4-H Entomology Manual

Condensed Versidor use by
School Groups attending

BUGFEST

At the Crosby Arboretum
Picayune, MS



Introduction to BugFest & How to Embark on Insect Collecting

BugFest is an exciting public event that has been held for several years at the Crosby Arboretum
which is a Mississippi State University facility Picayune, MS operated by tMSU Extension
Service.

This handbook is intended to bsed as a supplementary referebgé¢hose attending BugFest to

give them an overview of collecting, andatial in their insect collecting experien@nd is a

condensed version of theHtEntomology Manal. If insectcollecting is undertaken as a school
project,ac | ass may be designated as-HagemBhiswil Cl|l ubo b
allow students téater enter their collections their county fair, andake part imumerous other
opporturities to display their collections and participate in other anriiale¥ents. Contact

your county Extension office for more informatjanr visitwww.msucares.corfor more

information on 4H activities and local coatts.

To begin insectollecting only a few basic itemare necessaryObviously, anetis needed for

collecting flying insects. Instructions are givenhistmanual for makingets, as well as for

sources tpurchasthem. The pepaation ofcollecting jars is alsodescribed in this manual.

Using canning jars and commonly avaifoable |igq
night collecting activities, aet is notused when patrticipating in collecting activitibatuse

sheets saip next to black lights or sodium vapor lights to attract insects.

Of course, one may choosentotkill insects and pin them into a collection. There are many

types of containens which toplace insectso that their habits may lebsened For hougng

insects for longer periods,qaiick search on thiaternetwill reveal a nurber of bookghat

describe how to keep certain bugs as pets. Finally, one may wish to capture bugs with a camera,
andenjoy the pastime afreatinga collection of bug photograph%H activities include a state

wide insect art conteBheraemmdi sanalisnes eax ti Meeh od wVS ¢
cash prize! Information on these events is available in past issues of the Gloworm, a MSU

Extension Service newsletter (website address provided in a later paragraph).

For those who desire to mount their insects in a typical collection, they will need to purchase
specialinsect pins(sewing pins are not thin enoughusefor this) that can be orded from

biological supply houses (several of which are mentioned in this manual), and some type of
mounting board. This can be as simple as a piece of foam insulation paxgadable at home

building supply storesinstructionsare also givemerefor cutting a channel irsuch foanboard

to accommodate the body of the insect altalw wingsi of butterflies, for exampleto be

spread and pinned. Finally, | abel s are inclu
allow for sorting of thespecimens.
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Some additional items are helpful when colleciirfgr example, the combination sbme type

of aluminum pan and a metal strainerallows one to separate insects from the killing alcohol,

which is then poured back into the jar for reuse. Adgpair offorcepsis useful when handling

delicate bugsand amagnifyingglasshel ps t o get an fieldguidesdreo se 0 | o0
available to help you to identify insects. Ask someone who has been collecting for a while what

field guides they prefer and why, to help you get an idea of which guides may be best for you.

Ot her resources include t hsamwbitStdikBillegYolamp o t h
read more about this camp experience, as well as gt&erWildlife and Fisheries

Intergenerational Conservation camashttp://msucares.com/wildfish/education/camp.html

These camps are Ai nt ethagbethaultaand ohildran atiend, makingc h  me
the experience very enjoyable for families, educators, etc. Another enjoyable resource of interest

to school age children (and growps!) istheMSUE x t e n s i 0 rGlowoenT newsleterp s

which contains information on MSU entomological activities, including past and future summer
campsand other buggy activitiesittp://msucares.com/newsletters/pests/gloworm/index.html

It is hoped that these resources, along with
event, will serve to ignite a lifong passion for observing, collecting, and learning about insects.

BugFest is a yearljwo-day extravaganza of buggy events! Fridagrnings are typicallyppen

to insect collecting for preegistered school groups, aimdthe afternoon focollectingfion your

ownoO Volunteersassist acast of MSU professors, researcherand othereducatos, 4H
members and MSU arbonggthose avhophelp sith theaavent egelar. An

insect i.d. and mounting statias available throughout the eveon theAr b o r ePinecai® s
Pavilion. Ty pi cal | vy, st ar t i Buggy Midwaye vallr He ppeneoffezingian g , a
variety of crafts and games for all age&t some point during the twday event, there will
usually be i Roach Raceo! At dusk, kids Brmgla adul t
flashlight or headlamp! We 6 | | s e ing sheets with Iblack tghts and sodium vapor

lights to draw insects. Saturday morning, gglided collecting and Midway activities will
continue The New Orleans Audubon Insectarium BUGMOBILE usually presents on
Saturday afternoonand collecting actities will continue until closing. See The Crosby
Arboretum program schedule at their website (listed below) for specific times and activities each

year.


http://msucares.com/newsletters/pests/gloworm/index.html

INSTRUCTIONS TO BUG COLLECTORmSINng nets and collecting jarsto daytime activities,
andcollecting jars and aflashlight or headlampto evening collecting. If you intend to mount
your insects, please bringsect pins and a mounting board, if possib&ources for purchasing
collecting supplies and instructions for making nets and jars will be givihe Entomology
Manual. Limited supplieare usuallyavailable for purchase, (i.e. mounting boards, pins, and
collecting jars), andome mtsare usuallyavailable for checlout, but it is recommended that

those whaare intent upon collectingrrive pepared.

Call the Arboretum tqoreregisterschool groupsat (601) 7992311. For mee information,
please visit the Crosby Arboretuwebsite atwww.crosbyarboretum.msstate.eduThe Crosby

Arboretum is located in Picayune, Mississippi, 689 Exit 4, on Ridge Road (between Wal

Mart and #59). Follow signs to the Arboretum.


http://www.crosbyarboretum.msstate.edu/
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I ntroduction to the 4H Manual i Why Do an Entomology Project?
Why pickentomology? If you try it, you will soon find out there aranygood reasons.

Entomology (eiehhrmo lolgee e 6) i s t he study of insects, anc
by far, the most numerous and diverse kinds of animals. For examplearhenere kinds

(species) of weevils just one kind of beetlé than there are different kinds of birds, fish,

mammals, amphibians, and reptiles found in the world.

It shoul dndét be hard to find materi aohmehtor you
T all around your yard, in fields, streams and ponds, and even in your home.

Despite their small size, insects are very interesting. If you have a chance to observe them
closely, both their appearance and their habits may well fascinate youadéum blockbuster
Hollywood movie has ever truly come close to how amazing insects can be in everyday life.

Insects are importantThe pest insects come to mind first, i.e. those that eat our crops, bite or
otherwise distress us. Combined, insectseailBons of dollars of damage in the United States
every year, and they can be even more important in warmer, tropical areas. However, insects
also are invaluable to our wddking. They help to pollinate plants, many of which are totally
dependent omsects for their survival. Insects have also been in the recycling business for
millions of years. They feed on dead plants and animals, and this activity releases nutrients for
the growth of new plants. Most fish, many birds, and other animals dmarpy on insects.

Insects do a pretty good job of keeping most of the pest insects in line, feeding on them as
important biological controls.

Insects are the most abundant and diverse form of life found on earth. Oveyuaressof-a-
million species are known to exist, more than the number of all kinds of other aaimdalsnts
put together.

Importance of Insects

Often, people focus their attention on those insects that damage plants, bite or sting, or otherwise
cause annoyance or ldsshe pestinsects. However, only a very small fraction of all the kinds of
insects can be described in this way. Instead, mosttén@acluding some pests) are essential in
ecosystems, and many others provide direct benefits to humans.

The importance of insects is well stated by the words of the noted biologist E.O. Wilson:
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Al f al |l mankind were to diegerempemthe t omorr ow

rich state of equilibrium that existed 10,000 years ago. If insects were to vanish
the terrestrial ecosystems would coll apse

Insects in the Natural Recycling of Nutrient

One of the most important (but overlooked) roles of insec
their involvement in the recycling of nutrients in natural

systems. Many insects amacrodecomposerswhich help

break down organic matter they scavenge. For example t
manue of cattle and other animals would not break down
without the help of such insects as dung beetles. The de
dead animals is greatly accelerated by hide beetles and f
that feed on them. The decay of wood is often dependent
termites, carpentengs, and various other insects that tunn

into it. i
Into It Figure 110. Dungbeetles at work.

Many scavenging insects also pull organic matter into the

soil as they live and breed, further helping to build soil. Dung beetles often roll small balls of
manure and bury them in the soil as a pladayeggs. The burying beetles (Silphidae family)

do the same with small dead rodents. Ants bring large amounts of dead insects and other
materials into their colony. In addition, the tunneling of ants aerates and mixes soils, providing
an essential taskdhearthworms provide elsewhere.

Insects as Pollinators

Insects provide a tremendous benefit in the pollination of plants. Many flowers require a visiting
insect to transfer the pollen needed to fertilize and set seed. Bees, including the introduced honey
bee, are the best known pollinators. However, many other insects such as flies, moths, butterflies
and wasps also can be important.

Insect pollination is essential to the production of many crops. Crops like apples, cherries,
cantaloupes and peaches dmneast entirely dependent on insect pollinators, like honeybees.
Without the insects, these crops could not be grown. The pollination activity of bees annually
provides servicethat are worth tens of millions of dollars to agriculture. Additionally, many
crops, such as row crops, vegetables, fruit and legumes, require insect pollination to provide the
seeds that are used by farmers. Many of the native wildflowers also are dependent on insect
pollination for their survival. About 1/3 of all seed plantsuiegjinsect pollination.
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One side benefit of pollination by honey bees is the hive products they produce, i.e. honey and
beeswax. These materials are worth over $40 million dollars
annually to beekeepers in the Miuth, many of whom make
their living working with these insects.
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Figure 211. Beehive
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History of Entomology

Men have been interacting with and studying insects since time began. The Chinese have been
cultivating silkworms for thousands of years. Chinese records show silkworm culture prior to
4700 B.C. Beekeeping was also carried out by the Chinese as egdly B<C. and they used

galls to create dyes, drugs and tanning agents at about the same time. The culture of dye making
insects was also a practice in ancient India.

There is evidence of insect pests of ancient man. Lice and other blood suckingwesects

fairly common in many ancient cultures. There are numerous references to grasshopper (locust)
plagues in many countries. Of the 10 plagues of Egypt which are recorded in the Biblical book
of Exodus, insects were the direct cause of 3 and weresat/al others. Lice, flies, and

locusts were the three named in Exodusl7 These pests still plague man today.

Homer 6s epics (850 BC) use examples of insect
mentions fly larvae, horse flies, wasps, iesnd honey. Aesop told fables of the ant and the fly

in 600 BC. Democritus of Adbera (4870 BC) divided blooded animalvertebrates

(backbone) and bloodless animalavertebrates (no backbone). Plato (827 BC) initiated

the idea of scientifientomology. It is from Plato that we get the idea of classifying living things

into genus and species. Herodotus, a Greek historian, gave concise scientific descriptions of

bees and ants and mentioned the use of mosquito nets by Egyptian fisherrhagor@gtin 450

BC rid a Sicilian town of marsfever by draining a nearby swamp.

Aristotle may be called the founder of general entomology and entomology as a science. He
gave the first systematization of insects. Aristotle wrdibe History of Animia ( a general
description and biology of the animal kingdoi®); the Parts of the Anima{scomparative



anatomy and physiology), al&kneration of AnimalsAristotle named about 500 animals.
According to Aristotle 'Enton@a ar e bl oodl ess ani mals whi ch ha\
have wings. Their body is rigid within and without. Theophrastus was a student of Aristotle.

He was responsible for identifying a number of kinds of damage and diseases caused by insects.
Dioscorides, another Greek, used insects to treat human diseases. His remedies were used for
many years. In his bodWateria Medicahe mentions the following remediesockroaches

when ground with oil and cooked are good for ear ache, cicadas whernrdrigsed for bladder

complaints, caterpillars on vegetables when coated with oil are used against the bites of

poisonous animals, and beetles containing cantharidin are used for various ailments from cancer

to dropsy.

Pliny was a Roman philosopher and drolwriter who wrote an encyclopedia . Hilstoria

Naturalisi s one of the few works from Roman ti mes
eleventh book deals chiefly with insects. He classified them much as Aristotle, though it is
doubtful thathewas a mi | i ar wi th Aristotlebs wor k.

There is a fairly large skip in history after the fall of Rome. The centers of knowledge shifted

and much of the "~ advances in scientific knowl
1255. He wrote an encyclopedialledDe Animalibus It contained 26 books and characterized

every animal known at that time. He only mentioned 33 insects, lumping them into the category

- small bloodless animals. Bees are discussed in detail.

Entomology was closely connected to nogak and natural history for the next 200 years.

Italians like Malpighi, Redi and Valisinieri, medical practitioners, were also interested in insects.
Ulysse Aldrovandi wrote over 700 manuscripts which were publishBe @#nimalibus Insectis
LibiivVIlin 160 2. The English doctor Thomas Mouf fe
calledinsectorum Sive Minorum Animalism Theatruifhe invention of the microscope
revolutionized the study of entomology by enabling a closer examination of insects than eve
before. The microscope led to the foundation of academies and scientific societies in all of the
major cities of the world. Many of these early scientists began studying the anatomy and
morphology of insects. Jan Swammerdam, a Dutchman, Wisteria Insectorum Generaljsa
comprehensive study of insects. Leeuwenhoek, another Dutchman, was also an avid
entomologist.

The main achievement in ¥&entury entomology was the work of Carl von Linnaeus. He
published two important workSystema NaturagndFundamenta BotanicaHis classification
system was the starting point for zoological nomenclature (the naming of animals). Linnaeus
developed the system of binomial nomenclature (2 na@®s sandspecieyinto the most
useable way for naming thing&Jsing a single character, the wings, Linnaeus divided insects
into four Orders initially: Coleoptera, Angioptera, Hemiptera, and Apfgesg means wing),
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then he later used seven orders: Coleoptera, Lepidoptera, Hemiptera, Neuroptera, Hymenoptera,
Diptera and Aptera.

J. C. Fabricius, a Danish pupil of Linnaeus, publisiilosophia Entomologican 1758. This

is actually the worlddés first textbook of ent
Entomology, Morphology, Mouthparts, Metarpbosis, Sex, Systematics, Nomenclature,
Distinguishing Characteristics, Ecology and Biology, and Applied Entomology.

During the Middle Ages insects, as vectors of disease, were responsible for some of the worst
epidemics that have struck man. Bubonag@k (the Black Death) claimed the life of at least
25,000,000 people, more than one fourth of the population of Europe. This bacterial disease of
rodents is transmitted by the Oriental rat flea. When rats die of the disease, the fleas move from
the deadanimals to other warm blooded hosts, including man. When the fleas bite, they transfer
the disease to the new host. This disease is still a threat to man today. -Tyahsimitted by

the human louse, maladdransmitted by the anopheles mosquitegping sickness

transmitted by the tsetse fly, and numerous other diseases were part of the reason for studying
and understanding more about insects.

Early Americans were also interested in insects. When colonists came to the New World, they
not onlybrought their crops, but they also inadvertently brought the pests as well. The codling
moth was an early introduction and has developed into a serious pest of apple. In 1588, Thomas

Harriot, published AA Brief aWdrdroeaReépbntwb
described the habits of many insects, mentioning the silkworm and the honey bee in particular.

One of the most famous examples is the introduction of the Hessian fly. During the French and
Indian War, Hessian troops of the Britigimy brought wheat straw for bedding into the

colonies. The Hessian fly, a pest of wheat, escaped from the straw to cause extensive damage to
the wheat crop on Long Island as early as 1779. George Washington experimented with the
hessian fly in 1760.n11763, a Frenchman suggested the use of tobacco water against plant lice,
(nicotine sulfate is a common use for aphids,
on the ridiculous. Materials such as salt, lime, alcohol, lampblack, cayenne, @eh@s and

even dung were used. The honey bee was another European introduction to North America.

Honey bees were introduced as early as 1640 and were used extensively to provide honey and
wax . The American I ndians yw.adl ed honey bees
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William D. Peck, a Massachusetts naturalist, wiidie Description and History of the

Cankerwormn 1795. He became professor of natural history at Harvard University in 1805
where he continued to study i nstpativeentomoloBig.c k b e
Other early entomologists included B. D. Walsh, state entomologist of lllinois, J. A. Lintner,

New York state, and A.S. Packard of the US Entomological Commission.

The father of entomology in the United States was Thomas Sayw 8ay fit he Li nnaeus
New World. He was a specialist in birds and mollusks, and also developed an interest in insects.

His descriptions were good for their time, and were comparative in nature. His accomplishments
were even more remarkable considgrthat he was completely seé#fught in the field of

entomology. Since Say, most American entomologists have specialized in one way or another.

T. W. Harris, a student of Peck, became a distinguished economic entomologist. He wrote
Report On Insects|urious to Vegetatiompublished in 1841. In 1854, Townend Glover was
named entomologist with the U.S. Bureau of Agriculture and Asa Fitch was named New York
State Entomologist. C. V. Riley succeeded Glover in 1878.

Riley was a very important figuie American entomology. He founded the U.S. Entomological
Commission, which studied and improved control activities for the Rocky Mountain
grasshopper. He was also responsible for saving the grape industry for France by using grape
rootstocks from Amerig which were resistant to grape phylloxera. The French government gave
him a gold medal for his assistance to their industry. Riley was also instrumental in the
biological control activities in California which saved the citrus industry from the gotton

cushion scale through the importation of natural enemies from Australia.

L. O. Howard succeeded Riley as Chief of the Bureau of Entomology in 1894. Howard made
lasting contributions to medical entomology, biological control, insect taxonomy, and to
enbmological research in general.

Another famous entomologist at this time was J. H. Cocikst He graduated from Cornell
University in 1874 and remained there to work for the next 40 years. Comstock was the first
university teacher of entomology, and he started the first entomology course to be offered at a
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university. He also wrote one of the first entomology textboolseatablished the first

university department of entomology in the world. The University of Idaho hired T. H. Parks as
the first extension entomologist in 1913, one year befor&thi¢h-Lever Act (1914) created

the Federal-State Extension Service.

Classification of Insects

Classification For Your 4-H Project

Because there are so many different kinds of insects, identifying them can be very difficult.

Donét getodvewoprafgesisi onal ent omegduwakysut s don:
way through your 44 units, just try to make some progress in what you know. As you work at it,

you will be surprised how much you have learned. Try to work through the following stages in

your study of entomology:

Early Learning Objectives: Learn the features of insects and what separates them from their
Arthropod relatives: spiders, scorpions, ticks, pillbugs, etc. Learn the features of the various
insect Orders.

Advancing Into Entomology: Learn the features that characterize the adsiétadts of the
most important insect orders. Expect to make mistakes, but you should be able to get 90
percent correct if you work on it. Adult leaders and professional entomologists are often

willing to help. Donét hrepsblicatians endtoaskfore ar n t o
help.

After You Have Gained Some ExperienceExpand your collection and experiences to
include other insects. Try to correct past mistakes on identification of insectdosterst

for a level of 95100 percent correct identations of insects to the order level. Start to learn
what are the features of immature stages of moths/butterflies (Lepidoptera), beetles/grubs
(Coleoptera), flies (Diptera), and other insects. By this time you should also be starting to
learn further sb-groupings of insects, the families.
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Expanding Your Knowledge Base After A Few YearsContinue to learn immature stages
of insects at the order level and adult insects to the family level. Few individuals have the
expertise to identify insects to genand species. Therefore, modt £ollectors concentrate
onorder and common name

Although these are some general learning objectives, always refer to your local and state fair
books for exhibit information.

Once you have identified something as being an insect (from the Class Insecta), the next
breakdown is th© RDER. For example, butterflies and moths, which have soaered wings,

are in the ordekepidoptera Beetles, characterized by having hard wingees, are in the order
Coleoptera Flies are unique in having only a single pair of wings, the hind wings being reduced
to an almost invisible knob, and are classified in the dbilglera, me a n i-wni gn gi. tow o

Because of differences in how scientists sifgshe insects, you may see some differences in the
number of orders and in their name. Perhaps the most widely used classification system in the
United States is that used in the textbdakoduction to the Study of Insectghich lists 31

insect ordes. For most 4H collections, you will only be asked to correctly identify insects to
their proper order and to assign a common name.

Orders are subdivided infamilies. The family names wusually end
For example, the beetlédrder Coleoptera) are divided into many dozens of families, including

lady beetles (Coccinellidae), weevils or snout beetles (Curculionidae), and leaf beetles
(Chrysomelidae).

Furthermore, each family of animals is divided igemera(singulargenug, and each genus is

divided into various species. All types (species) of insects, as well as all other life forms, have

their ownscientiicname( somet i mes call ed the fALatin nameo)
the genus and species name.
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Classification of a Honeybee

Common NameHoneybee

Scientific NameApis mellifera

KINGDOM : Animal (animals)
PHYLUM : Arthropoda (arthropods)
CLASS: Insecta/Hexapoda (insects)
ORDER: Hymenoptera (bees, wasps, ants, etc.)
FAMILY : Apidae (bees)
GENUS: Apis
SPECIES mellifera

When written, the genus name is capitalized and in italics. If it cannot be italicized, it is
underlined. For example, the scientific name of the house Mygca domestigaand that of the
tomato hornworm i$Mlanduca quingemaculataThe idea of giving each species a universally
recognized scientific name came from Carolus Linnaeus, a Swedish botani$tl@78)7 who
developed this system. (For a discussion on Carolus Linnaeus and other famous entomologists
see the Histgr of Entomology section.)

Since each scientific name has two parts, it is describkth@asiial nomenclature,and it is
considered to be the international standard for discussing the identity of different plants and
animals. Although the scientific namesy seem a bit awkward to pronounce, they do serve a
very useful purpose, allowing people throughout the world to know what insect is being
discussed.

Although this may be a bit confusing, consider how we identify ourselves. A similar system
might be usedb find William Smith or Patty Jones, two imaginarHdnembers:
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Postal Classification of a 44 Member

COUNTRY : United States of America
STATE: Mississippi
CITY : Greenwood
STREET: Leflore Ave.
NUMBER: 1776
SURNAME: Smith

FIRST NAME : William

Common Name or Scientific Name?

All insect orders and famili@sand many individual species of inséctsave acommon name
This is the familiar insect name in English, in contrast to the more faedtific name For

example, fAbeetleso is the common name for the
name for the family Papilionidae; M®usch fihousef
domestica

Scientific names are universal; they are the same iy eeeintry, and that is their appeal.

However, most people find it easier to learn and use the common names when discussing local
insects. As long as they are used consistently, common names can be just as useful and are
acceptable for-H collections andtudy.

The common names used in the United States are standardized by the Entomological Society of
America.. Periodically, they produce a publication enti@@thmon Names of Insects and
Related Organism€anada and Mexico produce similar publications.
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Standard 4H collections in the southern states use the order and common names for
identification of insects and in general acce
Guide to Insects of America North of Mexico.

The Insect Orders

Currently, most entomologists recognize 31 separate orders of insects found in North America.
Some are extremely abundant and are commonly observed; beetles (Coleoptera), moths and
butterflies (Lepidoptera), and Othérearefiatelyue bugs
found, such as the rockcrawlers (Grylloblattaria) and webspinners (Embiidina). Some are just too
small to attract our attention, although they may be extremely abundant. For example,-a square

foot patch of rich garden soil or grass fiebdy host thousands of tiny springtails (Collembola).

The 31 insect orders listed in the latest editiomtrbduction to the Study of Insectre listed

below.

Outline of the Insect Orders
(based on classification scheme of Borror, Triplehormand Johnson, 1989)

Order (common name) Type of metamorphosis
Protura (proturans) No distinct metamorphosis
Collembola (springtails) No distinct metamorphosis
Diplura (diplurans) No distinct metamorphosis
Microcoryphia (bristletails) No distinctmetamorphosis
Thysanura (silverfish, firebrats) No distinct metamorphosis
Orthoptera (grasshoppers, crickets) Simple/Gradual
Grylloblattaria (rockcrawlers) Simple/Gradual
Phasmida (walkingsticks) Simple/Gradual
Mantodea (mantids) Simple/Gradual
Blattaria (cockroaches) Simple/Gradual
Isoptera (termites) Simple/Gradual
Plecoptera (stoneflies) A variation on simple metamorphosis with immatur:

aguatic forms
Dermaptera (earwigs) Simple/Gradual



Embiidina (webspinners)
Psocopterapsocids)
Phthiraptera (lice)
Zoraptera (zorapterans)

Hemiptera (true bugs)

Simple/Gradual
Simple/Gradual
Simple/Gradual
Simple/Gradual

Simple/Gradual

16
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Outline of the Insect Orders (continued)

Order (common name) Type of metamorphosis

Homoptergcicadas, hoppers, aphids, Simple, but some species show features that are

whiteflies, scale insects) intermediate with complete metarpbiosis

Ephemeroptera (mayflies) A variation on simple metamorphosis with imnz,
aguatic forms

Odonatgdragonflies and damselflies) A variation on simple metamorphosis with immatur:
aguatic forms

Thysanoptera (thrips) A variation on simple metamorphosis including non
feeding stages prior to adult emergence

Neuroptera (alderflies, dobsonflies, Complete

lacewings antlions)

Coleoptera (beetles) Complete

Strepsiptera (twisteding parasites) Complete

Mecoptera (scorpionflies) Complete

Siphonaptera (fleas) Complete

Diptera (flies, gnats, mosquitoes, etc.) Complete

Trichoptera (caddisflies) Complete

Lepidoptera (butterflies, moths) Complete

Hymenoptera (sawflies, ichneumons, ants Complete
wasps and bees)

Several different features are used when identifying the different orders of insects. Each order of
insects has some combination of thiesgures that makes it distinctive.

AMouthparts. What type of mouthpart does the insect have and how does it feed? Does

the insect chew or have some altered mouth type that allows it to suck fluids?
Piercing/sucking mouthparts are indicative of the okfemiptera, which are known as

Atrue bugso. Hymenopter a, our bees, wasps,
some have developed a proboscis they use to feed on liquids.

Awings. Are wings present in the adult? Are there one or two pairs? Deesrl have
any special features, such as being covered by sdapgfopterans (butterflies and
moths) have scaleovered wings. Flies, which compromise the order Diptera, have two
wings.
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AlLegs Are there any unusual rmatustagesshhave of t he
temporaryprolegson the abdomen, such as caterpilldv&mbers of the order Mantodea,

known commonly as Praying Mantises, have specaglyeloped enlarged front legs they

use to grasp their prey.

AAntennae Are the antennae charactic? Are they threatike, beadlike, or
elbowedWVhen identifying families of beetles within the largest order, Coleoptera,
antennal forms are very useful.

AMetamorphosis What types of growth stages does the insect go through as it
develops? Is it gdual (simple) metamorphosis, complete metamorphosis, or something
intermediate? This will also determine how different the immature stages (caterpillars,
grubs) are from the adult forms (butterflies, beetles).
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Order names for insects to baised as labels for standard 4 insect collections

Blattaria Blattaria Blattaria
Coleoptera Coleoptera Coleoptera
Collembola Collembola Collembola
Dermaptera Dermaptera Dermaptera

Diplura Diplura Diplura
Diptera Diptera Diptera
Embiidina Embiidina Embiidina
Ephemeroptera Ephemeroptera Ephemeroptera

Grylloblattaria

Grylloblattaria

Grylloblattaria

Hemiptera Hemiptera Hemiptera
Homoptera Homoptera Homoptera
Hymenoptera Hymenoptera Hymenoptera
Isoptera Isoptera Isoptera
Lepidoptera Lepidoptera Lepidoptera
Mantodea Mantodea Mantodea
Mecoptera Mecoptera Mecoptera

Microcoryphia

Microcoryphia

Microcoryphia
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Neuroptera Neuroptera Neuroptera
Odonata Odonata Odonata
Orthoptera Orthoptera Orthoptera
Phasmida Phasmida Phasmida

Phthiraptera

Phthiraptera

Phthiraptera

Plecoptera Plecoptera Plecoptera
Protura Protura Protura
Psocoptera Psocoptera Psocoptera

Siphonaptera

Siphonaptera

Siphonaptera

Strepsiptera Strepsiptera Strepsiptera
Thysanoptera Thysanoptera Thysanoptera
Thysanura Thysanura Thysanura

Trichoptera

Trichoptera

Trichoptera

Zoraptera

Zoraptera

Zoraptera
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Why Make an Insect Collection?

An insect collection helps develop personal identification skills.

An insect collection can be used to display insectasact features so that others mayrear
about them.

A Aninsect collection can allow you to better observe details of insect structures and how they
function

A Aninsect collection can provide a record of when and where various insects occur.

Insect Cdlections:

4-H insect collections are probably the mainstay for entomology. Children (and adults) almost
naturally enjoy collecting things and since there are more insects than anything else in the world,
they make good subjects for study. AIHAEntomology participants should begin and add to a
base collection throughout their projects. This helps to provide a base for studying insects and
their habits. This project like most otheHdprojects provides the basis for sedinfidence, for
community for arrangement and opens new worlds for young people and adults to learn to work
together.

Insect collections are family affairs. Most adults who have or have'had®' graders relate to
this idea very well. Many have had this conversation onday or Saturday in late September.

A Mo m, Il have an insect collection due i n my s
takes Mom, Dad and Gramps, as well, to get th
little more leisurely done,all he family still gets excited abol
That s one of the things that makes it fun.

We also engurage specity collections which would includeLepidoptera (butterfly and moth

collections) or other Orders, i.e. beetles. ARikemount depicting an insec
exampl e of an acceptabl e -tgpe boaceptadfykmadbykreedl | ect i
little old man with thick glasses and a pith helmet running across an open field with a butterfly
netinhotpr suit of a prize Heliconidae is what man
mentioned. Yes, we do chase bugs, but there are much smarter ways to catch the prizes than
running them down with a néelraps, black lights, baits and just plain old scagifootwork are
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met hods the smart coll ector uses to ~catch hi
animals combined. Many are not yet named. It is entirely possible that a y&loglkkctor

could collect never before reported species aeth emnamed species of insects without moving

out of the neighborhood.

There are a few basic items needed as a person begins on his journey into the wonderful world of
insects. Constructing collecting and display items can also be used to support prd§ect w

These may be eligible for display, certainly if they demonstrate a talent whickHéehts

developed.

Equipment needs:

collecting kit forceps/tweezers alcohol vials pins

insect net pry tool spreading board holding box
kill jar zip lock bags relaxing jar display box
Collecting kit:

An old softsided leather or canvass purse or a diaper bag with long shoulder straps makes an
excellent collecting kit. The kit mube large enough to hold the kill jars (usually 2) and a

couple of alcohol vials. 1 also like to carry paper, a pencil, lots of plastic bags, my forceps and a
pry tool. The bag must leave both hands free, but have the equipment readily accessible to the
collector. Every collector needs a bag, but bags can come in many vardtammsoackpacks to
saddlebags.

The Insect Net

A good insect net can be one of the most important tools for ybuedtomology project. In
fact, several types of nets commoahg used and you may even find you will want to use more
than one kind as your collection develops.
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Insect nets can be purchased from biological
supply companies or they may easily be
constructedThe basic components are a handl
collecting bag, and a wire hoop to support the
bag and also to connect it with the handle. A
sample design for the construction of an insec
net is outlined below. Minor changes in the tyg
of material used for the collgon bag and in the

Figure 218. Aerial net.

weight and strength of the handle determine the best end use for
the net.
Theaerialnett someti mes called a fAbutt erneighymeshet , 0 h

fabric that allows air to move readily through it and is fineugihoto retain the insects.

Marquisette or scrim are commonly used materials for this. These nets are easily handled and can
be used to capture fast flying insects. They also allow you to see the insects that you have
captured, which is very useful when reving butterflies or stinging insects. However, aerial

nets also are fairly delicate, and the mesh readily tears. Therefore, they are not good for
sweeping vegetation. For this purpesesep netsvork best. Sweep nets have a solid cloth

sample bag madedm muslin, feeesack cloth, or some other fabric that resists ripping. Usually,

the handle is stronger and heavier than that used in an aerial net, and the connection with the
wire rim is more highly reinforced. These features allow the sweep net to sgnagdes, crops,

and shrubs, which can result in captures of large numbers of insects in a short time.

A different design is needed when sampling insects in water. Spgaialic netsare

constructed more heavily than sweep nets, with a strong megshlltiws water to drain.

However, for many purposes, a kitchen strainer may serve as a simple alternative. In rivers and
streams, insects can easily be captured by holding the net just downstream as you overturn rocks
and gravel. The many insects dislodgee readily captured by this method. A sturdy net also

can be used to scoop out pond bottoms, where dragonfly nymphs and many other insects
commonly occur.



Figure 20. Aguatic net

How to Make an Insect Net

Materials Needed

ASmallwooden handle, 30 to 36 inches long. You can use a broom or mop handle.
A5-foot length of heavy steel wire. Use 4/h steel or no. 14 galvanized wire.
Arwo pieces of muslin or netting, 20 inches x 30 inches.

Astrip of fine wire or cord to wrap wifeoop ends to handle.

24
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Figure C
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Procedure

On one end of the handle, cut two grooves lengthwise and as deep as the thickness of the wire.
Make one groove 2 ¥z inches long and the other 3 ¥z inches long. Drill a small hole through the
handle at thend of each groove. Bend the steel wire into shape.

To make the net bag, lay a 20 xiB@h piece of net material on another piece the same size
(Figure A). Fold them so they will be 10 x 30 inches (Figure B). Cut the material from the

bottom folded corner diagonally up and across to a point 10 inches thee top unfolded corner
(Figure C). After you cut, the net bag will be in two roughtly triangular pieces (Figure D).

Seam the two halves of net together to about ¥z of an inch from the cut edge. Leave 10 inches
free on one side at the top where yoll insert the net hoop (Figure E). Turn the cut edges
inside and stitch the seam down flat. Make a flat felled seam.

To make a loop for the wire hoop, fold the top edge down 5 inches and stitch hem as in Figure G.
If you want to reinforce the hem of @&dmets made of netting, you can make only one fold and
cover the fold with a strip of muslin 5 x 40 inches. Then fold again and stitch. The muslin will
protect the netting around the wire hoop.

The Killing Jar

A killing jar is a very useful tool whemaking an insect collection. It allows one to rapidly kill
any insects collected in the field so that they remain in good physical condition for use in your
display.
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Killing jars can be purchased from insect equipment supply houses, or they may bectamhstru
(see below). Ethyl acetate, found in nail polish remover, is probably the best killing agent to use
in 4-H collections.

When going on field trips, it sometimes is a good idea to bring along several killing jars.
Specimens can be damaged if the killlaggets overcrowded. Newly collected insects may
scratch and tear the more delicate insects. Alternately, the wing scales of moths and butterflies
may cover other insects. To avoid these problems, serious
collectors usually keep separate killing jarstfoe more easily
damaged, scaleovered insects.

Figure 23. Killing jar with
plaster of paris bottom.

Pinching the thorax of large butterflies or moths will prevent damage that often occurs. A quick
squeeze of a couple of seconds paralyzes the wings so that the insect does not flutter. Then after
placing hem in the Kill jar, remove them as soon as possible so they do not absorb the ethyl
acetate killing agent, which discolors the wings, but be sure the insects are dead before removing
them. Paper towels or tissue should also be placed in the jar to eepseats.

If insects are collected around a home, an alternative is to freeze them. Once removed from the
freezer they should be allowed to thaw before pinning, as the frozen legs and antennae are brittle
and easily break. They may also need to be placadelaxing chamber as the modern freezers
usually remove moisture.

Sawdust 'H

How to Make a Killing Jar

Materials Needed

An empty, widemouthed jar. (Peanut butter or mayonnaise jarwelh but do not use plastic.)
Plaster of Paris

Water

A bottle of ethyl acetate (found in fingernail polish remover)

A roll of adhesive tape.

Sawdust or shavings.



