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how to

Collect, Preserve and Identify INSECTS
by G. E. Lehker and H. 0. Deay

Division of Entomology

Insects, in spite of their small size, are among the most inter-
esting and fascinating creatures known to man. To the insect
collector there is no end to the number of treasures in the fields,
the woods, along the shores of lakes and streams and in many
other places. In fact, insects are so universally present that they
may be found at any time of the year, anywhere we care to search,
whether it be near home or as far afield as we may have chosen to
wander.

The collection and study of insects offer hours of boundless
pleasure and satisfaction, and then too, a knowledge of their
structures and habits is essential if we are to prevent the huge
annual losses to crops and property occasioned by the destructive
forms.

The first and foremost thought in the minds of those beginning
an insect collection should be proper labeling and preserving of
the specimens. There is always pride and satisfaction in a job
well done, but of even more importance is the scientific value such
a collection may have. Entomologists usually welcome the op-
portunity to study the insects of a well-preserved and labeled col-
lection because such specimens supply distribution records and
other information of value to professional interests.

It is hoped this little booklet will serve as a guide to those,
who, for the first time, wish to delve into the realm of insects
and to collect and study the marvelous creatures that inhabit it.

COLLECTING EQUIPMENT

Large insect collections may be made with a small amount of
inexpensive equipment. Nets and killing jars are the most es-
sential, although a few other items mentioned later will come in
handy from time to time, and enable the collector to obtain a
larger variety of specimens.

How to Make a Net.—Two kinds of nets are used to collect
terrestial insects. One has a heavy, substantial bag and is called
a sweeping or beating net. It is used to "sweep" foliage to collect
at random any of the insects which may happen to be in its path.







paris powder, and in turn, cover this with a layer of wet plaster of
paris and allow to harden.

Sodium cyanide produces deadly poisonous fumes, and in a
properly made jar the concentration of fumes is sufficient to kill
most insects within a few minutes. Killing jars, as well as all
other containers of cyanide, should be marked "poison" and kept
away from small children and other persons not familiar with the
dangerous properties of this material. One need not be afraid to
make and use cyanide jars, however, since the concentration of
fumes outside the jar is not sufficient to produce harmful effects.
The bottom half of the completed jar should be wrapped with ad-
hesive tape to prevent the cyanide from getting into a wound in
case of accidental breakage. Cyanide jars eventually lose their
strength; and when this happens, they should be disposed of and
others made.

In case of insect collecting groups, it is best for the project
leader or teacher to purchase the cyanide and assist in making
the killing jars. The jars may also be obtained ready-made from
biological supply houses. Most druggists will likewise make them
if furnished with the necessary instructions.

How to Use Killing Jars.—Always keep a piece of clean crumpled
paper in each jar to absorb moisture and keep the specimens from
becoming rubbed or broken. To be a successful insect collector,
make it a practice to mount and label all specimens within a few
hours after they are caught. Insects left in the killing jar for a
day or two will become soft and ruined whereas those taken out
but not pinned will become too brittle to handle.

Never put damaged or mutilated specimens in the killing jar.
Insects are so plentiful that there is no excuse for wasting time
and energy trying to mount and label anything less than a perfect
specimen.

Other Collecting Equipment.—A supply of tin salve boxes will
come in handy, especially on long collecting trips. They will serve
as temporary storages so that large numbers of specimens can
be collected without crowding the killing jars.

Butterflies, moths, dragonflies and other large winged insects
are best protected from injury after they have died by removing
them from the jars and carefully placing each specimen in an
individual envelope, or in a rectangular paper folded in such a
manner as to form a three-cornered envelope. The wings should
be folded above the back, which, in the case of butterflies and
moths, will prevent the scales from being rubbed from the top
of the wings.
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Caterpillars, larval stages of insects and other soft bodied
specimens should be preserved immediately in a fluid such as 80
percent alcohol, or a 4 percent formaldehyde solution. Many
collectors carry with them a few small vials of preservative fluid
into which the specimens may be dropped. A better method to
follow, especially in the case of caterpillars, grubs and maggots,
is to carry them home in empty vials or salve boxes, and then sub-
merge them for five or ten minutes in water heated to the boiling
point, after which they may be placed in the vials of preserva-
tive fluid.

This process kills bacteria in the digestive tract and prevents
discoloration of the specimens. After the insects have been in a
fluid for a day or two, the liquid may become 'discolored in which
case the specimens should be transferred permanently to a new
solution.

It is a good idea to carry also a pair of forceps four or five
inches in length to handle butterflies, moths and other delicate
insects. Very small insects of any kind are best handled by means
of a camel's-hair brush. Last, but not least, the collector should
always carry in the field a pencil and notebook for jotting down
important facts about the specimens collected. Many collectors
prefer to carry their field equipment such as killing bottles, vials,
forceps, brushes, etc., in an army-type knapsack which may be
coveniently carried by means of a shoulder strap.

Other equipment for special purposes will be mentioned in
connection with the discussion on how to collect insects.

WHERE TO COLLECT
Although many insects are easily found, certain kinds live in

obscure and unusual places, and a knowledge of where to look for
them will add greatly to the pleasure and productiveness of an
insect collecting trip.

In summer they are the most plentiful and abound on the
flowers and foliage of growing plants, in and among the pools and
streams, beneath decaying logs or the bark of dead trees, around
bright lights in the evening, along the borders of woods and on
the ground among grasses and weeds. Some insects are nocturnal
and come out only at night, while others can be found only on
or near those host plants upon which they feed.

In winter most insects seek protective shelter and are found
in clumps of grass, beneath the loose bark of trees, underneath
stones and logs or beneath leaves and soil debris. Many burrow



into the ground to pass the winter. Although insects are more
difficult to find during the winter months, the search for them is
none the less interesting.

The bodies of dead animals often produce many specimens,
usually scavenger beetles, which are not likely to be found else-
where. The same is true of the droppings of livestock, in which
are apt to be found still other kinds of insects. With a little ex-
perience the collector will soon learn where to look for the less
common specimens.

HOW TO COLLECT
Many insects may be picked up and dropped into the killing

jar. Those which inflict injury, such as the bees and wasps, are
comparatively few and the collector will soon learn of them by
experience. Even so, they may be scooped up with the net, or
caught by placing the jar over them as they rest on flowers and
foliage.

By far the largest number of insects may be collected by
sweeping weeds, grass or any other foliage with the heavy sweep-
ing net. The net is swung back and forth, scraping the foliage as
the collector walks along, and as soon as the motion of the net
is ceased, the bag should be grasped with the left hand to prevent
escape of the specimens. They may then be picked out by hand,
or with the aid of the forceps or camels hair brush, and dropped
in the killing jar. Many of the flying insects can be collected with
the aerial net, especially during the summer months. Few insects
can resist the odor of nectar and many bees, wasps, and butter-
flies may be collected with the aerial net as they rest on the
flowers of plants. Dragonflies and damselflies are found near water.

Warm, cloudy, sultry nights in the summer offer the best condi-
tions to collect moths, beetles and other insects attracted to lights
of any kind. It will be found that different species are continually
appearing during the same season so that lights afford good col-
lecting all during the summer months. Many aquatic insects are
attracted to those lights near lakes and streams. Lights may also
be put up especially to attract insects. Traps which automatically
catch the insects attracted to them are in common usage, and may
be made at home or bought from companies dealing in entomolog-
ical equipment. Such traps usually consist of a box with a "V" or
funnel-shaped screen or glass front, behind which a light is placed.

In the same manner that some insects are attracted to lights,
others are attracted to sweetened baits. Decaying meats also at-
tract many beetles, which may be trapped if the bait is placed in
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a glass jar sunk in the soil until the opening is flush with the
ground surface.

The collection of aquatic insects is real sport. Many such
species may be found by turning over logs and stones in the
bottom of shallow ponds and streams, while for other kinds it is
necessary to have an especially constructed dip net. Such a net
is really a heavy screen scoop-shovel affair which may be swept
through the water at different levels, or scraped through the mud
and debris at the bottom.

Careful attention is required to collect insects from leaf mold
and soil debris as some of the specimens are very small and may
be easily overlooked. Some collectors place the trash on a sheet
of white oilcloth or paper, and collect the insects as they attempt
to crawl away. Especially constructed separators may also be made
or purchased, in which the debris is placed until such time as all
the insects have crawled from it and trapped themselves in an
attached jar.

Small trees and shrubs may be jarred or shaken, and the in-
sects collected as they fall into an inverted umbrella, or a canvas
spread under the tree. This method is used to good advantage in
collecting those types which play "possum" when disturbed.

Every collector will find imany needs for a good pocket knife
which can be used to remove borers from stumps, etc. A trowel
will come in handy to dig in the ground for larvae, pupae and
adult insects which may be found there.

HOW TO HANDLE BUTTERFLIES AND MOTHS
Butterflies and moths often thrash around in the net or killing

jar and rub the scales from their wings, thus spoiling the speci-
mens. This can be prevented by pressing the sides of the thorax
vigorously with the thumb and forefinger, thus paralyzing the
insects so that they will lie still. With a little experience it will
be found easy to paralyze specimens through the cloth of the
collecting net so that they can be lifted out without danger of
damage or escape.

HOW TO PRESERVE INSECTS
After insects have been collected the next step is to preserve

them permanently for future use and study. Insect larvae and other
soft-bodied specimens may be preserved in liquids as already de-
scribed, but all others are preserved on insect pins designed for
the purpose. Large insects are mounted directly upon the pins,
and those too small to be placed on pins are mounted on card
points.



The wings of butterflies, moths, dragonflies and occasionally-
other insects are spread to make the specimens more attractive
and aid in identification. After insects have been properly pinned
and labeled, they are kept in display boxes having a soft flooring
into which the pins can be inserted.

The Relaxing Chamber.—If for any reason insects have become
too hard and brittle to pin, they can be made soft and pliable again
by placing them in a relaxing chamber for one or two days. To
make a relaxing chamber, secure a large jar or container as nearly
airtight as possible. In the bottom place an inch or two of clean
sand saturated with water to which a few drops of carbolic acid
have been added to prevent mold. Place the specimens to be re-
laxed in shallow, open containers upon the sand and fit the lid
tightly upon the relaxing chamber. The specimens should be taken
out and mounted just as soon as they are soft enough to handle
easily. They would be ruined if left in the relaxing jar too long.

Remember that the relaxing chamber should not be used as
a general practice. It is always best to pin specimens within a
few hours after they are collected.

HOW TO PIN INSECTS
Insect pins may be obtained from any dealer in entomological

supplies. Do not attempt to use common pins as they will rust
and soon ruin what may prove to be valuable specimens. Pins
come in several sizes of which Nos. 2 and 3 will be found the most
useful. Any insect which is large enough to support a pin without
breaking or otherwise distorting the specimen may be pinned di-
rectly through the body. The pin is inserted through a definite
part of the body vertically from top to bottom (Fig. 4a) the place
of the insertion depending upon the type of insect being pinned.
The following rules have been set up for pinning the different
types of insects so that the pin may be placed firmly through the
heavier parts of the body.

1. Bees, wasps, flies, etc,—Pin through the thorax between bases of fore
wings and just to right of middle line. Fig. 4b.

2. Stink bugs—Pin through the scutellum which is the triangular area
between the bases of the wings. Fig. 4c.

3. Grasshoppers, crickets, etc.—Pin through the prothorax or "saddle"
just to the right of the center line. Fig. 4d.

4. Beetles—Pin through the fore part of the right wing cover near the
center line. Fig. 4e.

5. Butterflies, moths, dragonflies, etc.—Pin through center of thorax
between the bases of fore wings. Figs. 5a and 5b.

About *4 to Ys the length of the pin should project above the
body of the insect to facilitate handling the specimen.
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As each specimen is pinned, straighten the legs, antenna or
wings so that they will dry in the desired position. Soft-bodied
insects such as crickets or walking sticks can be held in position
by blocking them up with pieces of light cardboard placed on the
pin. These temporary blocks should not be removed until the
specimen has become thoroughly dry.

The Pinning Block.—The appearance of a collection is vastly
improved if all of the specimens are placed at a uniform height

upon the pins. This may be easi-
ly accomplished by the use of a
"pinning block" (Fig. 6). Such
a block may be made either of
wood or metal. Metal blocks, of
course, must be purchased; but
wooden ones can be made at

Fig. 6. The Pinning Block. home.
This device is used to adjust T h g w o o d e n b l o ( j k m&y ^
both insects and labels to their o u t Qf & g Q f t p i e c e Q f W Q o d

proper he.ghts upon the p,ns. ^ s q u a r e a n d f ( ) u r

length, or it may be built up by
gluing together four pieces of quarter inch finishing lath. Small
holes are drilled through each of the four steps which are *4, y%
% and 1 inch in height respectively. After an insect has been
placed upon a pin, either the head or the point of the pin may be
placed in the desired hole and the specimen adjusted to the proper
height. The block is also very useful to adjust labels to a uniform
height upon the pins.

How to Pin Minute Insects.—Fig. 7 illustrates the card point
method used to mount very small insects. To use the card point
method cut all points of a uniform size, % to y% inch in length and
about % inch wide at the base. They are easily cut from a strip
of filing card paper, as wide as the points are to be long. A large
supply should be cut at one time and kept in a box for future
use. This will save time and assure that the points will be of
uniform size.

Note from Fig. 7 that the pin is pushed through the base of
the triangle and the specimen glued to the point. It is very im-
portant that the point be to the left of the pin and the specimen
glued so that it will face away from the operator.
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Procedure in Spreading Wings.—Before an attempt is made
to spread an insect, make sure that it is fresh or thoroughly re-
laxed. Pin the specimen in the usual manner and thrust the pin
through the cork and push down until the body of the insect lies
neatly in the groove of the spreading board in such a manner that
the wings are flush with the top pieces. Now, with the aid of a
fine pin or needle caught behind the heavy front margin of each
wing, pull the fore wings forward until their hind margins form
a straight line at right angles to the long axis of the body. The
fore wings may then be held in place temporarily by pushing the
pins into the wood, and the hind wings worked forward in a
similar manner until their front margins are concealed beneath the
fore wings. After you are satisfied with the position of the wings,
they may be secured permanently by strips of paper placed length-
wise across them and held in place by common pins placed before
and behind the wings but not through them.

Most collectors notch these strips of holding paper so that
they will fit around the temporary pins and cover the entire wing
surface. After the wings are secured, the temporary pins may be
removed and the board set aside for ten days or two weeks, after
which time the specimens may be removed.

LABELING SPECIMENS
To be of any scientific value, every insect pinned or otherwise

preserved must be accompanied by information including the
date and locality of its capture, and the name or initials of the
collector. These data are printed on a small label which is placed
on the pin beneath the specimen as shown in Fig. 7. Collections
for scientific purposes also possess a second label on each pin
showing the host or habitat of the specimen but this is not re-
quired in the 4-H Club project.

All of these labels should be not over % inch long and ^
inch wide and cut from stiff paper such as that used for making
filing cards. It is essential that all labels be the same size, and
collectors will find many advantages in cutting a large supply for
future use. Those directing the activities of insect collecting groups
will find it advantageous to have a printer set up the locality
labels in small type so that only the date and initials of the
collector need be filled in by hand.

A pinning- block should always be used in order to place all
labels at a uniform height upon the pins.
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SCORE CARD FOR JUDGING COLLECTIONS Points
1. No. of Orders Correctly Identified x 1. 25
2. Pinning and Spreading Technique 25

Proper wing spreading 5
Pins inserted correctly 5
Uniform height on pins 5
Insects level and straight 5
Condition of specimens 5

3. Identification and Labeling 25
Labels neat and accurate 5
Labels uniform height on pins 5
Labels not twisted on pins 5
Insects assigned to correct order 5
Accuracy of common names as required by divisions.. 5

4. General Appearance of the Display 25
Variety of insects shown 5
No duplication 5
Grouping and spacing 5
Arrangement and Background 5
Educational features added 5

Total 100
HOW TO REAR INSECTS

As the collector becomes more familiar with the activities and
habitats of insects, he will soon begin to find them in many of
their life stages. It is natural to wonder, when a strange cater-
pillar is found feeding on its preferred host plant, just what it will
be when its life cycle is complete. We wonder what is the source
of an ugly brown pupa, an odd-appearing larvae seined from the
bottom of a pond or even a mass of tiny insect eggs.

To rear insects and observe them as they pass through their
stages of development is indeed fascinating and beneficial too,
because it enables the collector to associate the insects in their
life stages, thus adding materially to the pleasure of collecting
and studying them.

Most insects are easily reared if they are provided with an
environment similar to that in which they were found. Many kinds
of rearing cages are used, most of which are constructed of screen
to prevent escape of the adults as they emerge. If it is a cater-
pillar you wish to rear and have found it feeding on oak leaves,
place it in your cage and give it oak leaves to eat. Unless you
are familiar with the habits of the insect being reared, it is best
to provide a few inches of soil in the bottom of the rearing cage,
as many insects must have soil in which to transform.

Aquatic insects are reared by placing them in an aquarium,
with the proper environment. They must be provided with the
kind of food upon which they feed, which in the case of water
insects is usually tiny aquatic plants or insects.

Many of the predaceous insects, such as ant lions and preying
mantids, may be kept in glass cages and fed with ants, flies and
other live insects.
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other by the following characteristics. The Hexapoda have six
legs and usually two pairs of wings, being the only Arthropoda
which possess wings. The Crustacea have 10 to 14 legs. The
Arachnida have eight legs. The Diplopoda have long bodies com-
posed of about 50 segments, each of which has two pairs of legs.
The Chilopoda have long bodies composed of 14 to 20 segments
each of which has one pair of legs.

HOW TO IDENTIFY INSECTS
It is only natural for every collector of insects to want to

classify and know the name of each specimen he finds. He should
not become discouraged, however, if he is unable to do this because
there are more different kinds of insects in the world than all
other animals combined. As a matter of fact, about 75 percent
of all living animals are insects, and entomologists estimate that
there are at least 16,000 different species in Indiana alone.

Examples of most of the insects in this State have been col-
lected at one time or another, classified by entomologists, and
each given a scientific name such as Diabrotica vittata. These
scientific names are seldom used by the average person, who refers
to insects by a common name such as "black blister beetle,"
"blister beetle'* or even by the term "beetle" alone. In this case
black blister beetle is the common name for Epicauta pennsylvanica,
a specific kind or species of insect. Blister beetle, on the other
hand, is a common name for all members of the family Meloidae,
whereas the term "beetle" refers to thousands of different insects
belonging to the order Coleoptera. Even though common names
are very important, it can be seen that not all of them refer to
individual insects. To complicate the matter further, common
names vary widely from one locality to another and it is for
these reasons that scientific names are necessary, especially for the
entomologist.

Amateur collectors can gain the best knowledge of insects by
first being able to classify them according to their "order" name.
An order name is simply the name applied to a large group of
insects having similar characteristics. For example, all butter-
flies and moths belong to the order Lepidoptera; all beetles, re-
gardless of size, shape or color, belong to the order Coleoptera;
and all flies to the order Diptera.

For those who have sufficient interest, the orders of insects may
in turn be broken down into families, the families into genera,
and the genera into species. The first word of a scientific name
is the genus to which the specimen belongs, and the second word
is the species name.
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