

















temporarily anchoring the wings in posi-

tion may then be removed by gently

rotating and withdrawing (fig. 15E). If
pulled straight out, the wing is often torn.

8. Antennae should be positioned as in fig-
ure 15E. Pins may be used to hold them
in place until they dry.

If several specimens are spread on the
same spreading board and the collection
data is not the same for all of them, you
should pin a locality label to the board
alongside each specimen. The spreading

board is then ready to set aside for the in-
sect to dry — out of reach of younger
brothers and sisters, pets, mice, and ants.
Do not set it in the sun as some specimens
will fade. The drying period lasts about a
week but varies to some extent with the size
of the insect. It may take as long as two
weeks for certain large moths to dry prop-
erly.

After the specimen has thoroughly dried,
remove it carefully from the spreading
board, label, and place it in your collection.

RELAXING DRY SPECIMENS

It is often some time before you can get
around to pinning or spreading your dead
insects. Freshly killed specimens can be
adequately stored for 3 to 4 weeks by plac-
ing them in the freezer compartment of your
refrigerator. They can be mounted immedi-
ately when thawed.

However, specimens sometimes become
dry and brittle before they can be frozen or if
they are frozen too long. If you try to pin or
spread an insect that is dry, it will crumble or
the legs will fall off. To overcome this, the
insect should be relaxed.

To relax an insect, place it in a very damp
atmosphere for a few days. Most relaxing
containers are made of tin (cookie tins are
excellent) with a tight-fitting lid. Large jars
will also work. Damp paper towels or about
one inch of damp white sand in the bottom
of the container will provide the humid at-

mosphere. The water used to dampen the
paper towels or sand should contain a few
drops of carbolic acid to prevent the growth
of mold, or a small amount of mothball
flakes will also discourage mold formation.
The insect specimens should be laid in a
flat, open dish rather than directly in contact
with the wet paper toweling. Check the
specimens daily until they are flexible
enough to mount. Do not leave them in the
relaxer any longer than necessary.

An alternative method is to carefully place
the dry specimens (except for moths, but-
terflies, bees, caddisflies, and some flies)
into very hot (not quite boiling) water for
about 5 minutes.

PRESERVING SMALL AND FRAGILE INSECTS

Specimens too small to be pinned, such
as small flies, beetles, and wasps, should
be mounted on triangular paper points.
The paper points should be cut from heavy
paper, such as index cards. Make them no
more than %-inch long and %-inch wide.
Paper point punches are available from
biological supply houses but they are quite
expensive. A punch will allow you to obtain
points of much more uniform size.

Push a pin through the base of the card
point and push the point up on the pin by
using a pinning block, just as you do with a
pinned insect (see fig. 16A). With a pair of

tweezers or forceps, bend down the tip of
the point (as in fig. 16B). Put a tiny drop of
fingernail polish or white glue on the bent-
down part of the point and press it gently to
the right side of the insect (fig. 16C). Gener-
ally, you should point any insect which you
feel would be damaged by trying to pin it.
Some soft-bodied insects, such as
aphids, springtails, silverfish, and mayflies,
should not be pinned at all but can be
preserved in small vials of alcohol. These
small bottles or vials may be purchased
from biological supply houses or sometimes
from local drugstores. Lice and fleas, as well
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Figure 16. Pointing an insect: (A) setting height of point on pin, (B)

tip of point bent down, and (C) insect correctly mounted
on point.
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as very fragile insects such as craneflies
and mosquitoes, are also best preserved in
alcohol. Professional entomologists use 70
to 80 percent ethyl (grain) alcohol. However,
rubbing alcohol, available from any
drugstore, will do nicely. Use a 35 percent
concentration. To reach this concentration,
mix store-bought rubbing alcohol with an
equal amount of water. The same informa-
tion that is written on the label which goes
on a pin is then written on a small piece of
paper with a pencil or waterproof ink (not
ball point). These labels are placed inside
the bottle or vial with the specimens.



Labeling Specimens

Printed labels are furnished for your 4-H
entomology project. All necessary informa-
tion should be filled in with ink using a fine-
pointed pen. The locality label (fig. 17A)
should accompany each insect specimen.
The label should contain the following in-
formation: location (state and nearest town),
date of collection, name of collector, and
name of insect. The label goes on the pin
immediately beneath the specimen (fig.
17B). The middle hole in the pinning block is
used to set the label height on the pin.
Notice that the pinned specimen in figure
17B faces the left as you read the label.

For pointed insects, the label is placed on
the pin in the same manner. Again, notice
the orientation of the pointed specimen, with
the point directed to the left (fig. 17C). Also
notice that the pin passes through the right
half of the label in pointed specimens,
whereas it passes through the center of the
label in pinned specimens.

Figure 17.

Name Tiger beetie

Date 17T May K92

Coll. GA.Dunn

East Lansing MICH

Labeling insects: (A) locality label, (B) correct position of

locality label on pin, and (C) proper orientation of label for

a pointed insect.

Storing and Displaying Your

Collection

A collection of pinned insects must be
properly stored in order to protect it from
dust, damage; and infestations of carpet
beetles and other museum pests. The be-
ginner who wishes to use the collection for
study purposes only may find that cigar
boxes are satisfactory. If a cigar box is
used, a piece of corrugated cardboard, soft
fiberboard, balsa, or cork should be glued to
the bottom to provide a pinning surface.
However, if you wish to display your insects
or maintain the collection for a number of
years, a more elaborate, tight-fitting box is
highly desirable.

The standard museum display case,
measuring 18 x 24 x 32 inches, may be
constructed from white pine, a masonite bot-

tom, a pinning cushion, and a glass top.
Measurements and details of construction
are included in figure 18. To ensure that
your collection box seals tightly, glue the
joints. Also seal the glass top with tape
whenever you are not working with your
collection. The pinning cushion can be
Styrofoam or Celotex. If a plastic foam
is used, make sure that it does not
react with moth balls or moth ball crystals.
To test this, seal up a moth ball or some
moth crystals with a piece of foam in an
airtight container for several days and
check for any chemical reaction.
Regardless of the type of box you use,
your dried insect specimens are perfect food
for certain dermestid beetles, commonly
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called carpet beetles. Precautions must be
taken to prevent their entrance. Moth crys-
tals (paradichlorobenzene or PDB) are good
for preventing infestations. They may be
placed in a small box in one corner of the
collection box and replenished when neces-
sary.

An ordinary mothball also works well.
The head of a common pin heated with a
lighted match (by holding the point of the pin
with a pair of pliers) can be applied directly

to the mothball. The mothball will melt
around the pinhead and then harden again.
It may then be pinned into the corner of your
collection box.

Place only pinned and labeled specimens
in the box. Orders should be placed in neat
rows beneath the order label. Neatness in
pinning and displaying insects is important
at county and state fairs. Printed order
labels are available through the 4-H
entomology program.

Piece No.

1 end

2 end

3 sides
4 bottom

5 cushion
6 top

R

6% | END

Quantity Size
Needed (inches) Material
1 3 x 3v2 x 162 white pine
1 3 x 3 x 1612 white pine
2 ¥ x 32 x 24 white pine
1 Yo x 18 x 24 masonite
(or Ya" plywood)
1 2 x 1612 x 2212 Styrofoam
1 Yo x 17 x 23 glass
5 1 ™
3';5 © sioE 33y 2
-
) BOTTOM ')
18 lf; Masonite or ENDI|
Vs Plywood
% |
- 24" =3 If-"-
3 N 2
74 4
- = =

Figure 18. Insect display box and materials needed for its construction.
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Identifying Your Insects

KEYING TO ORDER

From structural and other characteristics,
the biologist sorts out common features and
prepares a classifying tool called a key.
Each step in the key requires you to make a
choice between contrasting characteristics.
In the keys that follow, your first choice is: Is
the insect wingless or does it have wings
(figs. 19 and 20)? Follow the keys as you
would a road map. In most instances you
will come to a correct identification. How-
ever, no key is perfect, for there are always
specimens that don't seem to fit the
generalizations that make up the key. And
note that these keys apply only to adult in-
sects.

As you look through other entomology
books (like those listed in the next section),
you may notice some difference in insect
classification and order names. As an
example, you may see cockroaches, walk-
ing sticks, and mantids placed in the orders

Blattodea, Phasmatodea, and Mantodea,
rather than as Orthoptera. This is merely a
difference of opinion among entomologists.
See the list below for the orders that are
subject to inconsistencies. The preferred
names are given in bold type.

Variation in Order Names

Common name Alternate name Preferred name

Mayflies Ephemerida Ephemeroptera
Cockroaches Blattodea Orthoptera
Walking sticks Phasmatodea Orthoptera
Mantids Mantodea Orthoptera
Book lice Corrodentia Psocoptera
Aphids, hoppers, etc Heteroptera Homoptera
True bugs Heteroptera Hemiptera
Sucking lice Phthiraptera Anoplura
Chewing lice Phthiraptera Mallophaga
Alderflies, dobsonflies  Megaloptera Neuroptera

DETERMINING THE COMMON NAME

Many useful reference books exist that
will allow you to determine the common
names of your insects and learn something
about them. Your leader may have copies
of some of these books. The list below
contains books that past 4-H’ers in ento-
mology have found useful in identifying
their insects, as well as some books that
professional entomologists think are suit-
able for beginners. Some of the books
listed here are out of print, but may be
available from your local library.

Arnett, R.H., and Jacques, R.L., 1981.
Guide to Insects. Simon and Schuster,
N.Y., 511 p. lllustrated with color photos.
Insects are categorized by structure and
habitat.

Bland, R.G., and Jacques, H., 1978. How
to Know the Insects. W.C. Brown Co.,
Dubuque, lowa, 409 p., paper with spiral
binding. An illustrated key to common
families and species of insects.

Borror, Donald J., and White, R.E., 1970. A
Field Guide to the Insects of America

North of Mexico. Houghton Mifflin,
Boston, Mass., 404 p. A comprehensive,
up-to-date, pocket guide to North Amer-
ican insects, with the emphasis on family
identification. More than 1,300 drawings
and 142 color plates. User should have
some experience in insect identification.

Carter, David, and Kindersley, Dorling,
1992. Butterflies and Moths. Eyewitness
Handbooks, N.Y., 304 p.

Chu, H.D., 1949. How to Know the Imma-
ture Insects. W.C. Brown Co., Dubuque,
lowa, 140 p., paper with spiral binding.
An illustrated key to orders and families
of immature insects.

Covell, Charles V., Jr., 1984. A Field Guide
to the Moths of Eastern North America.
Houghton Mifflin Co., Boston, Mass., 496
p. The best identification guide to the
moths of eastern North America. More
than 1,300 species are described, with
most species illustrated (many in color).

Dillon, E.S., and Dillon, L.S., 1972. A
Manual of Common Beatles of Eastern
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North America. Dover Publications, Inc.,
N.Y., 894 p. (2 parts). A paper-bound re-
production of the original 1961 publica-
tion. Descriptions, keys, and illustrations
of many common eastern beetles.

Feltwell, John, 1993. The Encyclopedia of
Butterflies. Prentice Hall, N.Y., 288 p.

Fichter, G.S., and Zim, H.S., 1966. Insect
Pests. The Golden Press, Inc., N.Y. 166
p., paper. Describes biologies, damages,
and controls of more than 350 common
insect pests of middle North America. All
insects and many damages are illus-
trated with color drawings.

Holland, W.J., 1931. The Butterfly Book.
Doubleday, N.Y., 424 p., out of print. In-
cludes most butterflies of the United
States and Canada. Complete descrip-
tions are given of all stages of each in-
sect, with information on where each is
found. Directions for collecting, pre-
paring, preserving, and classifying.
Many illustrations.

Holland, W.J., 1968. The Moth Book. Dover
Publications, Inc., N.Y., 479 p., a paper-
bound reprint of the original 1920 publi-
cation. Descriptions and illustrations of
several hundred species of North Ameri-
can moths.

Kaston, B.J., 1980. How to Know the Spi-
ders. W.C. Brown Co., Dubuque, lowa,
289 p., paper with spiral binding. An il-
lustrated key to common families and
species of spiders.

Klots, Alexander B., and Klots, Elsie B.,
1961. 1001 Questions Answered About
Insects. Dodd, Meade & Co., N.Y., 260 p.
Answers to questions that are hard to
find in other entomology books.

McDaniel, B., 1979. How to Know the
Mites and Ticks. W.C. Brown Co.,
Dubuque, lowa, 350 p., paper with spiral
binding. An illustrated key to the Acarina
(mites and ticks).

McGavin, George, 1992. Insects. American
Nature Guides, Smithmark Publishers,
N.Y., 208 p.

Milne, L.J., and Milne, M.M., 1980. The
Audubon Society Field Guide to Insects
and Spiders. A.A. Knopf Publishing Co.,
N.Y., 989 p. Beautifully illustrated with
702 color photos.

Opler, Paul A., and Malikul, Vischai, 1992.
A Field Guide to the Eastern Butterflies.
Houghton Mifflin Co., Boston, Mass.,
396 p. A complete revision of the 1951
Field Guide to the Butterflies of North
America, by Alexander B. Klots.

Pyle, R.M., 1981. The Audubon Society
Field Guide to North American Butter-
flies. A.A. Knopf Publishing Co., N.Y.,
916 p. Beautifully illustrated with 759
color photos.

Reid, G.K., Zim, H.S., and Fichter, G.S.,
1967. Pond Life. The Golden Press, Inc.,
N.Y., 160 p. A guide to common plants
and animals of North American ponds
and lakes. Contains much useful informa-
tion on aquatic insects and their relatives.

Slater, J.A., and Baranowski, R.M., 1978.
How to Know the True Bugs. W.C.
Brown Co., Dubuque, lowa, 300 p., pa-
per with spiral binding. An illustrated key
to the true bugs (Hemiptera).

Stanek, V.J., 1969. The Pictorial Encyclo-
pedia of Insects. The Hamlyn Publishing
Group Limited, London, England, 544 p.
Containing more than 1,000 black-and-




white and color photographs, this book
details feeding habits, life cycles, colors,
and sizes of a large variety of insects
from Europe, Africa, and Asia.

White, Richard E., 1983. A Field Guide to
the Beetles of North America. Houghton
Mifflin Co., Boston, Mass., 368 p. An
excellent general guide to beetles with
keys and generous illustrations.

Wigglesworth, V.B., 1968. The Life of
Insects. Mentor Books, New American
Library, Inc., N.Y., 383 p., paper. Ways in
which insects live and function, including
relatively simple explanations of the
physiology involved.

Zim, H.S., and Cottam, C., 1951. Insects.
The Golden Press, Inc., N.Y., 160 p.,
paper. A pocket-sized identification
guide to North American insects. Color
drawing of each insect, its growth
stages, and development. Notes on
habits, life histories, and habitats.

Zim, H.S., and Mitchell, R.T., 1964. Butter-
flies and Moths. The Golden Press, Inc.,
N.Y., 160 p., paper. A guide to the more
common North American species, with a
color drawing and notes for each one.

Entomology Resources

The Guide to Michigan 4-H Youth Pro-
grams contains up-to-date listings of new
entomology materials and resources from
the 4-H Youth Programs of Michigan State
University Extension. A copy of the Guide
is available for inspection in your county
MSU Extension office.

Contact Gary Dunn, Director of Educa-
tion, Young Entomologists Society, Inc.,
1915 Peggy Place, Lansing, Ml 48910-2553,
phone (517) 887-0499, for more information.

4-H ENTOMOLOGY MANUALS

The following 4-H entomology manuals
are available from your county MSU Exten-
sion office:
® 4-H Entomology Series Manual 2: Ad-

vanced Entomological Techniques (4-H

1336)
® 4-H Entomology Series Manual 3: Insect

Life Cycle Studies (4-H 1406)

® 4-H Entomology Leader’s Guide (4-H 1479)

® 4-H Entomology Labels (4-H 1331)

® 4-H Entomology Record and Report (4-H
1393)
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