alcohol.
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Odonata.—The dragonflies (fig. 9), “devil’'s darning needles,”
“snake doctors,” etc., were familiar to every one of us when a child
as objects of dread. However, they are perfectly harmless and may
be handled without more than a slight pinch from a few of the larger
sorts. They have long, slender bodies; long, many-
veined wings; biting mouth-parts, and slender, bristly
legs. The smaller kinds, called ¢ damselflies,”’ lay their
wings together when at rest. They are predaceous, and
catch many mosquitoes and other small Diptera. The
larvee and nymphs are ferocious inhabitants of ponds
and rivers, provided with extensile mouth-parts that
can suddenly reach forward and catch-an unsuspecting
insect. The adult should be pinned and a slender hog- -
bristle pushed through the body from head to near the ric.10—Ax rar-
tail to prevent the loss of head, and keep the abdomen ;"A‘gag)“”
from bending downward. Some keep a few specimens
of each kind in alcohol. The colors of some are apt to fade soon
aftér death, so that color-notes should be made before killing the
specimens.

ORTHOPTERA.

The members of this order have biting mouth-parts, and four stiff,
many-veined wings. Those of the front pair, called tegmina, are long
and thickened, and usually

overlap at base when at

rest. Those of the hind pair

are large and fold up like a

fan, and are hidden by the

tegmina. The head is large,

and the legs rather stout;

often the hind pair is en-

larged and fitted for jump-

ing. The younger stages,

except for the absence of

wings, resemble the “adult,

and a number of species

never acquires wings, or at

least only rudimentary ones.

Their food habits vary

: greatly, according to the
F16. 11.—ONE OF THE COCKROACHES, BLATTA ORIEN-

TALIS: ¢, FEMALE; b, MALE; ¢, SIDE VIEW; d, YOUNG. group& frhere are ﬁve dls'
tinct sections.

(1) The Dermaptera (Forﬁculidaej , or the earwigs (fig. 10) , differ
from the other forms in having a pair of crude, forceps-like append-
ages at the tip of the body. The idea that they get into ears is
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entirely erroneous, for these tiny insects are quite harmless, and
feed on decaying matter. The hind wing of these earwigs is a very
peculiar structure, unlike the wings of any other insect.

(2) The Cursoria includes
the family Blattidee or cock-
roaches, too familiar to inhab-
itants of cities. They have
long, threadlike antennse, and
slender, spiny legs, and in
many the wings are very short
or even absent (fig. 11). The
eggs are laid in cases, called
“8otheca,” which the female
carries about for some days.
They usually feed on decaying
vegetable matter.

(3) The Raptoria (family
Mantide) and (4) the Am-
bulatoria or walking - sticks
(family Phasmide) are both
most numerous in tropical
countries. To the former be-
long the leaf-insects, and to
the latter the stick-insects,
both striking examples of pro-
tective resemblance. The Mantide (fig. 12) lay their eggs in a large
mass attached to a tree or fence. They have the first pair of legs
enlarged and spiny, with a short claw near tip. They stand mo-

F1G. 12.—A MANTID, VATES TOWNSENDIL,

FI1G. 13.—~A GRASSHOPPER, SCHISTOCERCA AMERICANA.

tionless for hours with their raptorial front legs extended, a position
which has won them the name of praying mantis. Their prayer,
however, is for prey. The Phasmids (fig. 150) are strict vegetarians.

(5) The Saltatoria includes the grasshoppers, meadow locusts, and
crickets. These forms are very common in our country and are recog-
nized by having enlarged hind femora. The grasshoppers (family
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Acridiid®) have short antennse. The two other groups have extremely
long and many-jointed antenne, and
also differ from the grasshoppers in
having a prominent ovipositor.

The grasshoppers (figs. 13, 151) (or
locusts), as is well known, are often
very destructive to crops. They usu-
ally deposit their numerous eggs be-
neath the soil in late summer or
autumn, the young hatching in the
spring and feeding on the adjacent
vegetation. Some species, as the
‘“‘Rocky Mountain locust,” at times
become so numerous that they are
obliged to migrate to obtain food.
These migrating swarms were for-
merly a tremendous scourge to the
western farmers, but now their breed-
ing grounds have been largely de-
stroyed by cultivation. Grasshoppers
are more numerous in species in the
prairie regions than elsewhere in the
country. Several species can make
a noise by their wings when in ﬂjght. F16. 14.—THE KATYDID, CYRTOPHYLLUS PER-

Quite a number of meadow locusts SPICTLLATES:
and katydids (family Locustidz) are predaceous and feed on plant-
lice or other small insects. They are commonly green in color, and

F1G. 15.—A MOLE-CRICKET, SCAPTERISCUS DIDAC- F1G. 16.—A TREE-CRICKET, OROCHARIS SALTATOR :
TYLUS. a, FEMALE; b, MALE.

occur on shrubs or in grass, where they are not readily noticed. The
males of all the species can make sounds by rubbing the base of one
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wing over the other. This part of the wing is especially modified
to make the sound. Each species has a characteristic note, which
can be recognized by one familiar with them. The katydid (fig. 14)
lives in the tops of trees, and though the telltale notes are well known
to many, the insect is rarely seen by anyone.

The crickets (family Gryllide) are very similar to the meadow
locusts, but have only three joints to the tarsi, while the locusts have
four. The males of both groups have a special singing organ, a modi-
fication of the veins at the base of the wings. Some crickets (fig. 15),
known as mole crickets (Gryllotalpa), are very different from the others,
and have their front legs fitted for digging in the soil. They also
have short antenn# and lack the ovipositor. Most of the crickets
are phytophagous, but those found on trees (fig. 16) are predaceous.

@ b
F1G. 17.—A PENTATOMID BUG, STIRETRUS ANCHORAGO: @, ADULT; b, NYMPH.
In all of these three families there are some short-winged or wingless
forms (fig. 152), and sometimes a species varies in wing-length.

HEMIPTERA.

The Hemiptera, or Rhynchota as they are known to many Euro-
peans, differ from the members of all previous orders in the nature of
their mouthparts. These are slender and needlelike and form a beak
fitted for sucking liquids, as blood, or the sap of plants. It is to these
insects that the entomologist applies the name ‘‘bug.” The trans-
formations are incomplete—that is, the young have much resem-
blance to the adults, and there is no resting stage. A few families
(Coccidee and Aleyrodide) have a more complete metamorphosis.
There are four distinct groups, or suborders—the Heteroptera,
Homoptera, Phytophthires, and the Anoplura.

The HETEROPTERA have the basal part of the forewings hardened
and thicker than the apical part, and the apical parts cross flatly when
at rest. The beak arises from the front part of the head. With most
of the Heteroptera (see fig. 17) the head is much smaller than the thorax
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and triangular in shape. Many of the species can cause considerable
pain by puncturing the skin with their sharp-pointed beak. They
also have the power of emitting when disturbed a nauseous odor,
which comes from drops of fluid secreted from two pores on the
under side of the thorax. Most of the species feed on plants, but

Fic. 18.—THE BED-BUG, CIMEX - F1G.19.—A COREID BUG, LEPTOGLOSSUS
LECTULARIUS. . OPPOSITUS.

several families are predaceous. Quite a number of Heteroptera live
in moist places. The chinch bug and squash bug are well-known
members of this group, which includes also the notorious bed-
bug (fig. 18) of many aliases. The latter creature is never winged,
and also does not occur under the "bark of trees in the woods.

Many species deposit their eggs in clusters
on the food plant; others insert the eggs in
the plant tissue. Most have but one genera-
tion a year, passing the winter in the adult
condition under loose bark or among fallen
leaves.

There are many families, the most promi-
nent of which are the following:

The Pentatomidee (fig. 17), which have five-
jointed antenne, and the body rather broad,
with short head, and legs of moderate length. .
Most are brown or green in color, but some Fic. 20.—TeE cENeE BUG,
are prettily marked in bright colors. DUsSS LEUGOPTERUS, & T~

The Coreidee (fig. 19), which have rather ’
longer bodies, four-jointed antenne, a four-jointed beak, and legs of
moderate length; often some of the legs are enlarged, or have mem-
branous expansions.

The Lygwide (fig. 20), very similar to the Coreide, but all are
much smaller, and with fewer veins in the membrane of the wing.
Many of them live on the ground.
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The Reduviide (fig. 144), which' have four-jointed antenns, a
three-jointed beak, and simple eyes, or ocelli. The body is rather
slender. All members of tl:is family are predaceous.

The Capsidee (fig. 21), with four-jointed antenne and beak, with-
out ocelli, and with only two cells in the membrane of the wing, are
small, delicate, rather slender
insects most of which feed on
plants.

The Tingitide, or lace bugs
(fig. 22), feed on the under
surface of leaves of various
trees.

The Cryptocerata, with the
antenns almost invisible, in-
cludes a number of aquatic
bugs (figs. 145, 146) of very
diverse structure and habits. Some are the largest species of the
order, such as the Belostoma or “electric light bug.”

The arrangement of these families is still a subject of much dis-
cussion, but is usually in two groups: Hydrocorisa (water bugs) and
Aurocorisa (land bugs); Gymnocerata (visible antenng) and Crypto-
cerata (hidden antenne); or Trochalopoda and Pagiopoda, according
to the nature of the coxal joint.

The HomoprTERA differ from the Heteroptera in having the fore-
wings of even texture throughout, and the tips do not lap over one
another when at rest. Moreover, the beak in the Homoptera appears
to arise from the posterior end of the head beneath, and the a.ntennaa
are very short, with a fine terminal bristle. The
Homoptera are mostly small insects, and all feed
on vegetation. Nearly all of them are expert
jumpers, although they do not have any enlarged
legs. They are commonly known as leafhoppers
(Jassidee), treehoppers (Membracide), froghoppers
(Cercopide), etc.

The Jassidee (fig. 23) are small and slender in-
sects, abundant in meadows, and. sucking the
juices from plants. Many of them are green or
brown in color, but some are striped or spotted Fie.22.—A Tiverrep svg,
with red or pale. The Membracide (fig. 24) have  GARCAPMA ANGULATA.
the prothorax enlarged to cover most of the body. Usually they are
_ elongate triangular from above, and with folded wings and legs
drawn up they have little resemblance to an ordinary insect. The
Cercopidee are usually diamond-shaped insects; the young often live
in a mass of froth or spittle, which they produce as they suck the
juices from the plants.

F1G. 21.—ONE OF THE CAPSIDE, LYGUS PRATENSIS,
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To this suborder belongs the cicada (fig. 25), or “locust,” whose
shrill voice is a familiar sound in summer. They are the largest
insects of this suborder, and many
of the tropical forms are of beauti-
ful coloration. One of these cica-
das, the seventeen-year form,
spends seventeen years under
ground as a young insect, and
then issues in great numbers.

The tropical lanternfly, of the
family Fulgoride (see fig. 147), is
also a member of this group.

The suborder PHYTOPHTHIRES
includes many small insects known Fie. 23.—ADULT AND YOUNG OF A LEAFHOPPER,
as plant-lice or aphi ds, and scale OR JASSID, ONCOMETOPIA LATERALIS.
insects or coccids. Their antenn® are long, without apical bristle,
and their wings are filmy. The plant-lice (family Aphide) occur in

. great numbers on many plants and are a familiar
nuisance to the growers of flowers and indoor plants.
They ha