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Section | - Collecting Insects

COLLECTING EQUIPMENT

Collecting insects requires only a small amount of equipment. A net and killing jar are essential, and many insects
can be found by using this equipment alone. A greater variety of insects can be collected, however, if a few more
items are used. The following is a list of equipment that many collectors carry with them in the field. Most of the
smaller items can be stored in a collecting bag or vest.

* Absorbent tissue: Beating Sheet
for use in killing jars, aspirators, and storage boxes. Facial
tissue (such as Kleenex) works well.

MUSLIN POCKET
* Aspirator:

a suction device for collecting small insects and mites.
Several designs are availa . The safest to use is the blow
type, which prevents the user from inhaling small particles,
fungal spores, insect eggs, and hazardous or unpleasant
fumes. Aspirators can be purchased from BioQuip Prod-
ucts. (See list of entomological supply companies on page
73). To catch an insect with an aspirator, put the blowing
end in your mouth, grasp the vial in your hand, position the
collecting tube as close to the insect as possible, and blow
suddenly and hard. The suction created draws the insect
into the holding vial. Insects should be removed from the
aspirator frequently and put in a killing jar to prevent them
from damaging each other. u — —

DOWEL - 51"

MUSLIN
(36° x 36%)

— DOWEL-51"

* Beating sheet or ground cloth:

for catching insects shaken from trees and other ¢ 1ts. A hand-held beating sheet is made by attaching a yard-
square piece of muslin cloth to a crisscros  frame made of dowels, which are fitted into four corner pockets.
Rather than constructing a beating sheet, the collector may use a light-colored umbrella, a white tray, or a light-
colored piece of cloth spread on the ground under the plant.









Materials needed for killing jar

ethyl acetate

eye dropper

plaster of Paris

tissue (facial tissue, paper towel, other absorbent paper)
wide-mouth glass jar with screw lid

Construction of killing jar
1. Make sure the jar is clean and dry.

2. Pour about 1 inch of wet plaster of Paris into the jar.
Plaster of Paris is used to absorb ethyl acetate.

3. Allow time to set.

4. Add ethy! acetate to the jar with an eye dropper until
the plaster of Paris appears saturated. No pools of ethyl
acetate should remain on the surface.

5. Place several crumpled pieces of tissue paper into the
jar to keep the insect from getting damaged and to
absorb moisture.

6. Label the jar with the word “poison.”
7. For safety, wrap the bottom of the jar with masking

tape or other suitable tape to absorb shocks and prevent
the jar from breaking.

Use and care

1. When transferring insects from a collecting device to
the killing jar or collecting them directly into the jar,
keep the jar closed whenever possible.

2. Keep small, delicate insects in a jar by themselves.
Insects such as large beetles are apt to mutilate small
flies and other delicate specimens if kept in the same jar.

3. Keep a special jar for moths and butterflies. When
these die, they shed large quantities of scales that stick
to other insects.

4. Keep the inside of the jar dry. Wipe out wet jars with
paper or cloth. To reduce condensation, keep the jar out
of the sun and change the absorbent paper frequently.
Do not crowd the jar with large juicy insects such as
grasshoppers.

5. Empty the insects from the jar before they become
entangled in a ball at the bottom. This will prevent
damage to the smaller specimens and reduce discolora-
tion caused by moisture buildup.

6. Recharge jars before each field trip by adding ethyl
acetate with an eye dropper.

7. Keep jars away from young children and pets.

- anes s
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Aquatic Nets

* Nets:

a light aerial net for capturing butterflies and other flying insects and a strong sweeping net for
dragging through vegetation. An aerial or butterfly net should be made with a lightweight bag and
handle so that it can be swung easily. A sweep net, which is pulled through brush and vegetation,
must be stronger and more durable. Instructions are given below for making a standard sweep net.
The size and shape can be changed according to the needs of the collector, the kind of collecting to
be done, and the materials available. An aerial net can be made by following the same instructions
but substituting white polyester netting for the muslin. Aquatic and screen barrier nets (diagrams on
right) can also be used for collecting insects. They are used in and around streams, ponds, lakes, and
rivers.

Netting

In general, when capturing an insect in flight, you should swing the net rapidly to capture the
insect, and apply extra force at the end of the swing to bring the insect to the tip of the bag.
Twist the handle in a way that causes the bottom of the bag to flip over the rim and trap the
insect. To keep the insect in the tip, squeeze or twist the bag tightly to close it above the
insect.

If an insect is on a plant or the ground, you can approach from behind and swing the
net with a downward stroke. After the insect is trapped beneath the net, hold up the tip of the
bag and the insect will likely crawl or fly up into it. While gently holding the captured insect
in the fold of the bag, place the open killing jar or vial in the net and around the specimen. Tap
the net so the insect enters the jar and slide the top of the jar along the side of the net to the
bag opening. Immediately place the lid on the killing jar or vial after removing it from the net.
Small insects can be collected from the net with an aspirator.

Collecting from grasses, shrubs, flowers, and trees with a sturdy sweep net is an easy
way to obtain large numbers of insects. Sweep the net sideways rather than up and down to be
most effective. The contents of the bag should be removed after every few sweeps. This
practice will prevent damage that occurs when the insects are jostled about with debris in the
net. Take care not to damage the plants bei1  swept.
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Black Light

COLLECTING TECHNIQUES

Collecting aquatic adult insects at night

For best results, collect on warm and cloudy or moonless nights. Drive a
vehicle to a spot overlc  ing a stream or lake and turn on the high-beam
headlights. Pour enough alcohol into a shallow pan, such as a pie pan, to
cover the bottom with 1/8 to 1/4 inch of fluid. Place the pan beneath the
headlights. If aquatic insects are flying, they will come to the light and
eventually drop into the fluid. Transfer these specimens to a jar of 70%
ethanol (ethyl alcohol). A black light can be substituted for the headlights.

Collecting aquatic adult insects during the day
During the day, aquatic insects frequently rest on or under bridges and

window ledges, and they show a preference for dense trees and shaded
habitats. They are especially numerous in spots where heavily-leaved

branches hang low over the water and form humid, protected areas during the heat of the day. These are especially
good places to sweep with an aquatic net. Aquatic insects may also be picked off stones in such places, especially
early in the season.

Collecting aquatic larvae

Practically every stream or lake harbors aquatic insect larvae that may be taken by various methods, some simple

and others requiring specialized and complicated equipment.

1. Look under logs and stones. Search out crevices because some insects hide and require a careful search.

2. Tear apart bunches of leaves, roots, and other debris that may have piled up in front of a rock or log or that may
have accumulated at the end of a root or branch dangling in the water.

3. Collect bunches of aquatic plants and search through them carefully.

4. Sift mud, sand, or gravel taken from the bottom of the lake or stream.
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Sifting, separating, and extracting

Many interesting, rare, and diverse kinds of insects live in rotten logs, leaf mold, and other forest ground cover. In
late fall and winter, numerous insects seek shelter in these spots to overwinter. Searching by hand for them is time-
consuming, and small insects may go unnoticed. S¢  -al pieces of equipment are available for removing insects

from debris or soil.

* Berlese funnel

The most efficient way to remove minute insects from
soil and ground cover is to use a Berlese (pronounced
Bur-lazy) funnel. This piece of equipment consists of a
funnel with a screen placed about a third of the way down
the length. Heat, usually in the form of a light bulb, is
applied either around the upper portion or over the top of
the funnel. A container of 70% ethanol is placed at the
small bottom opening. Leaves, debris, or other materials
are placed on the screen. The heat from the bulb drives
the animals downward out of the debris and into the
container of ethanol.

Homemade Berlese Funnel

White Cloth
Rubber Band

Plastic Jug .

Hardware Cloth

Jar With Ethanol

Berlese Funnel

Cloth Cover

VAd

Screen
1" -'1," Mesh

’/," Diameter

«———— Ethanol
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* Sifter

Sifting is a good method for removing large, active insects from a sample. A 12-inch by 12-inch sieve about 4-6
inches deep with an 8 to 12 mesh screen bottom works well. Debris is placed in the sifter, which is then shaken over
a white surface (you may also use your beating sheet). The insects that drop out can be picked up by hand, with an
aspirator, or with a camel’s-hair brush. Insects that play dead when they fall can be spotted when they “revive.” A
variety of sifters with different sizes of screening can be used. A kitchen sifter can be used to extract smaller insects.

Wire Screen Sieve Kitchen Sifter
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* Barrier traps

When insects hit a barrier in their flight path, they tend to fly upward or drop. Barrier traps placed in flyways rely on
such behaviors to capture flying insects. One simple barrier trap is the windowpane trap, which consists of a piece of
clear glass or plastic with a shallow trough filled with 70% ethanol attached at the bottom. When the trap is hung
across a path, in a flyway, or at the edge of the woods, flying insects crash into it. Those that drop after hitting the
glass fall into the trough and are killed.

Barrier Trap |

I - |
=
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Single Lens
Reflex Camera
With Flash

Searching
Searching for individual insect species is a good way to collect specimens and learn about specific insects at the
same time. The collector can find out exactly where each insect lives, what it eats, and how it behaves. When you
locate an insect, you can capture it in a number of ways. You can pick it up by hand, with forceps, or with a moist-
ened camel’s-hair brush. You can collect it with an aspirator, a net, or a killing jar. You can also cut the foliage upon
which it rests and place this in a plastic bag. For some insects this might be the only technique that works.

Using your hands is often the easiest way to collect an insect. For most insects, if you use proper tech-
niques, you need have nc :ar of injury. Insects bite by moving their jaws sideways and pinching or piercing with
their mouth parts. Only a few biting insects are large or strong enough to actually break the skin. To prevent an
insect from biting, you should grasp it firmly by the sides of the body. Beware that some true bugs and flies can
inflict painful bites, and some caterpillars have stinging hairs. You should also learn to recognize and avoid stinging
insects. The stinger is located at the tip of the abdomen. (Only female wasps, bees, and some ants have a sting.)

Photography

Don't overlook one of the most obvious methods of “capturing” an insect — photography. The simplest use of |
photography in entomology is to document the habitat in which collections are made. Such photographs, either black

and white or color, can be made with relatively simple cameras. Photos add greatly to the informa-

tion about a collecting site and can be included in a field notebook, usually with descriptive

captions. Because of the small size and relatively quick movements of insects, close-up insect

photography requires special equipment and procedures that are beyond the scope of this publica-

tion.
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Pinning block

To make all the specimens a uniform height in your collection, a pinning block should be used. A pinning block is a
small piece of wood, metal, or plexiglass that has three small holes, which are slightly larger than the pin diameter,
drilled into the top of the block. The depths of these holes are 3/8, 3/4, and 1 1/8 inches. To use the block, pin the
insect and insert the pin into the deepest hole. This pushes most spe  nens about three-fourths of the way up the pin
while leaving room at  : top of the pin for handling. This method, however, may position some thick-bodied insects
too close to the head of the pin. For these, the pin should be inserted head first (upside down) into the shortest hole
and the specimen should be pushed onto the pin. This leaves enough space at the top of the pin for handling. The
hole of intermediate depth (3/4") is used for positioning labels and is described later.

Pinning Block ‘

Pinning insects with elongated abdomens

The abdomen of wasps, lacewings, and ‘

several other insects will sag when the N

specimen is killed and pinned. 11/4"

To prevent the unwanted drooping Ny

you can (1) stick the pinned insect on the T
{
]

/8"
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vertical surface of a block so that the body,
by its own weight, dries in a normal
position; (2) pin the insect on a horizontal
surface and run stiff paper on the pin
beneath the body, supporting it in a natural
position until the insect dries; or (3) brace
the abdomen by crossing two pins beneath
it and inserting them into the block.

11/4 U

|
|
|
|
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aser to Mount
ints

Pointing and pinning small insects
Very small insects cannot be pinned through their bodies with regular pins. Attempts to do so will shatter their
bodies and appendages. Instead, they should be mounted on paper points.

Points are sm: triangles of stiff paper about the thickness of a notecard. They are punched or cut from
good quality paper, such as rag-content, heavy ledger paper, or two-ply bristol board. If points are cut with scissors,
they should be no larger than 3/8 inch long and 1/8 inch wide.

To prepare a point for attaching an insect, insert a no. 2 pin through the wide end  :he point. Using a
pinning block, push the point 1 1/8 inches up the pin. Adhere the insect to the point. Clear nail polish works well.
White glue, which dries fast and forms a “skin,” can be used if mounting is done quickly. Insect Repair Adhesive, a
cellulose-based liquid sold by BioQuip Pr¢  (cts (see address on page 73) is an excellent adhesive.

To mount specimens on points, follow the steps below. If possible, use a dissecting microscope to make sure
specimens are mounted correctly.

1. Place a row of specimens along the edge of a raised surface. A 3/4 inch-hi rubber eraser provides a good
surface. Position specimens on their backs with heads directed to your left or on their sides with heads directed to
your right. This will allow the point to be easily attached to the right side of the thorax of each specimen near the
middle right leg. Using forceps, bend the tip of the paper point (1/16 inch or less) downward to fit the angle of the
insect’s side where the point will be attached.

2. Hold the pin and touch the folded tip of the point to the glue, or smear a very small amount of the glue onto the tip
with an insect pin or other fine instrument.

3. Press the glued tip against the specimen. If the specimen is positioned on its back, hold the pin upside down and
support the left side of the insect with your finger as you press the point against the specimen. Hold the pin upright,
and align the specimen gently with the forceps or your finger.
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Spreading insect wings

The wings of moths and butterflies should be spread before they are put into a collection. Some collectors also
spread the wings of dragonflies and one pair of wings on grasshoppers. This technique requires the use of a spread-
ing board. To spread insects of various sizes, the collector will need boards with center grooves ranging in width
from 3/16 to 5/8 inch and side boards ranging from 1 1/2 to 3 1/2 inches. The following directions are for construct-
ing and using a spreading board for medium-sized insects.

How to construct and use a spreading board

Materials

* two hardwood end pieces - 4 x 3/4 x 1/2 inches

* two softwood top pieces - (first-grade pine is satisfactory), 1 7/8 x 12 x 1/2 inches, with the top surface planed at an
angle, so that the thickness at one edge is 1/2 inch and at the other 3/8 inch

* one flat polyethylene or plastizote foam piece, 1 x 11 x 3/8 inches (may be purchased from vendors on page 73)

* nails

* white glue

Construction
1. Nail the top pieces onto the ends so that the slanting surfaces of the tops face upward and the narrower edges are
parallel and 1/4 inch apart.

2. Glue one strip of foam beneath the top pieces, covering the 1/4-inch opening between and fitting snugly at each
end.

Use
1. Relax the specimen if necessary and pin it as described in the previous section. Insert the insect body in the
groove so that the wing bases are level with the inside edges of the top pieces.

2. Cut two narrow strips of paper. Lay a narrow strip of paper across the wings on each side about 1/2 inch from the
groove and secure each strip to the board with pins. This will hold the wings flat against the board. Working one side
at a time, remove the lower pin and hold the bottom of the strip between the thumb and index finger of the left hand
to control the pressure on the wings as they e moved with the right hand. To position the wings, hold a pin at the




base of the front wing beneath a large vein, and pull the wing up until the hind margin is perpendicular to the body.
This often brings the hind wings into place as well. Pin the paper strip in place just below the hind wing. If the insect
body rotates as the wings are moved, place a stout pin next to the body at the base of the hin  wving. If the wings are
difficult to he . in position, you may want to pin the wings temporarily in place by inserting a fine pin (size 0 or 00)
near the front margin at the base of each wing.

Spreading Board

3. Repeat step 2 for the other pair of wings. }1 ‘.!l_ Groove
] _f/," Top Piece }

4. When the wings have been adjusted to your satisfaction, lay
a wide strip of parchment paper, folded along the inside edge,
over each pair of wings and pin it close t¢c 1t not through the :
wings. This strip should cover the edges of the wings, which Polyethylene or
tend to curl as the wings dry. Folding the inside edge of each Plastizote Foam
strip prevents the scales from being rubbed off by the strip.

5. Remove the narrow paper strips and any pins placed through
the wings or next to the body. Position the antennae so they are
parallel to the upper margins of the front wings, and support the

abdomen with pins or a small block if it sags. Polyethylene

or Plastizote
Foam

6. Pin the data label next to the specimen. Ton Pi = /
[ op Piece A )
. P I >
7. Repeat steps 1 through 6 for specimens of similar size. T ,l
" !
ls End Piece !

8. Allow the specimens to dry completely. For small specimens,

this will take only a few days, but large moths can take as long li_

as three weeks. If specimens are removed too early, the wings CTTT e T T =
will likely droop and their position may shift.

9. Remove specimens with care, attach labels, and store in a pestproof box (see pages 34-37).







PRESERVING INSECTS FOR DISPLAY

Several additional methods of preservation are useful when preparing insects for display. These techniques are not
suitable for preparing specimens for identification because important characters (such as hairs) may break too easily
or may not be visible. Caterpillars can be freeze-dried to obtain lifelike specimens with good color that can be
attached to pins. Butterflies and moths can be spread in Riker mounts. Riker mounts are display frames in which
insects are held in place between glass and a polyester backing for hanging on the wall. Keep in mind, however, that
specimens exposed to light will fade. Specimens can also be embedded in plastic for handling in classrooms.

Riker Mount




HOW TO LABEL SPECIMENS

The information recorded at the time of collection
must be associated w | the specimens in a
systematic way. Without this record, the specimens
will have little scientific value. The safest method
is to label each specimen with complete data. This
will make sure that the information is easy to
locate. If the species of an insect has been deter-
mined, an identificatior bel is also placed with
the specimen.

The required information for the data
label is the locality and date of capture, ! greater
scientific value will be attached to the specimen if
the name of the collector, the host on which the
insect was found (note if it was actually feeding or
merely resting), the behaviors observed, the nature
of the habitat, and the collecting method are also
included. The data are listed in the following
sequence: state (two-letter abbreviation), county,
other locality data (town or distance and direction
from the nearest town, specific park, forest, river,
etc.), date (day, month. year), collector, additional
data (host, habitat, b avior, trapping method,
etc.). Sample labels are shown at right.

Specimen Labels

Locality Label

Determination
Label

Notice that the day is always listed first in the date. The month is spelled out or abbreviated. The year is
never abbreviated because collections may contain specimens from more than one century. Periods can be deleted
and “Coll. by” can be omitted. Genus and species names are underlined or printed in italics.
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HOUSING A COLLECTION

Any collector who plans to keep his or her collection permanently will need to store and care for it properly.
Selecting good storage methods can protect specimens from pests, exposure to light, excessive moisture, dehydra-
tion, dust, and rough handling.

Various physical characteristics (called characters) are used to identify an insect's family, genus, and
species. It is always necessary to see the structure of antennae, wings (if present), legs, and mouth parts. Frequently,
minute details of these structures must be examined. Hair or scales covering the body or wings, and the texture of
these parts, are important. Thus, specimens should be kept in good condition. The collection also needs to be
organized in a manner that will allow it to be useful to the collector and other users (see page 39).

Pinned specimens Glass-top Insect Drawer
After specimens have been pinned and labeled, they should be
housed in tight-fitting boxes or drawers to keep out dust and
pests, stored away from direct sunlight to prevent fading, and
kept in a dry place to guard against mold. Storage boxes
should be of uniform size and have soft pinning bottoms,
preferably of polyethylene foam. Pins can be easily pushed
into the foam and are held securely in place. Also, holes do
not remain after pins are removed. Hardbottom boxes and
drawers can be filled with unit trays that have polyethylene
foamn pinning bottoms. These are available in several sizes.

Several excellent, but expensive, types of boxes for
housing insect specimens may be purchased from commer-
cial supply companies. Specimens in major collections are
usually stored in standard, wooden, glass-topped insect
drawers. Drawers used at the Illinois Natural History Survey
are the U.S. National Museum type (18 x 18 x 2 7/8 inches outside diameter). Other types are based on those used at
the California Academy of Sciences (19 x 17 x 2 1/2 inches) and Cornell University (19 x 16 1/2 x 3 inches). The
drawers are usually housed in wooden or metal airtight cabinets.




Because commercial storage units are nearly dustproof and pest proof, they are usually much better than
homemade boxes. Homemade boxes, however, are quite practical for the beginning collector because they are
inexpensive or easy to construct. Cigar boxes, 2 inches deep or more, make ideal insect boxes if a layer of polyeth-
ylene foam is glued to the bottom. Other wooden or cardboard boxes may be used for specimen storage, but such
boxes do not protect specimens against pests, and great care must be exercised in keeping the boxes fumigated. If the
collector wishes to construct a wooden, glass-topped insect drawer, the design should follow that of a standard
drawer.

Certain insects, such as stored grain beetles and carpet beetles (dermestids), eat dried insects, and unless
care is taken, they may destroy an entire collection. To guard against them, various chemical repellents, such as
napthalene, can be placed in the boxes containing specimens.

Because the fumigants used in insect collections are toxic to humans, and because most of them are highly
flammable, we recommend freezing instead. Placing the entire co  ction in a freezer will kill pests that are attacking
the dried insects. Freezing is the safest and probably one of the most effective methods for getting rid of unwanted
pests in your collection.

Place your entire drawer or box of insects in an airtight |  stic bag. Leave the bag in the freezer for 4-5
days to make sure all pests have been killed. After freezing, check your collection frequently for signs of further
infestation. Repeat the freezing procedure if necessary.
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Wet specimens
Specimens preserved in 70% ethanol are usually stored in small vials (1/4 o0z.) sealed with neoprene stoppers. If |

corks or plastic caps are used, evaporation occurs too rapidly. Vials are generally stored in racks that can be easily
moved about. Fluid levels should be checked periodically to make sure the specimens do not become dry. |

Vial Rack ¢ |

|~

Slide-mounted specimens |
Microscope slides are usually stored in wooden or plastic boxes that
can be purchased from biological suppliers. Slots in the boxes hold
the slides upright and separate the slides from each other. Other
storage cases have trays on which slides are stored flat. If slides are
to be placed on edge in a storage box, be sure that the balsam or
other mounting material has dried completely (this can take several
days) so the coverslip does not shift when the slide is placed in the
box.










Section Il - Identifying Insects

CLASSIFYING AND NAMING ORGANISMS
Anyone who begins a collection of specimens, whether insects, plants, or even rocks, must somehow identify and
organize those specimens to make the collection attractive. But identi  1g and classifying are
necessary for reasons much more important than just appearance. As collectors, naturalists, or other
biologists communicate with each other and share their knowledge and observations, a common
system of naming and grouping organisms is necessary to avoid confusion.

Perhaps the first step in understanding the naming and grouping of organisms is to
understand the meaning of the word species. A species is a group of organisms of one kind.
Humans, honeybees, and monarch butterflies are each a single different species. That each is
composed of members of “one kind” means that the members of a species can mate and produce
fertile offspring. Although a species may be known by a common name, more formal and accurate
naming employs the binomial (two-name) system set forth by Linnaeus in 1758. In this system,
each species is given genus and species names usually derived from Latin or Greek. The scientific
name for humans is Homo sapiens, the honeybee is Apis mellifera, and the monarch butterfly is
Danaus plexippus. (Genus and species names are always italicized or underlined.)

Genus and species names may sometimes seem unnecessarily complicated, but the use of
scientific names is worthwhile for several reasons. First, scientific names are used worldwide. For
example, the words red flour beetle may be meaningless to a German-speaking biologist, but the
scientific name Tribolium castaneum is constant among languages. Scientific names are also

Honeybee - Apis mellifera

Kingdom: Animalia
Phylum: Arthropoda
Class: Insecta
Order: Hymenoptera
Family: Apidae

* Genus: Apis

* Species: mellifera

universal in another way. People in different regions of the United States may use the name water
bug, croton bug, or oriental cockroach to refer to the same insect species. A common name that is

well-recognized in one region may carry a very different meaning in a different part of the country. The scientific
name Blatta orientalis accurately labels this insect, wherever it is found.

Once organisms are named, grouping or classifying them can help to provide an understanding of hc
are related. The established method for classifying organisms employs a hierarchical system, with larger or m
general groups (taxa, singular taxon) of organisms subdivided into successively smaller groups. Examining tk
classification of the honeybee provides an illustration of this system.
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METAMORPHOSIS

Insects, like all other arthropods and certain other
animals, exhibit distinct stages of growth. Between
the stages, insects go through a process called
molting, during which they shed the old cuticle (the
exoskeleton), which is subsequently replaced with a
new, larger covering. In many insects, growth and
development involves marked changes in body form
as well as size. The change in body form is called
metamorphosis.

Various types of metamorphosis are seen in
various insect groups. In some primitive, wingless
insects, young stages look very much like adults,
and the change in  pearance during maturation is
primarily just an increase in size. For example, the
springtails and firebrats exhibit little change in form
as they mature. Although terminology varies, this
developmental pattern is usually termed
ametamorphosis.

Gradual metamorphosis (also termed
incomplete metamorphosis by some) — as exempli-

fied by the growth and development of grasshoppers, dragonflies, cockroaches, true bugs, aphids, and many other

Gradual Metamorphosis

insects — involves more noticeable changes in form as immature insects develop through successive growth
stages. Visible changes may involve only 2 appearance and enlargement of wing pads that will form the true

wings when the insect molts to the adult stage, as is the case for grasshoppers and many true bugs. In other groups,
such as the damselflies, mayflies, and stoneflies, aquatic immatures do not look much like the adult stage, and their
maturation involves not only the developr  t of wings but also the loss of external gills and a substantial change

in body form. Immature stages of insects that undergo gradual metamorphosis are called nymphs or, if they are

aquatic, naiads.



Beetles, butterflies, moths, flies,
bees, wasps, and certain other insects
undergo what is commonly termed
complete metamorphosis. As they hatch
from the egg, the immature stages of these
insects (grubs, caterpillars, maggots, etc.)
are called larvae (singular = larva). Larvae
usually do not resemble adults, and their
body form changes little until they pupate.
During pupation, when the insect is
immobile, extreme changes in form occur;
caterpillars transform into moths or
butterflies, and maggots become flies.

Complete Metamorphosis

Egg @)
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SUMMARY OF INSECT ORDERS

A summary of the insect orders is presented in the following text to assist in locating, collecting, and taking care of |
specimens. The orders are listed in what is called a phylogenetic sequence, or simply, from the most primitive to the

most advanced orders. Primitive insects have a very generalized form, often without wings (exceptions to this are the ‘
mayflies and dragonflies/damselflies). We show only the adult forms of the insect orders in the following descrip-

tions. (See the section on metamorphosis on pages 42-43.) |

COLLEMBOLA: the springtails |
The springtails get their name from the last segment of their abdomen, which bears a forklike jumping apparatus |
called the furcula. These tiny insects, less then 1.0 millimeters (mm) long, have short antennae and are wingless.
Generally, all growth stages resemble the adults. Most Collembola live in moist habitats. To find these insects, ‘
search through wet soil, woodland humus, moss, fungi, lichens, and decaying fruit and animal matter; also look
beneath stones and driftwood and in greenhouses. ‘

How to Collect ‘
1. Pick up with an alcohol-moistened brush.
2. Suck up with an aspirator. |
3. Extract from soil, debris, or leaf litter with a Berlese funnel.

Short-term Storage ) |
Collect in 70% ethanol.

Long-term Preservation
Mount in balsam on microscope slides.

Springtail, order Collembola
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DipLURA

Diplurans are extremely small and quick-moving insects. They live under stones and leaf litter and in other places
that are very moist. White with long antennae, they are equipped with either two fairly long tails, called cerci, or a
forceps-type structure at the end of a slender body.

How to Collect

1. Pick up with a moistened brush.

2. Aspirate.

3. Extract from leaf litter using a Berlese funnel.

Short-term Storage
Collect in 70% ethanol.

Dipluran, order Diplura

Long-term Preservation
Mount in balsam on microscope slides or maintain in 70% ethanol.

MICROCORYPHIA: the bristletails

The soft-bodied, grayish bristletail can be identified by the long "tail” filament that is flanked to the right and left by
two much shorter projections (cerci) at the end of the abdomen. The bristletail's thorax is strongly humped. The long
mouth parts move up and down. These primitive, tiny, wingless insects can also be recognized by their jumping
ability.

How to Collect _//;__j—é/;/
During the day, bristletails can be found in cracks and rock crevices. At night, they come out to eat P

lichens, algae, and vegetable debris. Collect by hand and drop into ethanol or use a Berlese funnel to 4
process debris and litter.

.......
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Short-term Storage Bristletail, order Microcoryphia
Collect in 70% ethanol.

Long-term Preservation
Preserve in 70% ethanol.




THYSANURA: the silverfish and firebrats

Silverfish and firebratsra  : in size from 2 to 20 mm. Two slightly shorter cerci flank the middle filament at the end
of the abdomen. The many-segmented antennae range from short to as long as the insect's body. These soft-bodied
plant feeders are found under bark, stones 1d logs, and in leaf litter, caves, and houses. Some species can be found
in ant or termite nests. Resembling the colors of their habitat, they can be gray, brown, or white.

How to Collect

1. Use a small brush dipped in alcohol to pick up smaller individuals.
2. Aspirate.

3. Extract from soil, leaf litter, and debris using a Berlese funnel.

Short-term Storage
Collect in 70% ethanol.

Long-term Preservation
Store in vials containing 70% ethanol.
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PLECOPTERA: the stoneflies

Stoneflies range in size from 3 to 50 mm, have slender, leathery bodies, and often have cerci that are long with
numerous segments. Adults are poor fliers and have wings that are neatly folded over the abdomen\ :nin the
resting position.

How to Collect
The immature stages of the stonefly are dependent upon clean, flowing water. Many of these naiads, which live
under rocks, emerge as adults from streams or rivers during winter. Collecting in snow and ice (winter stoneflies) is
a bit more challenging. In summer, collect stoneflies around lights and by sweeping vegetation near streams and
lakes.

Short-term Storage
Collect in 70% ethanol.

Long-term Preservation
Preserve in 70% ethanol.

Stonefly, order Plecop a










DERMAPTERA: the earwigs

The forceps-like cerci at the end of the abdomen help to distinguish earwigs from other orders.
Earwigs range in size from 4 to 25 mm, have long, leathery bodies, and are brown to blackish. They
dwell in humid places and are often found in soil, under bark, or in crevices and cracks.

How to Collect
Hand-collect earwigs under fallen branches and trees, stones, or other debris. Sweep and beat
vegetation.

Short-term Storage
Place in a layer of absorbent tissue.

Long-term Preservation

Pin as soon as possible after collecting. Earwig, order Dermaptera

ISOPTERA: the termites
Termites are fragile or soft insects with chewing mouth parts. Although they resemble ants somewhat, termites have
little or no constriction (narrowing) where the abdomen and tl  x are joined as ants
do. The antennae are straight, not elbowed as are the antennae of ants. Reproductive
(mating) forms are dark brown and have two similar pairs of delicate wings, with a
fine network of veins. Workers and soldiers are white and soft-bodied and live in
colonies in soil and wood.

How to Collect
Termites are social insects and feed on wood. Search through fallen logs and pry off
bark. Use a screwdriver as a wedge to break into wood to find termites.

Short-term Storage
Collect in 70% ethanol.

Termite, order Isoptera

Long-term Preservation
Mount in balsam on microscope slides or store in 70% ethanol.
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ZORAPTERA

These small, rare insects are found in sawdust piles, rotten wood, and under bark. Zorapterans are pale and have
beadlike antennae with nine segments, short cerci, and an oval abdomen; they can be either winged or wingless.

How to Collect
Search through sawdust and wood or under bark.

Short-term Storage
Collect directly into 70% ethanol.

Long-term Preservation
Permanently preserve in ethanol.

PSOCOPTERA: the booklice

Booklice and barklice are very small and have soft, oval bodies without cerci. They have long antennae and biting
mouth parts. As their name implies, booklice often feed upon and are found in books. Also, old papers and stored
food such as cereal are favorite diet items. Barklice normally feed upon algae, fungi, and lichens. Psocopterans live

on the bark and leaves of trees and also can be found in bird nests, beehives, wasp nests, and
caves.

How to Collect
Collect by beating and sweeping vegetation and by searching through undisturbed books,
papers, and nests. Sift through debris and soil, or process samples using a Berlese funnel.

Short-term Storage
Collect small specimens in 70% ethanol; collect larger specimens in an ethyl acetate jar.

Long-term Preservation
Larger specimens can be pinned. Smaller specimens can be mounted in balsam on microscope
slides.

Booklouse, order Psocoptera



MALLOPHAGA: the chewing lice
Chewing lice are wingless, flattened insects with short antennae, short legs, and inconspicuous
mouth parts.

How to Collect

These lice live on the outer surface of birds and mammals. Depending on the species, they can
feed upon blood, feathers, hair, or skin. On recently killed birds and mammals, the lice will move
to the edge of the animal. Meticulously search for lice with forceps through the fur or feathers.

Short-term Storage
Collect in 70% ethanol.

Long-term Preservation

Mount in balsam on microscope slides. Chewing Louse, or der Mallophaga
ANOPLURA: the sucking lice

Sucking lice are pale and somewhat flattened and have a small head that is much narrower than the thorax. They

have very short antennae. The large claw found at the end of the legs is a characteristic of this order.

How to Collect

The sucking lice, including body or crab lice, live on the skin of mammals and feed by sucking | od.
Collect by carefu  searching through animal hair (recent road kills are a good source) with a pair of
fine forceps.

Short-term Storage
Place in vials of 70% ethanol.

Long-term Preservation
Mount in balsam on microscope slides.

Sucking Louse, order Anopli
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rue bugs
o te one of the larger groups of insects. The name Hemiptera means "half-winged," and this
name describes the major character that distinguishes hemipterans from other insects; that is, the bottom half of
their wings are thin membranes while the other half appears solid. Hemiptera have flattened wings that cross at the
tips, forming an X-like pattern across the top of the abdomen. They range in size from 1 to 50 mm and are variable
in shape. The antennae are short, having only four or five segments. Most hemipterans feed upon plants, piercing
and sucking the juice with their beak, but many are also predaceous.

How to Collect
Summer is the best time to collect true bugs. Sweep, beat, and hand-search a variety of vegetation types. Aspirate the |
smaller specimens. Use a separator to find bugs in decaying vegetation.

Short-term Storage

Collect semiaquatic and aquatic bugs in 7
ethanol. If terrestrial specimens cannot be
pinned in the field, place them on absorbent
paper in a box.

Long-term Preservation

Softer-bodied semiaquatic and aquatic
specimens should remain in ethanol. Pin or
point the dried terrestrial specimens.

Stink Bug, order Hemiptera



HOMOPTERA: the cicadas, leafhoppers, aphids, and scale insects

Cicadas, leafhoppers, aphids, and scale insects make up this diverse group. The mouth parts of these plant feeders
are of the sucking-piercing variety, differing from the hemipterans in that the beak arises from the base of the head
rather than the front. In the winged homopterans, the wings (when folded) meet in the middle, forming a tentlike
shape over the abdomen. The antennae can have 3 to 10 segments. Body size varies from a few millimeters up to 55

Leafhopper, order Homoptera

How to Collect
Sweep fields, beat vegetation, and search through flowers and foliage. It is

important to record host information while collecting members of this order
because it will aid in identifying the specimen.

Short-term Storage
Collect aphids and scales in ethanol. Cicadas, planthoppers, and leathoppers

should be pinned or pointed in the field or stored in a box lined with
absorbent tissue.

Long-term Preservation
Aphids and scales should be mounted in balsam on microscope slides.

Cicadas, leafhoppers, and planthoppers should be pinned or pointed. Softer-
bodied homopterans should be preserved in 70% ethanol.







NEUROPTERA: the lacewings, antlions, dobsonflies, and alderflies

The lacewings, antlions, dobsonflies, and alderflies belong to this order. The wings of the adult neuropteran are
distinguishable from the wings of the other orders because front and rear wings are similar in size and the netlike
composition of veins characterizes the two pairs of wings. The wingspan of some of these insects can be as great as
160 mm. The young of this order are entirely unlike the adults and are grublike, often with massive, menacing jaws.

How to Collect

For dobsonflies and alderflies, sweep and beat vegetation near streams, lakes, or ponds. These insects are also
attracted to light. Be careful when handling the dobsonfly because it can inflict a sharp bite. Well known to fisher-
men, dobsonfly larvae (helgrammites) are often used as fish bait. To collect lacewings, sweep and beat vegetation.
Some insects in this order are attracted to ultraviolet light.

Short-term Storage
Collect both larvae and adults in 70% ethanol.

Long-term Preservation ST Z
Preserve permanently in 70% ethanol. B ' \"&i\ o
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Lacewing, order Neuroptera
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COLEOPTERA: the beetles

Commonly known as beetles, the order Coleoptera is comprised of more species than any other order
in the animal kingdom. Beetles are extremely diverse, occupying almost every type of terrestrial and
aquatic habitat.

Beetles have two pairs of wings. The outer or front wings, called the elytra, are leathery or &
shell-like and hide the inner, more fragile hind wings when the insect is at rest. Adult beetles range in \ 4
size from 0.25 mm to 150 mm long. Beetles have chewing mouth parts.

How to Collect \”’7{

Because beetles can be found in almost every type of habitat, they can be collected by many methods.
Look for beetles beneath stones, rotten logs, loose bark, boards, and other cover. Search through
mold, mosses, lichens, fungi, flowers, vegetables, plant stems, decaying animals and plants, dung, and
soil. Bait traps, light traps, and aquatic nets also work well.

RN

r

Stag Beetle,

Short-term Storage

Terrestrial specimens that cannot be pinned in the field should be placed in an airtight container lined with absorbent
paper. They can be kept in the refrigerator for about one week—Ilonger in the freezer—without becoming moldy.
Soft-bodied aquatic specimens should be placed directly into 70% ethanol.

Long-term Preservation
Pin larger terrestrial beetles and point smaller specimens. Keep soft-bodied aquatics in 70% ethanol.

D)
Z =

=
/\

i

V' wil, order Coleoptera



STREPSIPTERA

This group is not very well known and is considered by some to be a part of the order Coleoptera. The elytra of
parasitic Strepsiptera are much shorter than elytra found in beetles. Male Strepsiptera are black, have fanlike wings,
and fanlike or comblike antennae with 4-7 segments. As adults, males do not feed, but exist only to mate. The adult
females are larvalike and are parasites of bees, wasps, and leathoppers.

How to Collect
Keep a host alive until the males have emerged. Dissect a host to obtain the female Strepsiptera. Insects that have
been parasitized by Strepsiptera often have misshapen or distorted abdomens.

Short-term Storage
Place directly into 70% ethanol.

Long-term Preservation
Store permanently in 70% ethanol.

Strepsipteran, order Strepsiptera
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Wasp, order Hymenopte

HYMENOPTERA: the bees, wasps, parasitic wasps, ants, and sawflies
This very large order includes bees, wasps, parasitic wasps, ants, and sawflies. Typically, the Hymenoptera have two
pairs of wings, antennae of various lengths, and chewing mouth parts. Many of the adult members of this group lack
wings; these include all the ants, which are without wings except for the sexual forms produced at the time of nuptial
flights. The wings, when developed, have few veins and no scales; the hind
wings differ in shape and size from the front wings.

How to Collect

To collect bees and wasps, search hot, dry habitats and flowers. Collect by
sweeping or carefully hand-capturing. To locate the parasitic wasps, search
moist environments. Sweep for the flying insects over shrubs, leaves, and
grasses, while they visit flowers, and around tree trunks. The sawflies are
active during sunny days. They emerge during middle and late spring.
Search through marshes, shrubby areas, young forest stands, and tree
farms. Collecting techniques for the very small Hymenoptera include sweeping vegetation, aspirating, using a |
malaise trap, and using a Berlese funnel to separate them from vegetation. To collect ants from nests, use an aspira-

tor, or separate from soil and litter using a Berlese funnel.

Ant, order Hymenoptera

Short-term Storage

Larger bees, wasps, and sawflies should be pinned in the field or stored on absorbent tissue in a box. Temporarily
store smaller specimens on absorbent tissue. Ants can be placed on the absorbent tissue or collected directly into
70% ethanol.

Long-term Preservation
The bees and wasps should be pinned or pointed. Very small specimens can be pointed or mounted in balsam on
microscope slides. Ants can be pointed or stored in 70% ethanol.



TRICHO! __RA: the caddisflies

The caddisflies have two pairs of wings, poorly developed chewing mouth parts, and long antennae. At rest, the
wings are held rooflike over the body. Their wings have only a few longitudinal veins that are not connected by
crossveins and do not form a network. Neither the body nor the wings are covered with scales. The larvae live in
streams, ponds, and lakes. Many build cases of sticks, stones, or sand and move about with only the front end of the
body protruding from the case. When disturbed, the larvae withdraw completely into the cases and are very difficult
to detect.

How to Collect
Larval Trichoptera are aquatic insects, so search for them in kes, streams, and rivers. Capture the flying adults with
an aerial net. At night, adults are strongly attracted to lights.

Short-term Storage
Collect both the larvae and the adults in 70% ethanol.

Long-term Preservation
Preserve permanently in ethanol.

Caddisfly, order Trichoptera
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LEPIDOPTERA: the moths and butterflies

Moths and butterflies generally have two pairs of wings, moderately long antennae, and mouth parts that form a long
sucking tube. The immatures are known as caterpillars. Wingless adult forms exist, and they can be identified as
lepidopterans by the large number of scales on their body. The habits of Lepidoptera are diverse. Most larvae are leaf
eaters, but some bore into trunks of trees and stems of plants. Some of the smallest species live and feed between the
upper and lower surfaces of leaves and are called leafminers. Others live in
the ground, where they eat roots; and a few are
aquatic, living in clear, rapidly flowing
streams.

How to Collect

Capture adults with aerial nets. Handpick
larvae from vegetation. The larvae can be
reared into adults. Many moths are
attracted to lights at night.

Short-term Storage
Collect the larvae in 70% ethanol or keep alive if rearing; store the
adults temporarily in absorbent tissue.

Long-term Preservation )
Store larvae in 70% ethanol. Pin and spread adults. Moth, order Lepidoptera




MECOPTERA: the scorpionflies

Scorpionflies have two similar pairs of delicate wings, each with a medium network of veins. At rest, the wings are
laid almost flat over the back. The mouth parts are fitted for chewing ar  jenerally are lengthened into a beaklike
structure. In certain genera, the adult male's genitalia form a bulblike structure at the end of the body that resembles
a scorpion’s stinger, but is harmless. Larvae develop in damp woods and are difficult to locate. Adults are active in
early summer and can be seen flying through the undergrowth of shaded woods. Some of the wingless forms can be
found in the winter on snow.

How to Collect

Net the flying adults. Malaise traps can be set up to capture these
insects. Larvae can sometimes be extracted from the soil using a Berlese
funnel.

Short-term Storage
Adult specimens can be preserved directly into 70% ethanol or placed on
an absorbent tissue. Larvae should be put in ethanol.

Long-term Preservation
Store adult specimens on pins or points. Preserve them in 70% ethanol.
Larvae should remain in ethanol.

Scorpionfly, order Mecoptera
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DIPTERA: the mosquitoes, punkies, black flies, horse flies, and house flies

Mosquitoes, punkies, black flies, horse flies, and house flies are well-known members of this group. The pr
only one pair of wings with a limited number of veins distinguishes this group from other orders. Other cha
such as mouth parts and antennae, can be extremely variable. Search through flowers, shrubs, leaves, bases
clumps, tree trunk holes, leaf litter, and dead animal and plant material. Most immature stages are maggotli}
nearly always live in some protected situation, such as within the tissues of a plant, in water, in leaf mold, o
tissues of animals.

How to Collect
Diptera may be collected using a number of methods, including sweeping with aquatic or aerial nets, aspira |
from vegetation, attracting them with artificial light (especially porch
lights), and capturing them with malaise and | traps.

Short-term Storage
Specimens to be pinned or pointed should be stored in absorbent
tissue in a box. Keep aquatic specimens or larvae in 70% ethanol.

Long-term Preservation

Pin or point terrestrial specimens. Keep aquatic and terrestrial larvae
in ethanol. Tiny flies or dissected parts such as genitalia can be
mounted in balsam on microscope slides.

House Fly, order Dipter:









IDENTIFYING SPECIMENS

Identifying insects to species level can be very difficult. Begin by using basic keys or prior experience to identify the
order to which an unknown specimen belongs. (A key is an arrangement of information that requires the user to
choose between two alternative characters. Each alternative is associated with another pair of characters. The user
proceeds until the organism is identified.) Then use a general guide to insect identification to determine the family
represented by the unknown specimen. Even this level of identification can be difficult for some insects, especially
those that are very small. Beginning collectors show good judgment by not attempting a more precise identification
than they are able to accurately accomplish. Only the most common and well-known insects can be identified to the
species level using general guides for insect identification.

Where species identification is absolutely necessary, specimens should be sent to specialists or entomologi-
cal museums for determination. The arrangements under which specialists will undertake the work vary, but experts
often will study well-preserved and labeled collections in return for duplicate specimens. After an identification has
been completed (at the order, family, or species level), label the specimen with the appropriate scientific name.

ILLINOIS NATURAL HISTORY SURVEY INSECT COLLECTION
The insect collection at the Illinois Natural History Survey contains over six million curated specimens and is one of
the largest insect collections in North America. All insect orders, plus numerous related noninsect groups, are
represented in the collection. Outstanding holdings occur in many orders. Because of its size, its historical holdings,
and its wide breadth of coverage of certain groups, the insect collection is an important national and worldwide
resource.

So large is the field of insect classification that many gaps exist in our collections and in our knowledge of
insects. Gifts of well-prepared specimens to the INHS collection are greatly appreciated. Many such gifts have filled
important gaps in the collection and added valuable information about the distribution of species.
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BIOLOGICAL AND ENTOMOLOGICAL SUPPLY COMPANIES
All of the equipment mentioned in this publication can be purchased from one of the suppliers listed below. Please
note that this list is by no means complete and that it is not intended to be an endorsement of any of these suppliers.

BioQuip Products Ward’s Natural Science Establishment
17803 LaSalle Avenue
Gardena, CA 90248-3602 East Coast Facility
(310) 324-0620 5100 West Henrietta Road
P.O. Box 92912
Carolina Biological Rochester, NY 14692-9012
2700 York Road (716) 359-2502
Burlington, NC 27215
1-(800) 334-5551 West Coast Facility
11850 East Florence Avenue
Ianni Butterfly Enterprises Santa Fe Springs, CA 90670-4490
P.O. Box 81171 (213) 946-2439

Cleveland, OH 44181
(216) 888-9763

Morpho Ventures

175 Humphrey Street
Marblehead, MA 01945
(617) 581-5904





















