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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 in Picayune, MS operated by the MSU Extension 

Service.  

This handbook is intended to be used as a supplementary reference by those attending BugFest to 

give them an overview of collecting, and to aid in their insect collecting experience, and is a 

condensed version of the 4-H Entomology Manual.  If insect collecting is undertaken as a school 

project, a class may be designated as a ñBug Clubò by your local county 4-H agent.  This will 

allow students to later enter their collections in their county fair, and take part in numerous other 

opportunities to display their collections and participate in other annual 4-H events.  Contact 

your county Extension office for more information, or visit www.msucares.com for more 

information on 4-H activities and local contacts. 

To begin insect collecting, only a few basic items are necessary.  Obviously, a net is needed for 

collecting flying insects.  Instructions are given in this manual for making nets, as well as for 

sources to purchase them.  The preparation of collecting jars is also described in this manual.  

Using canning jars and commonly available liquids, these ñkill jarsò are easily prepared.  For 

night collecting activities, a net is not used when participating in collecting activities that use 

sheets set up next to black lights or sodium vapor lights to attract insects.  

Of course, one may choose to not kill insects and pin them into a collection.  There are many 

types of containers in which to place insects so that their habits may be observed.  For housing 

insects for longer periods, a quick search on the internet will reveal a number of books that 

describe how to keep certain bugs as pets.  Finally, one may wish to capture bugs with a camera, 

and enjoy the pastime of creating a collection of bug photographs. 4-H activities include a state-

wide insect art contest and an insect ñphoto salon.ò There is also a ñbee essay contestò with a 

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 

special insect pins (sewing pins are not thin enough to use for this) that can be ordered 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 board, available at home 

building supply stores.  Instructions are also given here for cutting a channel in such foam boards 

to accommodate the body of the insect and allow wings ï of butterflies, for example - to be 

spread and pinned.  Finally, labels are included in this manual for the various insect ñordersò that 

allow for sorting of the specimens.   

http://www.msucares.com/
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Some additional items are helpful when collecting ï for example, the combination of some type 

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

which is then poured back into the jar for reuse.  A good pair of forceps is useful when handling 

delicate bugs, and a magnifying glass helps to get an ñup closeò look.  Many field guides are 

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. 

Other resources include the MSU ñBug Campò that occurs each summer in Starkville.  You can 

read more about this camp experience, as well as other MSU Wildlife and Fisheries 

Intergenerational Conservation camps, at  http://msucares.com/wildfish/education/camp.html.   

These camps are ñintergenerationalò, which means that both adults and children attend, making 

the experience very enjoyable for families, educators, etc.  Another enjoyable resource of interest 

to school age children (and grown-ups!) is the MSU Extension Serviceôs Gloworm newsletter, 

which contains information on MSU entomological activities, including past and future summer 

camps and other buggy activities: http://msucares.com/newsletters/pests/gloworm/index.html. 

It is hoped that these resources, along with this manual and the Crosby Arboretumôs BugFest 

event, will serve to ignite a life-long passion for observing, collecting, and learning about insects. 

 

 

BugFest is a yearly two-day extravaganza of buggy events!  Friday mornings are typically open 

to insect collecting for pre-registered school groups, and in the afternoon for collecting ñon your 

own.ò Volunteers assist a cast of MSU professors, researchers, and other educators, 4-H 

members and MSU ñbug campersò are among those who help with the event each year.   An 

insect i.d. and mounting station is available throughout the event, on the Arboretumôs Pinecote 

Pavilion.  Typically, starting in early evening, a ñBuggy Midwayò will be open, offering a 

variety of crafts and games for all ages.  At some point during the two-day event, there will 

usually be a ñRoach Raceò!  At dusk, kids and adults will enjoy night collecting.  Bring a 

flashlight or headlamp!  Weôll set up collecting sheets with black lights and sodium vapor 

lights to draw insects. Saturday morning, self-guided collecting and Midway activities will 

continue.  The New Orleans Audubon Insectarium BUGMOBILE usually presents on 

Saturday afternoon, and collecting activities 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
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INSTRUCTIONS TO BUG COLLECTORS:  Bring nets and collecting jars to daytime activities, 

and collecting jars and a flashlight or headlamp to evening collecting. If you intend to mount 

your insects, please bring insect pins and a mounting board, if possible.   Sources for purchasing 

collecting supplies and instructions for making nets and jars will be given in the Entomology 

Manual.  Limited supplies are usually available for purchase, (i.e. mounting boards, pins, and 

collecting jars), and some nets are usually available for check-out, but it is recommended that 

those who are intent upon collecting arrive prepared.    

     

Call the Arboretum to pre-register school groups at (601) 799-2311.  For more information, 

please visit the Crosby Arboretum website at www.crosbyarboretum.msstate.edu. The Crosby 

Arboretum is located in Picayune, Mississippi, off I-59 Exit 4, on Ridge Road (between Wal-

Mart and I-59). Follow signs to the Arboretum.  

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.crosbyarboretum.msstate.edu/
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Introduction to the 4-H Manual ï Why Do an Entomology Project? 

Why pick entomology?  If you try it, you will soon find out there are many good reasons. 

Entomology (en-teh-mollô-o-geeô) is the study of insects, and insects are everywhere.  They are, 

by far, the most numerous and diverse kinds of animals.  For example, there are more kinds 

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

mammals, amphibians, and reptiles found in the world. 

It shouldnôt be hard to find material for your project.  Insects occur in almost every environment 

ï 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 you.  No made-up, blockbuster 

Hollywood movie has ever truly come close to how amazing insects can be in everyday life. 

Insects are important.  The pest insects come to mind first, i.e. those that eat our crops, bite or 

otherwise distress us.  Combined, insects cause billions 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 well-being.  They help to pollinate plants, many of which are totally 

dependent on insects 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 dine primarily 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.  Over three-quarters-of-a-

million species are known to exist, more than the number of all kinds of other animals and plants 

put together.   

 

Importance of Insects 

Often, people focus their attention on those insects that damage plants, bite or sting, or otherwise 

cause annoyance or lossðthe pest insects. However, only a very small fraction of all the kinds of 

insects can be described in this way. Instead, most insects (including 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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ñIf all mankind were to disappear tomorrow the world would regenerate to the 

rich state of equilibrium that existed 10,000 years ago. If insects were to vanish 

the terrestrial ecosystems would collapse into chaos.ò 

Insects in the Natural Recycling of Nutrients  

One of the most important (but overlooked) roles of insects is 

their involvement in the recycling of nutrients in natural 

systems. Many insects are macrodecomposers, which help 

break down organic matter they scavenge. For example the 

manure of cattle and other animals would not break down 

without the help of such insects as dung beetles. The decay of 

dead animals is greatly accelerated by hide beetles and flies 

that feed on them. The decay of wood is often dependent on 

termites, carpenter ants, and various other insects that tunnel 

into it. 

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 place to lay eggs. 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 task that earthworms 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 are almost entirely dependent on insect pollinators, like honeybees. 

Without the insects, these crops could not be grown. The pollination activity of bees annually 

provides services that 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 plants require insect pollination. 

Figure 110.  Dung beetles at work. 
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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 Mid-South, many of whom make 

their living working with these insects. 

 

 

 

 

 

 

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 early as 600 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 sucking insects were 

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 were involved in others.  Lice, flies, and 

locusts were the three named in Exodus 7-11.  These pests still plague man today. 

Homerôs epics (850 BC) use examples of insect life to illustrate points and tell stories.  Homer 

mentions fly larvae, horse flies, wasps, bees, and honey.  Aesop told fables of the ant and the fly 

in 600 BC.  Democritus of Adbera (470-370 BC) divided blooded animals - vertebrates 

(backbone) and bloodless animals - invertebrates (no backbone).  Plato (429-347 BC) initiated 

the idea of scientific entomology.  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 fishermen.  Pythagoras in 450 

BC rid a Sicilian town of marsh-fever 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 wrote - The History of Animals ( a general 

description and biology of the animal kingdom), On the Parts of the Animals ( comparative 

Figure 211.  Beehive 

activity. 
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anatomy and physiology), and Generation of Animals.  Aristotle named about 500 animals.   

According to Aristotle `Entomaô are bloodless animals which have more than 4 feet, and some 

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 book Materia Medica he mentions the following remedies - cockroaches 

when ground with oil and cooked are good for ear ache, cicadas when fried are used 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 prolific writer who wrote an encyclopedia .  His Historia 

Naturalis is one of the few works from Roman times which deal with entomology.  Plinyôs 

eleventh book deals chiefly with insects.  He classified them much as Aristotle, though it is 

doubtful that he was familiar with Aristotleôs work.   

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 knowledgeô were lost.  Albertus Magnus appeared in 

1255.  He wrote an encyclopedia called De 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 medicine 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 published as De Animalibus Insectis 

Libiri VII  in 1602.  The English doctor Thomas Mouffet wrote a book similar to Aldrovandiôs 

called Insectorum Sive Minorum Animalism Theatrum.   The invention of the microscope 

revolutionized the study of entomology by enabling a closer examination of insects than ever 

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, wrote Historia Insectorum Generalis, a 

comprehensive study of insects.  Leeuwenhoek, another Dutchman, was also an avid 

entomologist.   

The main achievement in 18
th
 century entomology was the work of Carl von Linnaeus.  He 

published two important works: Systema Naturae and Fundamenta Botanica.  His classification 

system was the starting point for zoological nomenclature (the naming of animals).  Linnaeus 

developed the system of binomial nomenclature (2 names, Genus and species) into the most 

useable way for naming things.  Using a single character, the wings, Linnaeus divided insects 

into four Orders initially: Coleoptera, Angioptera, Hemiptera, and Aptera (ptera 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, published  Philosophia Entomologica in 1758.  This 

is actually the worldôs first textbook of entomology.   The text contained sections on History of 

Entomology, Morphology, Mouthparts, Metamorphosis, 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.  Bubonic Plague (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 dead animals 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.  Typhus - transmitted by 

the human louse, malaria - transmitted by the anopheles mosquito, sleeping 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 only brought 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 ñA Brief and True Report of the New Found Land of Virginia,ò in which he 

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 British army 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.  In 1763, a Frenchman suggested the use of tobacco water against plant lice, 

(nicotine sulfate is a common use for aphids, today.)  Many of the `remediesô of the day bordered 

on the ridiculous.  Materials such as salt, lime, alcohol, lampblack, cayenne pepper, ashes 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 Indians called honey bees ñthe white manôs fly.ò    
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William D. Peck, a Massachusetts naturalist, wrote The Description and History of the 

Cankerworm in 1795.  He became professor of natural history at Harvard University in 1805 

where he continued to study insects.  Peck became known as Americaôs first native entomologist.  

Other early entomologists included B. D. Walsh, state entomologist of Illinois, 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 Say.  Say was ñthe Linnaeusò of the 

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 considering that he was completely self-taught 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 Injurious to Vegetation, published 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 figure in 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 America 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 cottony 

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 

entomological research in general. 

 

Another famous entomologist at this time was J. H. Comstock.  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 textbooks and established 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 before the Smith-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. 

Donôt get discouragedðeven professional entomologists donôt know them all. As you work your 

way through your 4-H 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 adult insects 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.  Donôt hesitate to learn to use ñkeysò and other publications and to ask for 

help. 

 

After You Have Gained Some Experience: Expand your collection and experiences to 

include other insects. Try to correct past mistakes on identification of insect ordersðshoot 

for a level of 95ï100 percent correct identifications 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 sub-groupings of insects, the families.  
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Expanding Your Knowledge Base After A Few Years: Continue 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 genus and species. Therefore, most 4-H collectors concentrate 

on order 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 the ORDER. For example, butterflies and moths, which have scale-covered wings, 

are in the order Lepidoptera. Beetles, characterized by having hard wing covers, 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 order Diptera, meaning ñtwo-wing.ò 

 

Because of differences in how scientists classify the 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 textbook, Introduction to the Study of Insects, which lists 31 

insect orders. For most 4-H collections, you will only be asked to correctly  identify insects to 

their proper order and to assign a common name. 

 

Orders are subdivided into families. The family names usually end in ñdaeò (pronounced ñdeeò). 

For example, the beetles (Order 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 into genera (singular genus), and each genus is 

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

their own scientific name (sometimes called the ñLatin nameò). This is made up by combining 

the genus and species name.  
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Classification of a Honeybee 

  

Common Name: Honeybee 

Scientific Name: Apis 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 fly is Musca domestica; and that of the 

tomato hornworm is Manduca quinquemaculata. The idea of giving each species a universally 

recognized scientific name came from Carolus Linnaeus, a Swedish botanist (1707ï1778), who 

developed this system.  (For a discussion on Carolus Linnaeus and other famous entomologists 

see the History of Entomology section.) 

 

Since each scientific name has two parts, it is described as binomial nomenclature, and it is 

considered to be the international standard for discussing the identity of different plants and 

animals. Although the scientific names may 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 used to find William Smith or Patty Jones, two imaginary 4-H members: 
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Postal Classification of a 4-H 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 familiesðand many individual species of insectsðhave a common name. 

This is the familiar insect name in English, in contrast to the more formal scientific name. For 

example, ñbeetlesò is the common name for the order Coleoptera; ñswallowtailsò is the common 

name for the family Papilionidae; and ñhouseflyò is the common name for the insect Musca 

domestica. 

 

Scientific names are universal; they are the same in every country, 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 4-H collections and study.  

 

The common names used in the United States are standardized by the Entomological Society of 

America..  Periodically, they produce a publication entitled Common Names of Insects and 

Related Organisms. Canada and Mexico produce similar publications. 
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Standard 4-H collections in the southern states use the order and common names for 

identification of insects and in general accept the common name given in the Petersonôs Field 

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 the ñtrue bugsò (Hemiptera) being examples. Others are rarely 

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 field may host thousands of tiny springtails (Collembola). 

The 31 insect orders listed in the latest edition of Introduction to the Study of Insects are listed 

below. 

 

Outline of the Insect Orders  

(based on classification scheme of Borror, Triplehorn and 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 distinct metamorphosis 

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 immature, 

aquatic forms 

Dermaptera (earwigs) Simple/Gradual 
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Embiidina (webspinners) Simple/Gradual 

Psocoptera (psocids) Simple/Gradual 

Phthiraptera (lice) Simple/Gradual 

Zoraptera (zorapterans) Simple/Gradual 

Hemiptera (true bugs) Simple/Gradual 
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Outline of the Insect Orders (continued) 

Order (common name)  Type of metamorphosis 

Homoptera (cicadas, hoppers, aphids, 

whiteflies, scale insects) 

Simple, but some species show features that are 

intermediate with complete metamorphosis 

Ephemeroptera (mayflies) A variation on simple metamorphosis with immature, 

aquatic forms 

Odonata (dragonflies and damselflies) A variation on simple metamorphosis with immature, 

aquatic forms 

Thysanoptera (thrips) A variation on simple metamorphosis including non-

feeding stages prior to adult emergence 

Neuroptera (alderflies, dobsonflies, 

lacewings, antlions) 

Complete   

Coleoptera (beetles) Complete 

Strepsiptera (twisted-wing 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, 

wasps and bees) 

Complete 

 

Several different features are used when identifying the different orders of insects. Each order of 

insects has some combination of these features that makes it distinctive. 

Å Mouthparts . 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 order Hemiptera, which are known as 

ñtrue bugsò. Hymenoptera, our bees, wasps, and ants, have chewing mouthparts, although 

some have developed a proboscis they use to feed on liquids.   

Å Wings. Are wings present in the adult? Are there one or two pairs? Does the wing have 

any special features, such as being covered by scales? Lepidopterans (butterflies and 

moths) have scale-covered wings. Flies, which compromise the order Diptera, have two 

wings. 
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Å Legs. Are there any unusual features of the insectôs legs? Do immature stages have 

temporary prolegs on the abdomen, such as caterpillars? Members of the order Mantodea, 

known commonly as Praying Mantises, have specially-developed enlarged front legs they 

use to grasp their prey. 

Å Antennae. Are the antennae characteristic? Are they thread-like, bead-like, or 

elbowed? When identifying families of beetles within the largest order, Coleoptera, 

antennal forms are very useful.  

Å Metamorphosis. What types of growth stages does the insect go through as it 

develops? Is it gradual (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 be used as labels for standard 4-H 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? 
 

 Å An insect collection helps develop personal identification skills. 

 Å An insect collection can be used to display insects or insect features so that others may learn 

about them. 

 Å An insect collection can allow you to better observe details of insect structures and how they 

function 

 Å An insect collection can provide a record of when and where various insects occur. 

 

Insect Collections:    

 

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.  All 4-H Entomology 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 other 4-H projects provides the basis for self confidence, 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 5
th
 or 9

th
 graders relate to 

this idea very well.  Many have had this conversation on a Friday or Saturday in late September.   

ñMom, I have an insect collection due in my science class.ò  ñWhen?ò  ñMonday!ò  It usually 

takes Mom, Dad and Gramps, as well, to get the collection done.  We have found that if itôs a 

little more leisurely done, all the family still gets excited about `that weird bugô we caught.  

Thatôs one of the things that makes it fun.  

We also encourage specialty collections which would include - Lepidoptera (butterfly and moth 

collections) or other Orders, i.e. beetles.  A Riker mount depicting an insectôs life cycle is also an 

example of an acceptable other type `collection.ô   The stereo-type concept of a knobby kneed 

little old man with thick glasses and a pith helmet running across an open field with a butterfly 

net in hot pursuit of a prize Heliconidae is what many think of when the word `entomology ó is 

mentioned.  Yes, we do chase bugs, but there are much smarter ways to catch the prizes than 

running them down with a net. Traps, black lights, baits and just plain old scouting footwork are 
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methods the smart collector uses to `catch his prize.ô  There are more insects than all other 

animals combined.  Many are not yet named.  It is entirely possible that a young 4-H collector 

could collect never before reported species and even unnamed 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 project work.  

These may be eligible for display, certainly if they demonstrate a talent which the 4-Her has 

developed. 

 

Equipment needs: 

 

 collecting kit 

 insect net 

 kill jar  

forceps/tweezers 

pry tool 

zip lock bags 

alcohol vials 

spreading board 

relaxing jar  

pins  

holding box 

display box 

 

 

Collecting kit:  

An old soft-sided leather or canvass purse or a diaper bag with long shoulder straps makes an 

excellent collecting kit.  The kit must be large enough to hold the kill jars (usually 2) and a 

couple of alcohol vials.  I 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 variations - from backpacks to 

saddlebags. 

 

 The Insect Net 

A good insect net can be one of the most important tools for your 4-H entomology project. In 

fact, several types of nets commonly are 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 

constructed. The basic components are a handle, 

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 insect 

net is outlined below. Minor changes in the type 

of material used for the collection bag and in the 

weight and strength of the handle determine the best end use for 

the net. 

The aerial net, sometimes called a ñbutterfly net,ò has a bag constructed of a light-weight mesh 

fabric that allows air to move readily through it and is fine enough to 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 removing 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 purpose sweep nets work best. Sweep nets have a solid cloth 

sample bag made from muslin, feed-sack 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 sample grasses, 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. Special aquatic nets are 

constructed more heavily than sweep nets, with a strong mesh that allows 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 dislodged are 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 218. Aerial net. 
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How to Make an Insect Net 

 

Materials Needed: 

Å Small wooden handle, 30 to 36 inches long.  You can use a broom or mop handle. 

Å 5-foot length of heavy steel wire.  Use 1/8-inch steel or no. 14 galvanized wire. 

Å Two pieces of muslin or netting, 20 inches x 30 inches. 

Å Strip of fine wire or cord to wrap wire hoop ends to handle. 

 

 

 

 

 

 

Figure 20.  Aquatic net. 
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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 ½ inches long and the other 3 ½ inches long.  Drill a small hole through the 

handle at the end of each groove.  Bend the steel wire into shape. 

 To make the net bag, lay a 20 x 30-inch 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 below the 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 ½ of an inch from the cut edge. Leave 10 inches 

free on one side at the top where you will 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 aerial nets 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 when making 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 be constructed 

(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 killing jar gets 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 jars for the more easily 

damaged, scale-covered insects.   

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 them 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 separate insects. 

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 placed in a relaxing chamber as the modern freezers 

usually remove moisture. 

Sawdust    ᾙ  
 

How to Make a Killing Jar 
Materials Needed: 
 

 An empty, wide-mouthed jar. (Peanut butter or mayonnaise jars do well, 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.        

Figure 23.  Killing jar with 

plaster of paris bottom. 


