
9 - Insects and Spiders 
TO MOST PEOPLE a fly is something to be swatted; mosquitoes often take the 

joy out of country life; and ants call to mind all the troublesome aspects of a picnic! 
Altogether there is plenty of reason for children-and parents as well-to feel that insects 
are above all else a terrific nuisance. 

There is another way of looking at them, though. The lives of some species are 
as fanciful as fairy stories, and those "curiosities" of nature which so delight all of us are 
found in striking abundance among the insects. 

Some of them are skillful engineers and manufacturers. Bees and ants live in 
societies complex enough to rival those of mankind. One insect, the doodlebug, always 
walks backward! The queen of a tropical species of termites may produce ten million 
offspring in her lifetime. There are wasps that keep their food fresh over a period of time-
just as successfully as we keep ours in a refrigerator-by injecting a fluid which paralyzes 
the nerves of their victims without producing death. Then the wasps store the bodies 
until they are needed as food. 

Many of our common, everyday insects become objects of wonder if we examine 
their way of life; and, as they live in city, town, and country, we can enjoy hours of 
fascinating observation without troubling to go far afield. 

What is An Insect? 
People have a habit of referring to every small, creeping animal as an insect. 

However, many creatures that are so called do not belong to the classification of insects. 
Spiders are not insects-nor are worms and centipedes. How, then, do we really 
determine what is or isn't an insect? 

An insect in the adult stage has three pairs of legs-no more, no less. It also has 
three distinct parts to its body-the head, the thorax, and the abdomen. And all insects 
have a shell-like covering to protect their bodies. 

HOW INSECTS ARE ABLE TO MOVE 
Insects have no inside bone structure to help them move as our bones help us; 

but movement is possible for them because each end of their muscles is attached to the 
hard outer covering that serves as an "outside skeleton." A muscle, for example, which 
acts to move a leg forward has one end attached to the hard covering of the leg and the 
other end attached to the covering of the thorax in front of the legs. When this muscle 
contracts, it pulls the two solid attachments closer together-and the leg moves forward. 

It might seem impossible for a creature encased in a rigid covering to bend. 
However, the insect has joints in places where the body wall is flexible. That is why the 
creature can bend, somewhat as a knight of old could bend because his suit of heavy 
armor was jointed. 

THE LOWLY BUG 
Frequently the term "bug" is mistakenly used for "insect." Though all bugs are 

insects, in the scientific sense, not all insects are bugs. Bugs belong to a specific group 
that varies within itself in many respects; but all bugs are alike in having piercing, suck-
ing mouth parts. The group includes the giant water bugs (also known as electric-light 
bugs because the adults often fly about electric lights), squash bugs and bedbugs. 



MILLIONS OF KINDS OF INSECTS 
The creatures that rightly bear the name "insects" are included in an astoundingly 

huge number of species. We already know of hundreds of thousands of different kinds, 
and scientists believe that the total number of kinds will eventually be reckoned in the 
millions) There are more species of insects than all other species of animals added 
together. More than any other kind of creature, insects may be regarded as man's 
competitor for mastery of the earth. 

 
The destruction of farm crops, stored products, and wooden buildings by insects, 

and their injury to the health of human beings by spreading disease, is beyond 
calculating. However, millions of dollars are being spent every year on research, quaran-
tine and control: The menace of insects is far less frightening to us than it was to our 
parents. Despite all the havoc that insects wreak, they are actually of enormous value to 
us in some ways. 

Insects play a vital role by pollinizing many plants on which we depend for food 
for ourselves and our domesticated animals; and many birds as well as fish would 
disappear if they were deprived of insect food. 

How Insects Develop 
THE MAGIC OF METAMORPHOSIS 
The child who observes a crawling caterpillar change into a winged butterfly is 

enthralled by a mystery which seems one of nature's greatest wonders. This is, however, 
only one of several patterns of growth that we find among insects. It involves four 
different forms. Butterflies, moths and others that grow this way are said to have a 
"complete metamorphosis." (The word is from the Greek and means "change of form.") 



The first form is the egg; the next is the larva. Then comes the pupal stage, a 
period of relatively quiet resting. Finally the pupa develops into the adult. The larva of a 
butterfly we commonly call a caterpillar; the term for the pupa is "chrysalis." The larva of 
a fly, you may know as a "maggot"; that of a bee or a beetle, as a "grub." 

INCOMPLETE METAMORPHOSIS 
Another type of insect growth is called an "incomplete metamorphosis" because 

the insects do not go through any striking change in form during their growth after the 
egg stage. They do, however, gradually change their proportions. The young of this 
group, known as "nymphs," are like adults in most respects. They eat the same food and 
are much the same in appearance and behavior. The grasshopper is a well-known 
member of this group. 

In the case of some water-dwelling nymphs, such as the young of the dragonfly, 
we see a great change when the gilled nymph becomes an adult; but the metamorphosis 
is still considered "incomplete." 

The silverfish illustrates still another type of growth. It has no metamorphosis; the 
general body form does not change noticeably from the time it leaves the egg until it is 
fully grown. 

All insects shed their skeletal coverings a number of times while they are still 
growing. 

How Insects See, Hear, and Feel 
EYES WITH THOUSANDS OF FACETS 
Occasionally among published photographs you may see a strange-looking 

object suggesting a mosaic of diamonds. It proves to be the compound eye, greatly 
magnified, of an insect. The photograph makes a curiously intricate pattern of what are, 
in effect, many tiny eyes set close together, somewhat like the cells of a honeycomb. An 
adult insect has one of these compound eyes on each side of its head. 

The six-sided areas into which the eyes are divided are known as "facets." The 
compound eyes of ants and other insects that live on the ground have only a few facets, 
and their vision is not sharp. The eyes of dragonflies and other keen-eyed species may 
have thousands of facets! 

There are also many species with simple eyes-three of them situated between 
the compound eyes. The simple eyes are so tiny, however, that you will need a 
magnifying lens to find them. 

Insects can perceive mass and motion, light and darkness and, to a certain 
extent, they can distinguish colors. 

EARS ANYWHERE AND EVERYWHERE 
Whenever hearing equipment has been discovered in certain kinds of insects, it 

has been found on rather unconventional parts of the body. The grasshopper, for 
example, has an oval membrane sensitive to sound, and it is located on the side of the 
first abdominal segment. Crickets, ants, and katydids have hearing organs on their front 
legs, and the male mosquito hears through its antennae, or "feelers." 

THE INSECT'S DETECTING EQUIPMENT 
The antennae vary in shape and degree of complexity according to species. The 

segments which make up the antennae vary in number-and in form as well. The 



grasshopper's antennae may have more than twenty segments, whereas the common 
housefly has only three stubby segments. An insect uses its antennae to investigate its 
surroundings, and in many species these feelers are related in some degree to the 
sense of smell. The antennae are attached to the head-in front of, or between, the eyes. 

How Insects Eat and Breathe 
When we learn about the mouth parts of insects we realize that there is no more 

dramatic example of the way nature varies the forms of its creatures to suit special 
needs. 

Crushing and Sucking: The sharp strong jaws of the ground beetle are 
excellently adapted to crush and eat caterpillars. The big brown squash bug and others 
use a sucking tube to take juice from plants; bedbugs have a similar mechanism for 
taking blood from animals. As for butterflies and other insects that extract nectar from 
flowers, they use a long tube, or tongue, which at other times is tightly coiled beneath 
the head. 

Grasshoppers Bite Their Food: The grasshoppers and other biting insects have 
an upper lip and an underlip, with two pairs of jaws between them. If you look at a 
grasshopper through a magnifying lens you will see that the upper pair of jaws (the 
mandibles) are somewhat heavier than the lower pair (the maxillae). 

On these lower jaws and on the lower lip there are feelers or tasters called 
"palpi." The taste buds-comparable to our own-on the tips of the palpi enable the 
grasshopper to taste its food before biting it. Though mandibles function somewhat as 
human jaws do, they work from side to side instead of up and down. 

Breathing Without Lungs: Insects do not breathe the way we do. If you 
examine almost any insect closely, you will discover a series of tiny openings along the 
sides of the body. These are the "spiracles" or breathing holes through which air passes 
into the insect's body. 

The spiracles lead into a system of thin-walled tubes which distribute the air 
throughout the body. As the insect's blood comes into contact with these tubes, it 
becomes purified as your blood does when it bathes the air tubes of your lungs. In the 
case of grasshoppers and a number of other insects naturalists have discovered that 
some of the spiracles are used exclusively for inhaling, the others only for exhaling. 

The Delicate Structures of Legs and Wings 
We have already learned that an insect's body has three main parts: the head, 

the thorax, and the abdomen. Each of these three parts is made up of ringlike segments 
that have grown together. The thorax, or middle region, is made up of three segments, 
each bearing a pair of legs. (You will recall that all insects have three pairs of legs.) 

The insect's front legs are attached to the first segment. The front wings-if there 
are any-and the middle legs are attached to the second segment. The hind legs-and the 
hind wings, if they are present-are attached to the third segment. 

If you spread apart a grasshopper's four wings, you will find that the upper ones 
are long and narrow, while the broad lower wings rest, folded like fans, beneath them. If 
you feel their texture you will discover that the lower pair are far more delicate than the 
upper wings which protect them. 



Once insects acquire wings they stop growing. You may see little flies and big 
flies, but they belong to different species; the little ones are never going to "catch up" 
and be big ones. 

The legs of all insects are jointed and made up of about ten segments-though the 
number and size vary with different kinds of insects. On many insects the last segment 
bears one or two claws. 

 
Some Popular Insects  
BUTTERFLIES-INSECTS WITH GLAMOUR 
These lovely winged creatures seem a special gift of nature to children. Many a 

boy who has been oblivious to outdoor beauty is captivated by the sight of a colorful 
butterfly perched on a bright flower. Some children go further than merely admiring the 
appearance of butterflies; they become absorbed in the hobby of collecting them. Taken 
in the caterpillar stage, these insects may be observed through their metamorphosis into 
winged adults. Later on the adult insects, captured and mounted, make home exhibits 
that are a delight to the eye. 

The collector must handle his delicate captives with care. (There will be more 
about this later on.) Even with careful handling, some fine colored dust comes off the 
butterflies onto his fingers. If he could examine this dust under a powerful microscope, 
he would see that it is made up of tiny scales. These cover the insect's wings, 
overlapping like shingles, and they are often responsible for the striking pattern and 
brilliant coloring. 

There is wide variety in the size, shape, and habits of different kinds of 
butterflies. The caterpillars are equally varied: They may be hairy, naked, or covered 
with spines. Most caterpillars eat their own special choice of leaves and will starve to 
death if they are given the wrong kind. 



The Beautiful Black Swallowtail: This swallowtail is one of the loveliest 
butterflies you are likely to find. It lives in almost all parts of the United States and 
frequents gardens, sipping nectar from the blossoms. In meadows it is most likely to be 
seen on thistles or the orange-flowered milkweed. Two projections from the margins of 
its hind wings, which are responsible for its popular name, make it easy to identify. Its 
color is velvety black, with rows of yellow spots; the hind wings have metallic blue 
splashes. 

The female is larger than her mate, and though she has more blue on her wings, 
the yellow markings on his hind wings are more vivid. 

From Egg to Caterpillar: A black swallowtail deposits her eggs on the leaves of 
carrots, parsnips, or parsley. Each egg looks like a tiny drop of honey. By the end of ten 
days, the honey-colored eggs have turned almost coal black, and spiny little caterpillars 
make their appearance. Each caterpillar at once eats the shell of the egg from which it 
hatched, then continues feeding on the leaf where it was originally placed. 

As the caterpillar grows it sheds its skin from time to time, and with each molt it 
changes its size and coloring until it has become a "carrot worm." Now it is about two 
inches long and strikingly colored in green, black, and yellow. If you poke a finger at one 
of these creatures, it will thrust out brilliant orange horns that give off a disagreeable 
smell. This odor proves a most effective defense against birds. 

The Chrysalis Emerges from the Silken Halter: If you bring one of these 
caterpillars indoors or manage to keep it under close observation in some other way, you 
will in due course see one of those wonders of nature that never seem commonplace no 
matter how often you may observe them. One day you will see the caterpillar spin a 
button of silk against a solid support. (Out-of-doors, the lower edge of a fence rail is a 
favorite place.) 

The caterpillar grasps this button firmly with its hind prop-leg. Then it spins a 
strong loop of silk, fastening both ends to the same support, and finally it thrusts its head 
inside the silken halter. Thus supported, it starts to shed its last caterpillar skin, and we 
see a soft pale-green pupa, or chrysalis, beginning to emerge. 

Now comes a moment crucial for its survival: The chrysalis releases its hold on 
the little silk button, relying completely on the halter for support while it pushes off its 
shrunken skin and inserts its hooks into the button. Sometimes the chrysalis falls to the 
ground during this delicate maneuvering-with fatal results. The possibility of sudden 
death adds a poignant touch to the mystery of metamorphosis. 

The Butterfly Lives on Nectar: The successful chrysalis gradually hardens and 
alters its colors, usually turning grayish, dark green, or tan. Within its shell the elements 
that made up the caterpillar are taking on the shape of a butterfly. Then one day, after 
some weeks of waiting, you will see the upper end break open and a crumpled mass of 
damp "velvet" come forth. This clings to a support while its wings unfold, dry, and 
harden. In about half an hour the newcomer is ready for flight. As an adult, it lives 
entirely on nectar (how fitting!) and acts as an efficient messenger carrying pollen from 
one blossom to another. 

The Migrating Monarch Butterfly: A common species that children can easily 
learn to recognize is the monarch or milkweed butterfly. With its brilliant copper-red color 
and vivid black markings it is quite conspicuous. You can distinguish a similarly colored 
though somewhat smaller species, known as the viceroy, by a black band across the 
middle of the hind wing. 



Monarchs are noted for their migrations. They often gather in large flocks in late 
summer and then move southward. You may some day discover one of these beautiful 
butterflies with an identification tag and number in its wing. Many persons in the United 
States and Canada have for several years been marking and releasing monarchs in an 
effort to increase the store of scientific knowledge about them. The tag tells where to 
send the information on your find, and you may thus help scientists learn the full story of 
this remarkable traveler. 

The Hibernating Mourning Cloak: The habits of the mourning cloak-a brownish 
and yellow butterfly, ornamented with blue spots-are in marked contrast to those of the 
monarch. The mourning cloak sleeps in hollow trees or crannies during cold weather and 
is one of the few insects that hibernate in the adult stage. 

Flying Fighters: For all their ethereal appearance, you may discover by 
watching butterflies that they are not at all averse to some very down-to-earth fighting. 
The males of many species will try to drive away any others that encroach on territory 
they consider their own. As a result, duels take place, with the contenders darting and 
dashing at each other, sometimes buffeting their wings to shreds. The red admiral and 
the buckeye are particularly noted as scrappers. 

 
MOTHS-HOW THEY DIFFER FROM BUTTERFLIES 
Children are much more likely to become acquainted with the caterpillars of 

moths than with the moths themselves, as these winged insects (with few exceptions) 
sleep by day and fly only at dusk or after dark. This nighttime schedule of activity helps 
us to distinguish moths from butterflies, as butterflies are abroad during the day. 

There are several other features which, as a rule, guide us in telling a moth from 
a butterfly. When at rest, butterflies hold their wings vertically above their bodies while 
moths extend theirs-horizontally, or tentlike over their bodies. A moth's body is thicker 



and more wedge-shaped, and its antennae are feathery or finely tapered. A butterfly's 
antennae, though smooth, end in knobs or thickenings. 

Silk Manufacturers: A moth's life pattern is much like that of a butterfly, except 
that the caterpillars of certain moths weave about themselves a covering of silk which we 
call a "cocoon." Most species of moth caterpillars, however, dispense with the cocoon. 
When the "tomato worm" and the caterpillar of the sphinx moth, for example, are fully 
grown, they burrow in the earth and there become pupae. If you are digging around the 
base of a tree in the late fall, you may discover such caterpillars. 

By way of contrast, there are moth caterpillars that may be termed "American 
silkworms": They produce strong lustrous silk rivaling the product of the Chinese 
silkworms. The American silk never became a commercial success because these 
creatures proved too difficult to breed in large numbers; in addition, the labor involved in 
processing their silk was very costly. 

The native silkworms are the caterpillars of cecropia, promethea, polyphemus, 
and luna moths. Even sharp-eyed explorers are not likely to find these insects that have 
a knack of blending perfectly with the leaves on which they rest and feed. 

The Woolly Bear Caterpillar-Weather Prophet: Sooner or later nearly every 
child in country surroundings encounters the woolly bear caterpillar, which is 
conspicuous because of its thick coat of hair. 

There are many kinds of woolly bears. One species is black at the ends with a 
middle band of brown. According to popular belief, you can forecast the weather by the 
size of this band. With the arrival of the fall, if the band is wide-that is, if it measures half 
the body length or more-on many woolly bears, a mild winter is predicted. By the same 
token, if most woolly bears have narrow bands, we are told that the coming season will 
be severe. Scientists have not yet said the last word on the reliability of this belief. 

You may often discover woolly bears along the roadside in the bright fall 
sunshine. If you pick one up, it has the defensive resource of rolling itself into a ball-a 
trick that it also uses to make itself less attractive to a hungry bird. 

Woolly Bears As Pets: If your child brings home a woolly bear for a pet, it must 
be kept out-of-doors in a sheltering wooden box at ordinary temperatures. Keeping the 
creature in a warm room is likely to prove fatal to it. During late summer it feeds on 
grass, clover, and other leaves; with the onset of fall it has reached its full growth and 
requires little in the way of food. 

After sleeping the winter away, the woolly bear rouses in the spring, eats a little 
grass, and then starts to spin its cocoon, weaving into it the hairs from its "fur coat." The 
finished cocoon gives the appearance of being made of felt. About the end of May an 
Isabella tiger moth appears. As the moth flies only at night, you are less likely to become 
familiar with it than with the woolly bear. It is a dull gray and tawny moth with a few black 
dots on its wings. 

CATERPILLARS AS A HOBBY 
Where To Look For Caterpillars: The woolly bear is not the only caterpillar that 

makes an interesting captive. Other larvae of moths that you are likely to find are the 
leaf-colored polyphemus (often on oak and birch trees), and the colorful cecropia cater-
pillar, green with bluish tint and marked with yellow, blue, and red. 

Collecting butterfly caterpillars is simple if you know the right hunting grounds. 
Tiger swallowtail caterpillars are most commonly found on wild cherry trees; cabbage 



butterfly caterpillars on cabbage; monarchs on milkweed plants; and viceroys on poplar 
and willow trees. In hunting caterpillars it is not only helpful to know the plants on which 
they feed; it is also advisable to take some of the leaves to feed your captives their 
favorite food. 

Providing Living Quarters: You can make a home for caterpillars from a shoe 
box or a small wooden box or any other kind of box of convenient size. If any of your 
captives are the kind that change into a chrysalis in the earth rather than on foliage, it 
would be wise to put a pot of dirt in the box. 

You can keep leafy twigs fresh by placing them in water in the box, but you need 
a cloth or some other covering over the top of the water container-otherwise the 
caterpillars might crawl into it and be drowned. The box-cage should be covered 
securely with mosquito netting or fine wire screening, and kept where the caterpillars will 
have some sunlight. 

THE PLEASURES OF COCOON COLLECTING 
In the country you may find the cocoons of some of the large silk moths, such as 

the polyphemus, cecropia, and luna. (The beautiful luna moth usually spins its cocoon 
between leaves on the ground.) After the leaves have fallen in autumn, it is quite easy to 
see the brownish wrappings which hold a pupa as it hangs from twigs of bushes and 
trees. 

Children enjoy seeing the cecropia's hammock-shaped product because of its 
popular name, "cradle cocoon." It has two walls of silk. The inner wall is thin and firm; 
the outer wall-the one you look for when you go cocoon hunting-is thick and paper-like. 
Between the two walls there is a mat of loose silk. 

Cocoons in the Home: When you collect a hanging cocoon, cut a piece of the 
twig to which it is attached. Later on, this twig will make the best possible perch for the 
moth as it emerges and waits for its wings to harden. 

If you keep cocoons in your house, they must be left in a place that is not well 
heated. (An attic or cellar is fine for a cocoon.) If the place is warm, the cocoons will 
hatch out before spring. They should be sprinkled lightly with water about once a week 
to keep them from getting dried out by indoor air. 

From the first of April or thereabouts, and for the following two months, you can 
have an exciting time watching for the beautiful winged insects to emerge. Sometimes 
you are given advance notice of the event when the end of a cocoon grows damp -the 
effect of an acid fluid the insect discharges to dissolve the silk. Thereafter the moth has 
no trouble pushing its way through the end of the cocoon. 

HOW TO COLLECT BUTTERFLIES AND MOTHS 
Collecting insects is a wonderful hobby for children. The boy or girl who is 

absorbed in this pastime derives ever-increasing pleasure from collecting. Often this 
interest continues into adulthood, to be keenly enjoyed for a whole lifetime. An 
outstanding example of how the passion for collecting may develop, is seen in the case 
of a Pennsylvania youngster who began modestly with the common monarchs, 
swallowtails, and cabbage butterflies that frequented his back yard. As the years 
passed, his collection expanded to such proportions that eventually a museum bought it 
for $20,000! 

How to Handle the Butterfly Net: Butterfly collecting is an ideal hobby to enjoy 
with your children, sharing the excitement of stalking prey that is elusive without being 



dangerous. If your child starts collecting at an early age, though, he is likely to be too 
impetuous for success. Teach him the value of patience and care at the start. A slow 
and cautious approach to a butterfly is the right one-despite the popular misconception 
that pictures collectors leaping with abandon and spasmodically lashing out with their 
nets. 

Certain precautions are indispensable to capturing your butterfly, such as 
avoiding having the sun at your back-otherwise you cast a shadow, alarming the 
butterfly. You must coach your youngster in acquiring the knack of giving a quick 
sidewise swoop with the net; then, with the butterfly trapped inside, he must twist his 
wrist sharply so that the bag folds over the hoop. 

Usually this is a good method of attack, but some species have reactions that call 
for special strategy. For example: A monarch trying to escape, flies straight up in the air, 
whereas a royal fritillary drops down directly into the grass and weeds. To snare either of 
these creatures, you must swing your net to cut off escape. 

The Best Hunting Grounds: Clear, bright, windless days are most favorable for 
butterfly hunting. The best hunting grounds are meadows dotted with milkweed, thistles 
and orange butterfly weed, clover fields, or weed-covered fields near a wooded tract. 
The best time to trap a butterfly is when it is feeding. Occasionally you will find one so 
absorbed in sucking nectar from a flower that you can catch your prey between your 
thumb and forefinger. 

Baiting the Trap for Moths: Night-flying moths can often be secured as they 
cluster about electric lights. However, a more adventurous way to collect them is by 
"sugaring" tree trunks. For this you prepare bait in the form of mashed, fermented 
peaches mixed with sugar. (Any similar preparation will also do the trick.) 

At dusk your Expedition for Moths takes a generous supply of bait and paints 
long streaks of it with a stiff brush on the trunks of several trees, making sure to choose 
the sides sheltered from the wind. A little after dark you again visit the trees-this time 
armed with flashlight and net. Often you will discover many different species enjoying the 
bait. 

Painless Killing: On any collecting expedition you must have a "killing jar" to 
quiet your captives quickly, painlessly, and without injuring their delicate wings. You can 
fashion a homemade container by placing cotton batting soaked with carbona in the 
bottom of a wide-mouthed pint jar. Over the cotton, place a piece of wire screening to 
prevent the moisture of the carbona from touching the insect. Keep the jar tightly 
covered. 

When you remove the specimens, it is best to use tweezers rather than your 
fingers; but if tweezers are not available, pick up the insects by their legs or antennae 
and not by their wings. Then you may place them temporarily in triangular-shaped 
holders made of rather stiff paper. 

How to Mount Butterflies and Moths: Mounting butterflies and moths for 
permanent exhibit is not too difficult for children if they have the patience and are guided 
by expert advice. If the specimens have been kept for a while and have stiffened, you 
must soften them. You can accomplish this by placing them in a metal box with a tight-
fitting cover and a layer of wet sand on the bottom. (Add a few drops of carbolic acid to 
the water which wets the sand to prevent any mold from forming.) 



After twenty-four hours in the sealed box, the specimens are ready for the setting 
board. This is simply two pieces of soft wood set side by side with a narrow channel 
between them. At the bottom of the channel there is a piece of cork or balsa wood. 

Carefully take the softened butterfly-handling it with tweezers is best; stick a long, 
fine pin through its thorax and set the body in the channel with the pin pushed down into 
the cork or balsa wood. Spread the four wings outward on the wooden sides until the 
wings are in a good position. Do not put pins in the wings,  

but keep them from moving by pinning narrow strips of cloth across them, placing 
the pins outside the wings. The Storage Box: Several days on the setting board are 
needed before the wings are thoroughly dried out. Now they are ready to be stored in 
real exhibition fashion. Storage boxes should be shallow and may be made of any of 
several materials-but some are decidedly wrong for the purpose. In a red cedar box, 
resin may ooze out and make your exhibits greasy. Cardboard boxes absorb moisture 
from the air and this will cause the specimens to get moldy. White pine is one of the best 
woods. 

When your box is ready the bottom should be lined with cork, into which you can 
stick your mounting pins. Two sheets of corrugated cardboard, one placed on top of the 
other with the corrugations of one running at right angles to those of the other, may be 
substituted for cork. A few flakes of the chemical dichlorbenzol sprinkled under the cork 
will prevent tiny beetles from turning the specimens into a fine brown dust. 

You can then pin butterflies and moths in rows and columns. The ambitious 
collector can add a further refinement by organizing the specimens, putting insects of the 
same family in the same box and placing a male and female of a species side by side. 

Many museums gladly furnish more detailed instructions to amateurs, and 
research in most libraries will yield excellent information about arranging and mounting 
specimens. The Naturalists' Directory published by the Cassino Press of Salem, Mass., 
includes the names of places where equipment needed for insect collecting and 
preserving may be purchased. 

BEETLES-23,000 SPECIES IN NORTH AMERICA 
Beetles Get Around: Probably the easiest of all insects to collect or to become 

acquainted with in the flesh are the beetles. Not only can they be found in innumerable 
places out-of-doors-they appear, unbidden and unwelcome, in city apartments. 

Carpet beetles sometimes appear as if by magic in the wool of rugs and 
upholstery and in stored cheese and cereals. Equally tiny beetles turn up in dried fruits 
and cereal products. We have already seen that if your family has been collecting 
butterflies and you begin to notice fine brown dust falling from your specimens, you can 
be sure that beetles are working on them. 

Differences and Resemblances Among Beetles: Once you start looking at 
beetles with some care, you will appreciate the amazing degree of variation among 
them; the result is an enormous number of species. Beetles vary in size from minute 
specimens to some, found in the tropics, that are larger than a mouse. There are at least 
twenty-three thousand species on the North American continent alone. Varied as the 
members of this insect tribe are in appearance, nearly all the adults are easy to identify 
by the hard, veinless forewings that meet in a straight line over the abdomen. 

In flight these forewings serve much the same purpose as the wings of an 
airplane, providing elevation, while the beetle is actually propelled by the hind wings. 



The forewings also serve as protective coverings for the hind wings, which are folded 
beneath them. If you could see some of the tropical giants, you would be quick to notice 
their huge mandibles, or upper jaws; but most of the smaller species also have well-
developed mouth parts, as all beetles bite rather than suck. 

 
The Firefly-Childhood Delight: The firefly is a member of the beetle family. 

Children are always intrigued by the way the insect "lights up" as it flits through the night, 
and they are forever catching and imprisoning "lightning bugs" in the hope of discovering 
their secret. In brief, this is the explanation: The firefly produces a substance called 
luciferin, which glows when it comes in contact with air. Underneath the light-producing 
area of the body there is a reflecting surface which serves to strengthen the glow. 

In some species the females and the larvae have no wings and are therefore 
limited to ground travel. Both groups are also light producers-our common glowworms. 

Eating Too Much or Too Little: Fireflies are valuable to man because their 
larvae feed on slugs and snails, which sometimes do damage to cultivated plants. 
Mysteriously enough, most of the adults, as far as we can observe, do not eat at all! We 
still have a great deal to learn about the habits of this fascinating beetle. 

The Ladybug-Pest Exterminator: Another beetle dear to the hearts of little 
children is the ladybug or ladybird beetle-which they admonish to fly away home to its 
burning house. These small, hemispherically shaped insects are also dear to the hearts 
of fruit growers-but not for any sentimental reasons. The ladybug preys on great 
numbers of such destructive fruit pests as aphids and soft scale citrus mealy bugs. 



If you happen to lie exploring the countryside in the fall you may come on a great 
assemblage of lady beetles; they congregate in large numbers before going into 
hibernation under rocks and forest litter and inside hollow trees. 

The Ground Beetle-Nighttime Hunter: If you turn over a stone, log, or board 
lying on the ground-especially damp ground-you are likely to discover a beetle hideout. 
The "ground beetle" family has many different members, and most of them remain under 
cover during the day. Usually a ground beetle is plain black or brown and its long, 
flattened body is carried rapidly over the ground on its slender legs-as you will observe if 
you disturb one; it runs away as rapidly as possible when it is discovered. 

Ground beetles feed mostly by night, looking for food under rocks and refuse or 
in the soil. Several species are famous for their caterpillar-hunting; the larvae as well as 
the adults climb up tree trunks searching for caterpillar prey. 

Beetles with Gas Bombs: The "bombardier" beetles are among the strangest 
members of the family. At the first sign of danger these creatures eject a drop of liquid 
that quickly changes to a tiny cloud of evil-smelling vapor. The source of the liquid is a 
gland at the tip of the abdomen, and four or five discharges can be made before the 
liquid "bomb" supply is exhausted. 

This unpleasant counterattack will often discourage a bird or other aggressor-at 
least long enough for the beetle to scurry to safety. Many members of the ground beetle 
family have this power, but one species makes its discharge with a distinct "pop." This is 
the true bombardier. It has a yellowish head and a bluish body. 

Beetles Near Water: You may find the tiger beetle along the shores of streams, 
lakes, or the ocean, and also on woodland trails. About half an inch long and often 
brilliantly colored with metallic greens and purples, this handsome beetle is a prize for 
any young collector; but, being a swift runner and quick to take flight, it is not easily 
trapped by a novice. 

Sometimes, as you look down at fresh-water ponds or streams, you may see 
black, oval whirligig beetles cruising around tire- lessly in circles-or dark, shiny diving 
beetles that stay suspended, head downward, in the water. 

How to Collect Beetles: If your child is serious about beetle collecting, he can 
go about it in a number of ways. Flat rocks and boards on moist earth have been 
mentioned as good hunting grounds. When he finds beetles on a small tree or bush, he 
can hold an opened umbrella upside down under it and then hit the branches above, the 
insects fall into the outspread trap. 

An excellent method of snapping up beetles is to use a small, circular pill box in 
which the cover fits over the bottom portion. If you wish, you can attach the two halves of 
the box with adhesive tape to the thumb and the index or middle finger. It is possible to 
find some beetles on sandy shores by pulling up bunches of grass and examining the 
roots; or moss from stream banks may be shaken over a piece of paper for possible 
insect finds. 

There are several ways of setting traps; one method is to set a tin can or narrow 
jar into the ground, the open top flush with the surface, and with a bit of meat or fish at 
the bottom. Also, after spring floods you are likely to find numerous specimens along 
streams and creeks where they have been drowned and their bodies left stranded. 



Carbona or ethyl acetate is the recommended poison to use in a killing jar for 
beetles. Like butterflies and moths they can be mounted for attractive exhibition in 
boxes. The mounting pins should go through the right wing-cover. 

ANTS-COLONISTS, WORKERS, AND WARRIORS 
Ants, like beetles, are almost easier to find than to elude. You see ants on lawns, 

roadways, and city pavements; in gardens. forests, and pastures. These extraordinary 
insects vary in size and color from the big carpenter ant to the little brown species that is 
the most common of all in North America. There are many localities where you may find 
this brown ant; but because it has been studied chiefly in cornfields, it is widely known as 
the "cornfield ant." 

Ant Colonies: The cornfield ant, like all members of the ant family, lives in 
colonies. Each colony is made up of three principal types of ants: the queen (or fertile 
female); the short-lived males that die soon after the mating flight; and the infertile 
females. These last, the great majority, are the ordinary hard. working citizens of the ant 
world. They are divided into workers, soldiers, or other specialized castes. The workers 
have larger heads and part of their front legs is slightly thicker than in other adults of this 
species. 

If you come upon a mound of earth about which ants are hustling, your youngster 
may exclaim, "There's an anthill!" And if he is of an adventurous turn of mind, he may 
want to dig into it to see just what an ant colony is like. But in order to examine a nest 
successfully, you have to dig down with great skill-else you may merely ruin it. 

Inside the Ant Colony: Observe the nests of cornfield ants closely and you will 
realize that these nests vary greatly in size. The mound of a long-established colony 
covers a much larger area than that of a new one. As a rule, the underground rooms are 
only a few inches below the surface. But after a long dry spell, or if the nest is located in 
sandy soil, the rooms are deeper in the earth; for soil that is very dry becomes too 
crumbly for excavation. 

In the winter you would find the apartments occupied only by inactive adults and 
larvae. In midsummer the rooms bulge with eggs, larvae, pupae, workers, males and 
females. (The eggs are tiny specks.) The larvae are white maggot-like creatures, and the 
pupae are enclosed in whitish cocoons about an eighth of an inch long. Often mistakenly 
called "ant eggs," the pupae are collected in large numbers and sold as fish and bird 
food. 

How Ant Life is Organized: If you were to discover an ant nest on a fine 
afternoon in August or early September, you might find the occupants swarming 
excitedly about the entrance; you might also notice that many of them have wings. Every 
few minutes a winged form takes to the air. Some of these are males, some females. 
(Apparently their mating takes place in the air.) 

When the female returns to the ground she breaks off her wings, then burrows a 
few inches into the earth or finds an opening beneath a log or stone. Here she forms a 
small cell. She may then immediately start to lay her eggs-or she may wait until the 
following spring. As time goes on she eats some of the eggs-they are the only food she 
has-and continues today more. About two months after she begins to raise her young 
she may have one or two workers. 

During the first year, if she does well, her colony increases to about twenty-five 
adult workers. Their duty is to search far and wide for her food. They feed her and the 



larvae as well, also helping the larvae to spin their cocoons and in time assisting the new 
adults as they escape from these cocoons. Their mandibles and forelegs make excellent 
tools. With these, too, they dig out new tunnels and rooms; and as they dig and bring soil 
up to the surface of the ground, the "anthill" grows larger. When the soil becomes cold, 
they close the entrance to the nest and rest quietly in the rooms until the next spring. 

Savage Ant Warriors: Not all ants are as settled in their ways as the cornfield 
ant. There are some that do not bother to build homes at all: They are almost constantly 
on the move, wandering from place to place in search of food. Among these nomads are 
the "driver" ants of Africa and tropical America. They march in close formation, in 
columns an inch or two wide and sometimes a mile long! Even animals as large as a 
deer will flee in terror from such an army. 

Many species of ants are savage fighters. Sometimes battles are fought by two 
colonies of the same species but more often there is a struggle of one species against 
another. The fighting may occur between two large groups or even between individuals. 

If you stop to watch a lively group of ants on the ground or sidewalk, you may 
find it is divided into two factions struggling over a bit of food-or you may not even 
discover the cause of the conflict. I have heard of a sidewalk ant battle that raged for 
more than five hours, until each colony was reduced to a few battered members. 

You may wonder how the ants in such a struggle know friend from foe. Members 
of different colonies look exactly alike, yet you see individuals meet and at once pass on 
to another warrior or start fighting. Apparently an ant's antennae help it distinguish its 
own team mates from the opposition-for as two fighters meet, the antennae of each 
touch the head of the other. There is also a theory that ants have a characteristic odor 
that varies with each colony and may thus be an aid to solving the "friend-or-foe" puzzle. 

Ant Hangers-on: As you observe some ant colonies you may be puzzled by the 
presence of other insects that act as though they belong there. If you were able to study 
ant nests all over the world, you would find there are actually several thousand different 
kinds of insects that make their home with ants. Some of these-certain kinds of beetles, 
for example-the ants use to obtain savory secretions. Others are hangers-on, 
scavengers, thieves, or enemies. Some of them to all outward appearances are ants. 

Among the best known are aphids-tiny insects that feed on the juices of plants 
and give off from their bodies droplets of honeydew. Some aphids are popularly known 
as "ant cows." The ants protect them and even carry them from one food plant to 
another, "milking" them by stroking their back with their antennae. The milk is the sweet, 
colorless fluid that we call "honeydew." 

OBSERVING ANTS INDOORS 
A child can get a great deal of pleasure by watching ants, and he can learn a 

great deal about their habits, if you keep some in your home-provided the ants are there 
through your choice and not their own, and you supply suitable living quarters for them. 
One type of house that is easy to make might be described as a glass sandwich. 

Use two pieces of window glass about ten or twelve inches square. One will 
serve as the base, the other as the top. Around the edges of the base, glue quarter-inch 
strips of wood that fit snugly at the corners. Leave two openings in one strip that you will 
use later-one for food, the other for water. Inside the water opening you keep a sponge 
that can be kept moist with a medicine dropper. When you are not feeding the tenants, 
you can keep these two openings plugged with cotton. 



How to Collect Ants: You are now ready to collect your ants. Dig around a nest 
carefully with a small shovel or trowel, lift the dirt with the insects into a carton and close 
it tightly to carry home. Transfer both dirt and insects to the glass that you have rimmed 
with strips. At this point you need to work quickly to glue the other square of glass to this 
base and finally seal all edges with adhesive tape. 

Place a piece of cardboard of equal size on top-ants need darkness most of the 
time. You can use two strips of adhesive as hinges to attach this cover to one side, lifting 
the cardboard whenever you wish to watch your insects at work. 

You may see them constructing a central hall, excavating a system of tunnels, 
cleaning themselves with tongue and front legs-they do this repeatedly-and sometimes 
lying down to sleep, their legs pulled close to the body. It is important to have a queen in 
your colony-otherwise the activities of the captives will show a far from complete story of 
life in an anthill. 

How to Take Care of Captive Ants: The care of ants is rather simple. The soil 
should be kept moist by inserting water through the opening at least once a week; the 
insects' home should not be left in bright sunlight or near a radiator. A drawer or closet is 
a good place to keep them when you are not watching them. A drop of honey should be 
supplied every few days, as well as a little solid food, such as tiny morsels of mashed 
walnuts, apples, bananas, and bits of dead insects. 

 
GRASSHOPPERS AND THEIR MUSIC 
Katydids-Fiddlers, Not Singers: Katydids have become so closely identified 

with this name because of their insistent refrain Katy did, no she didn't, that people 
sometimes forget these insects are also grasshoppers. The grasshoppers are divided 
into two groups: the short- and long-horned families. The "horns" (really the antennae) 
are considered long if they are nearly as long as, or longer than, the insect's body. 
Katydids belong to the long-horned group. 



A child hearing them on a summer night may refer to their "singing," but "fiddling" 
is a better word for their kind of music. A male katydid-the females only listen-rubs its left 
wing over the right wing. The left wing has a file-like row of ridges, while the right wing 
has a hard little scraper just behind the shoulder where the wings overlap; the rubbing of 
the wings produces the fiddling sound. 

Fiddlers All: It is the broad-winged or leaf-winged katydid that plays its name 
with insistent repetition. The large oblong-winged tree katydid has a refrain of Zzzzzz-
Ipswich; the fork-tailed bush katydid plays a slow zeep-zeep-zeep now and then; and the 
common meadow katydid fiddles several soft zees in a row, each faster than the one 
before, and then hits and holds a high zeee. 

A short-horned grasshopper has a different fiddling technique. Its long hind leg 
forms the bow, and a coarse outer wing the fiddle. It may play one leg and wing at a time 
or both sides together-a "one-man duet." However, little actual music is created by these 
efforts; you can hear the resulting rasps for only a few feet. 

Both males and females have large hearing organs. You can see what looks like 
an oval window on each side of the first abdominal segment under the wings. What you 
see is the outer part of the grasshopper's "ears." 

Grasshoppers blend so successfully with their surroundings that it is not easy to 
spot them during the day except when they take wing. Some of the smaller katydids are 
easily startled into flight from tall weeds and grasses where they spend much of their 
time. In the country you can have a lively evening tracking down the little insect fiddlers; 
take a flashlight along and let yourself be guided by their sounds. 

Crickets Join the Insect Serenade: The chirpy, cheerful cricket produces music 
with its wings in the same way as the katydid, but usually with its right wing over the left-
whereas the katydid, as we have seen, rubs its left wing over the right. To a listening 
youngster it may seem that the katydids dominate the insect serenade; but crickets 
contribute their share of the melodious performance. The tune of the common snowy 
tree cricket begins as a musical waa-waa-waa, played by individuals, each "on his own." 
But soon they join forces and play as if they were following a conductor's baton. 

Crickets As Weather Forecasters: The performance of the snowy tree cricket is 
directly related to the temperature. By counting the number of notes it produces each 
minute, you can roughly gauge what your thermometer registers. Thus, a hundred chirps 
to the minute indicate a temperature of 63 degrees. Increasing its tempo as the 
temperature rises, this cricket slows down when it gets cooler. 

The common black crickets, with their clear chirp, are the first musicians you will 
hear in summer. You may often discover them, by late August, if you turn over an old 
board or stone. They run fast but despite their muscular-looking legs they do not imitate 
the grasshopper's high-jumping tactics. 

Cricket on the Hearth: The cricket that may serenade you from indoors after 
cool weather begins is not necessarily the same kind about which Dickens wrote so 
appealingly in England; but the American field cricket is also a cheery visitor to have on 
the hearth. The European cricket is now quite well established in the eastern United 
States and is a persistent fiddler. Unfortunately, once these musicians are indoors they 
do not limit their activities to music but may get into food and eat holes in everything 
made of cloth. 



How to Keep Cricket Pets: In the natural state, not many crickets survive the 
coming of frost. However, if they are adopted as pets, they will often live through the 
winter with every appearance of enjoying themselves. You can make a cage for a cricket 
very simply with a flowerpot full of earth and a kerosene lamp chimney. 

Sink the chimney into the earth to a depth of two inches and cover the top with a 
piece of mosquito netting held in place by a rubber band. You can make a similar cage 
with a large jar, or an aquarium also covered with mosquito netting, and with soil and 
plants set on the bottom. 

Once you have obtained a few crickets, place them inside the cage with a 
cabbage leaf or other greens and fasten the mosquito netting top. Aside from providing 
their leafy food, it is a good idea to occasionally drop a little corn meal saturated with 
water into the glass cage-it will furnish moisture as well as food. Periodically, too, the 
inside quarters should be sprinkled with water to keep the atmosphere moist. 

You may conclude from sad experience that it is not practicable to keep more 
than one cricket in the cage; they frequently start fighting with fatal results. 

BEES-HONEY-MAKERS, POLLINIZERS, AND STINGERS 
What probably impresses children above all about bees is their stinging ability. 

"Is it true that a bee dies after it stings you? Can only females sting? Don't bees sting 
when they are swarming?" I have heard youngsters put these queries incessantly before 
the topic of honey-making ever came up. 

The Bee's Sting: Tormenting humans is far from the primary use of stingers. 
When the first queen hatches in a hive, she immediately rips open other queen cells-
unless she is restrained by the workers-and stings the inmates to death, thereby 
removing all possible rivals. Queens have the ability to sting over and over again-but 
they use their sting only on other queens. 

It is a worker bee that will sting you, and it commits suicide by doing so. Stinging 
brings twenty-two muscles into play; when the stinger is torn out of the worker's body, 
death results. 

The order of insects to which bees-and wasps and ants-belong is the only one in 
which genuine stingers are found. The stinger is the modified ovipositor (or egg-laying 
organ) of the female worker, so obviously the males or "drones" possess no stings. In 
early summer, when a mass of bees leave their hive with a queen to found a new home, 
they seem especially tolerant of bystanders and almost never sting during this swarming. 

Very Few Kinds of Bees Store Honey: Many children and even some 
grownups have a mistaken idea that all bees store honey. Actually this is true of only a 
few of the thousands of kinds of bees known to exist. Most of them eat nectar as they 
take it from the flowers, instead of using it for honey. 

The true honeybees, so valuable in fertilizing such plants as clover and fruit 
trees, are native to Europe; they were introduced to North America by colonists in the 
seventeenth century. If you find any of these in hollow trees in the woods, they are 
swarms that have escaped from man-made hives-or descendants of such bees. 

The Underground Bumblebee: The large, hairy bumblebee, with its black coat 
marked with yellow, orange, or red, is probably more quickly recognized by children than 
most species. This honey manufacturer is native to America. Bumblebees live in large 
colonies underground, where they construct many-celled combs. In the cells they lay 
eggs, store pollen and nectar, and make honey. 



Playing Bee Detective: Country youngsters have long delighted in tracking 
down honeybees that have "gone native," and finding their store of honey. The bee 
detective's equipment is a small box with either honey or sugar water and an opening 
large enough to enable the bees to get to it. The same purpose is achieved by using one 
of those frames in which honey is bought in the comb. Putting some flour or cornstarch 
in the receptacle will give the bees a touch of white as they take the bait. Thus they will 
be more conspicuous at a distance, making it possible to follow the direction of their 
flight. 

Your bee detective places the box on a stump or post in a neighborhood where 
bees are working. By moving the box at intervals in the direction of their flight, the 
youthful hunter gradually narrows down the distance to the bees' storehouse. 

The first customers will usually bring other workers with them. Individual bees 
can be identified after a while, and the lessening time required to complete the round trip 
will indicate how much the distance to the hive is decreasing. Although the youngster will 
be overjoyed when he finally locates the store of honey, it is a wise precaution to have 
him call on adult help in removing the honey from the hollow-tree storehouse. 

How Bees Use "Glue": When you see a bee purposefully visiting tree after tree, 
it may be gathering water from the buds. The other object of its quest may be a brown 
resinous material-called "propolis" or "bee glue"-that these insects use for smoothing 
rough places in the hive. This assignment is given to young bees on their first flights. 

Pollination by Messenger Service: Later on, the bees set about collecting 
pollen and finally nectar. They knead the pollen into a little ball and tuck it into a cavity 
on the hind leg; they obtain nectar by extending their tongue into a flower and sucking 
the fluid. There are some species of clovers and other plants with long-tubed corollas 
that depend completely on bumblebees and other long-tongued species of bees for 
pollination. 

Western fruit growers keep colonies of bees in the great orchards for fertilizing 
the fruit-tree blooms. (Some owners rent the bees for this purpose.) Honeybees are 
more valuable to man in this way than they are as producers of honey and beeswax. 

What Goes On In a Beehive: Many children are familiar with the beehives 
provided by people to keep bee colonies and to take advantage of the bees' honey 
production. This kind of hive usually has one lower story, in which the frames are used 
both for the brood and for storing honey which the bees use in winter. 

There are one or more upper stories with additional frames for storing honey. 

As they would do in a natural hive, the bees house their brood in the lower 
section, then work hard filling the top part with honey. Beekeepers remove the upper 
frames as they are filled. Small sections of each frame, containing about a pound of 
honey, are taken out in the form you buy them in at the store. The honey is removed 
from the larger frames and sold in liquid form. 

How Bees Make Honeycombs: To store honey, honeybees manufacture cells 
from wax produced by certain glands in their bodies. (Bumblebees do this also. Many 
species make their cells of wood, leaves, or earth.) 

The making of a honeybee comb is an amazing example of co-operative effort. A 
group of bees begin by forming a living curtain of their bodies, each one holding on with 
its forefeet to the hind feet of the bee above. After they have remained in that position for 



some time, little plates of wax appear on each insect's abdomen. They then chew the 
wax and form it into a comb. 

The Bee's "Honey Stomach": The nectar that the bees take from flowers 
becomes honey in the insects' "honey stomach." This organ is not involved in ordinary 
digestion; the nectar is mixed in the honey stomach with secretions from glands that 
cause chemical changes. The cane sugar of nectar, for example, turns into the fruit 
sugar of honey-a form that we can digest more readily. 

Money From Honey: Keeping honeybees is a hobby that may be made to pay 
dividends. Some people are successful at housing them in relatively small back yards, 
so long as there are nearby meadows to which the insects can fly. Bees need 
comparatively little care, but before you purchase a swarm or hive, you will do well to 
seek advice either directly from an expert or from literature on the subject. 

 
Some Unpopular Insects 
WASPS-CLEVER PAPERMAKERS 
Proud indeed is the young nature collector who can add a hornet's nest to his 

home exhibits. It is a real showpiece-an impressive example of the skill of the insects 
often claimed to be the cleverest of the entire six-footed tribe. 

The bald-faced hornet is one of several wasps that manufacture paper by 
chewing bits of wood to a pulp and use it to construct nests sometimes massive in size. 
Some wasps-like the hornet suspend the nest from a branch of a tree or bush, while 
others attach their homes to eaves or barn roofs-or locate them in cavities in the ground 
or in tree trunks. 

How the Wasp Builds Its Paper Nest: If you observe these wasps when they 
are busy with their home construction, you will see them flying off in search of weathered 



wood or cut wood fibers in a post, an unpainted old building, or a piece of a dead tree 
trunk. From something of this sort, a wasp builder bites and tears the fiber with its 
mandibles, taking enough to form a pellet about an eighth of an inch across the middle. 
It tucks the pellet under its chin and chews until the wood is sufficiently turned into a 
mass of doughy pulp. 

The insect now returns to the nest and, alighting astride an unfinished layer of 
paper, presses down the new ball of pulp, biting it to fasten it in place. Then the wasp 
walks slowly backward, unraveling the ball and fastening it to the layer of paper below. 
When the new pulp is all laid out, the wasp runs forward, then once more backs up, 
biting the pulp all along the way to flatten it. While the moisture is drying out, the wasp is 
off collecting more fiber. As these fibers are collected from a variety of sources, the color 
of the paper may vary in different parts of the nest! 

It is usually safe to watch bald-faced hornets or yellow jackets -which are also 
papermakers-at work as long as you do not disturb them. But if you poke into their nest 
or meddle with their activities, you will quickly discover the origin of the phrase, "mad as 
a hornet." 

Wasp Homes of Mud: Paper nests are not the only kind built by wasps. Your 
observant youngster may come across cartridge-shaped cells made of mud and 
attached to the walls of garages, barns, or other buildings-as well as many out-of-the-
way "unlikely" places. Such cells are constructed by mud-dauber wasps. 

At first there is only one cell, about an inch long; but soon another is added next 
to it, and before the builder is finished there may be half a dozen more. On a hot 
summer day you may catch sight of these wasps collecting little balls of mud at the side 
of a puddle of water. You can even set up an observation post by forming a mud puddle 
there. 

THE WOOD-EATING TERMITES 
Most children know about these notorious insects, and the damage they do to 

wooden structures; but few people get to see these creatures. Termites live in the dark 
seclusion of tunnels, and the first intimation of their presence may come when a fence 
falls down or a wooden step gives way. (They have also been known to eat through 
table tops and window frames!) 

The one time you are likely to see them in the light of day is on the occasion of 
the marriage flight of a colony. Then swarms of these insects-the male and female 
winged forms-may emerge from walls, porch supports, or anywhere near the wood 
foundations of a house. 

Though termites are often called "white ants," they belong to an entirely different 
order of insects. It is easy to recognize them by their shape; termites are broad where 
the thorax and abdomen join. They do not have the indentation or "waist" that all ants 
have. The worker and soldier termites are almost colorless and blind. The winged 
females and males, the future queens and kings of new colonies, are dark-colored and 
have eyes. Actually termites are more closely related to roaches than to ants. 

How Termites Digest Wood: Nearly any child can tell you that termites "eat 
wood," but few of us are aware of the strange alliance that makes it possible for them to 
live on this "food." Each termite harbors numerous tiny one-celled animals that break 
down the cellulose content of wood into digestible substances. If you were to place a 



termite in a temperature high enough to kill its minute parasites, it might continue to eat 
wood but would derive no nourishment; before long it would die of starvation! 

FLIES-CARRIERS OF DISEASE 
We all dislike and mistrust flies. They are generally targets for destruction rather 

than objects of study. But despite all our efforts to wipe them out, they are so 
extraordinarily successful in surviving that they become objects of interest for that very 
reason. There are many species of flies, but probably the most familiar-perhaps the most 
familiar of all insects-is the common housefly. 

A Generation A Month: The difficulty of keeping houseflies in check is easy to 
understand once we are aware of the rate at which they produce their young. The 
female lays a mass of from twenty-five to about a hundred eggs at a time. In less than a 
day these hatch into tiny white maggots about as large as the point of a pin. The 
maggots-actually larvae-mature in four or five days, then enter the pupa stage which 
lasts another five days or so. The full-grown fly now appears. 

Shortly after, the mother of this brood may lay another mass of eggs; and the 
new generation begins producing young of its own within a few days after becoming 
adults. As long as warm weather lasts, generations follow each other from within two 
weeks to a month. 

The arrival of cold weather destroys the adult flies, eggs, and larvae. The pupae 
in their protective shells survive, remaining inactive during the winter. With the onset of 
warm weather they quickly complete their development, and the same process begins all 
over again. The average life of an adult is from two to three weeks; some live 
considerably longer. 

The Fly's Cleaning Routine: If you have ever watched a fly cleaning itself, you 
must have wondered at its reputation for filthiness. Its grooming is remarkably thorough. 
First it rubs its front feet together briskly so that the hairs on one leg act as a brush for 
the other leg; then the fly nibbles at the front feet with the rasping disk it has in lieu of 
teeth. 

Next the creature gives its whole head an energetic scrubbing with its clean front 
feet. It pulls forward its middle pair of legs, one at a time, and brushes and nibbles them. 
Finally its hind feet are used to clean each other and to brush its wings and most of its 
body. 

All this careful grooming is deceptive, however, as far as protecting our health is 
concerned. Flies breed in manure and the odors of fermented or decayed plants and 
animals have a special attraction for them. Harmful germs cling to their feet and are 
deposited in food on which they may alight. Typhoid fever and amebic dysentery are 
among the many diseases they are known to spread. It is true that many kinds of flies 
render important service as scavengers and exterminators of other objectionable 
insects; but credit is given them grudgingly, if it is given at all, because their relatives are 
so unpopular. 

The Fly's Wing Structure: Flies differ from most other adult insects in having a 
single pair of wings instead of two pairs. (Dragonflies, mayflies and others with four 
wings are not really flies.) Nevertheless they seem able to keep flying indefinitely, as you 
will notice when you chase one with a swatter. Hind wings are replaced by short stalks, 
or knobs, which are important in balancing them as they fly. 



How Flies Walk Upside Down: You can observe, too, how a fly crawls up walls, 
windows, and across a ceiling as easily as it walks across the floor. Two tiny claws on 
the last segment of each foot aid it in walking on rough surfaces. It also has on each foot 
two small flat pads covered on the lower side with tiny hairs. These hairs give out a 
sticky fluid which effectively holds the insect on slippery surfaces and upside-down 
positions. It is these hairs that retain the great number of germs carried by flies. 

BLOODTHIRSTY MOSQUITOES 
As in the case of the bee's sting, the feature of the mosquito that chiefly interests 

children is this insect's bite. But while many bees are highly useful to man, little but 
trouble can be expected from mosquitoes. In the humid tropics they are the dreaded 
carriers of such diseases as malaria and yellow fever. The relatively harmless and very 
abundant salt-marsh mosquitoes of the Atlantic and Gulf coasts inflict painful bites but 
do not transmit disease. 

The female mosquitoes, like the female bees, are the troublemakers; the female 
of most species has piercing-sucking mouth parts and its thirst for blood makes it a great 
pest for man and beast. Some males have an elongated "beak," but it is not suited for 
piercing skin. They live on the juices of fruits and plants. It is the females, too, that "sing" 
by vibrating thin hard projections that lie across their breathing pores. 

How Mosquito Eggs Develop: Mosquito eggs can hatch only in water. Even 
small puddles are good breeding grounds. Where eggs have been laid on dry land, a 
hard rain may provide sufficient moisture for them to develop: The water must remain 
standing long enough-from two to three weeks-for egg, larva, and pupa stages to be 
completed if an adult is to emerge. If a puddle dries up in less time, the insects die. 

A female mosquito lays a mass of from fifty to several hundred eggs. The larvae 
that develop from these eggs are aptly known as "wrigglers." The pupae, or "tumblers," 
are also lively in the water and move about lashing their tail-like abdomens. Though they 
require no food, they must have air, and frequently come to the surface of the water to 
inhale through their short breathing tubes. 

Crane Flies: Often a child believes that he has discovered a giant mosquito 
when he sees a long-legged, gangling creature awkwardly drifting through the air. The 
chances are it is a crane fly-an absolutely harmless insect. In spring and autumn you 
may see large swarms of crane flies dancing a few feet above the ground or water. 

The Dragonfly-Beautiful, and Useful Too 
"DEVIL'S DARNING NEEDLE" AND OTHER NICKNAMES 
Though the dragonfly is one of the most beautiful of all insects, and harmless as 

well, it may terrify a small child who has heard some of its nicknames and the old fables 
in which they originated. "Devil's darning needle" recalls the old superstition that this 
insect can sew up children's ears; "mule-killer" reminds us that the dragonfly was once 
believed to kill livestock. The name "snake-doctor" was inspired by the weird notion that 
it brought dead water snakes to life. 

An Underlip With Claws: However, "mosquito hawk" is a well deserved title, for 
dragonflies in their nymphal stage (spent in water) eat quantities of mosquito larvae. As 
an adult, a dragonfly catches all sorts of insects on the wing-flies, honeybees, butterflies, 
and sometimes other dragonflies smaller than itself. The nymph has a long underlip that 
folds back between its front legs. When it approaches a victim this lower lip shoots out 
rapidly and grasps the prey with two claws that form a pair of pincers at its end. Though 



it is a serious threat to mosquitoes and other insects, the dragonfly neither stings nor 
bites people. 

The Metamorphosis of the Dragonfly: If yours is a family of early risers, you 
may some day thrill to the memorable sight of a dragonfly emerging from its nymph. You 
would have to go exploring along the edge of a pond about six o'clock of a summer 
morning and watch carefully for one of the grotesque nymphs crawling out of the water, 
up a tree trunk, water plant, or other support. 

Sure of its support, it now strains at its armor-like covering until the skin of its 
back splits along its length; then very carefully it begins to pull its soft body from the 
shell. When this has been accomplished, the two pairs of transparent, glistening wings 
expand and harden. Sometimes these wings are beautifully tinted in-blue and brown. 
The insect has an elongated body, and its great, compound eyes cover almost the entire 
surface of its head. 

The Damsel Fly: It is quite a puzzle to distinguish the dragonfly from its close 
relative the damsel fly. They are alike in many ways, but the dragonflies have larger 
bodies and are stronger fliers. Also, the dragonfly always holds its wings outstretched 
when resting, whereas a damsel fly holds its wings together over its back. 

 
Insects that Live in the Water 
THE WHIRLIGIG-"LUCKY BUG" 
Summer outings are a lot more fun for your children if they can make the 

acquaintance of some of the odd little creatures found in ponds and streams. One of the 
most easily observed is the whirligig, a dark, small beetle. You may see the whirligig 



spinning or skating in circles on the surface of the water. It is known by such charming 
nicknames as "lucky bug," "submarine chaser," and "write-my-name." 

Usually you find whirligigs in groups, sometimes made up of hundreds of 
individuals. If they are alarmed, they make a sudden dive to the bottom. They prefer 
shade to bright sunshine and may sometimes be found out of water, resting on sticks or 
rocks. 

The whirligig's eyes are worth special notice; each is divided so that the upper 
half looks into the air while the lower part looks down into the water! Its legs are also 
specialized, the middle and hind ones being broad and oarlike, while the front pair are 
long and slender. Another strange feature of the whirligig is that if you hold one in your 
hand for a time, you will find it gives off a white milky fluid with a smell recalling that of 
ripe apples. 

This accounts for such local names as "apple bug" and "vanilla bug." 

THE SPEEDY WATER STRIDER 
Water striders, usually found in fresh or brackish water, have very long slender 

middle and hind legs. It is difficult to capture them, as they skate away with great speed. 
The middle pair of legs propel this bug over the water while the hind pair steer. Its color 
is a dull dark brown above, with a silvery-white underside. 

THE UPSIDE-DOWN BUG 
Another water insect, the back swimmer, is named for its habit of swimming on 

its back, which is shaped like the bottom of a canoe. You may first notice it as it hangs 
head downward in the water; but when it is alarmed, it propels itself swiftly away -bottom 
side up!-pushing with its hind legs. 

The more common species are about half an inch long, and have enormous 
compound eyes. The back, which you do not see when they are swimming, is pearly-
colored; the underside, which you do see, is darker. The back swimmer is easily con-
fused with the water boatman, which is quite similar in appearance; but the boatman is 
smaller and never swims on its back. All these bugs, with the exception of some 
wingless water striders, fly at night and are strongly attracted to lights. 

THE CADDIS FLY AND ITS PROTECTIVE COVERING 
Among the fascinating population of ponds and streams there are some 

creatures which, like the dragonfly, spend their early life in the water and then, as adults, 
proceed to live on land and in the air. Look in shallow pools for one of the most interest-
ing of these. At first you may see what appears to be a stick, one or two inches long and 
half an inch around. If it starts to move itself along the bottom or up the stem of a plant, 
you know it is "animal" rather than "vegetable." 

This is the larva of a small mothlike insect called the caddis fly. Many caddis fly 
larvae make cases of pebbles, sticks, or other materials, as a protective covering for 
their caterpillar-like bodies. Those that use sticks are said to construct "log cabins." More 
commonly they use sand or bits of vegetable matter which adhere to their bodies with 
silk produced by certain glands. 

Still another interesting product of some caddis worms is a silken net. The insect 
anchors this so that the cup-shaped interior faces upstream. Thus the net serves both as 
protection against the current and as a food trap for the caddis worm that fashioned it. 



The caddis fly emerges from its pupal form in a manner different from that of 
most water insects. The usual way is for them to leave the water before they attain adult 
form; but the caddis fly emerges at the bottom of the stream and swims to the surface. 

There it usually grasps some object, climbs on it and waits for its wings to dry. 

The Fisherman's Friend: A knowledge of these interesting insects is of practical 
value to the child or grown-up who wishes to do "fly-fishing" in ponds and streams. As 
part of this fascinating sport the fisherman uses nymphs, "wet flies," and "dry flies" to 
duplicate the caddis fly in all its stages. He may make these with such materials as bits 
of feather and hair; but even if he buys them commercially, he ought to have a 
knowledge of the fly and its habits in order to make the best use of his bait. 

How to Keep Water Insects at Home  
HOUSING THE CAPTIVES 
One of the most enjoyable ways for a child to observe the activities and 

development of water insects is to have an insect aquarium. You can keep a few 
specimens in jars or buckets; but a rectangular glass aquarium, which is available at a 
pet store, makes a much better home because you can reproduce the creatures' natural 
surroundings in miniature. 

Cover the bottom with a layer of sand about an inch and a half thick, first taking 
the precaution of baking it to kill any bacteria. Next, fill the aquarium about two-thirds full 
with water; then plant water cress, eel grass, chara, or other green plants, anchoring 
them securely in the sand. If you expect to house nymphs, you will want to have sticks 
fastened at the bottom of the aquarium and extending a few inches over the surface of 
the water; when the nymphs are ready to be transformed into winged adults, they can 
crawl on the sticks. 

Capturing Water Insects: To collect specimens, use a large kitchen strainer or 
a net smaller than the type employed for collecting insects in the air. At a shallow edge 
of a pond, where the reeds are plentiful, sweep the net a few inches above the muddy 
bottom. Examine your catch and drop interesting-looking specimens into various jars, 
adding some of the pond water. Try to keep different kinds separate as a precaution 
against any flesh-eating species devouring their fellow captives on the way home. 

How to Feed Water Insects: When you collect your specimens, it is wise to take 
extra insects to serve as food. You can also obtain food by sweeping an insect net 
through weeds and tall grass. Often the flesh-eating nymphs will eat tiny bits of meat. 
This should be tied to a string and pulled out again if it has not been eaten by the next 
day. If you wish to keep both flesh-eating and plant-eating species, you will need more 
than one aquarium. 

An insect aquarium should be located in a bright spot, but not directly in the 
sunlight. Keep the inner sides of the glass cleaned with a piece of flannel wrapped about 
a stick. This will give you good "observation windows" through which to see a caddis 
worm building, a dragonfly nymph snatching at prey with its long, hinged lip, or the tiny 
larva of a whirligig creeping stealthily over the bottom as it looks for other larvae to eat. 
And if you successfully keep them to maturity, you will have the added thrill of observing 
them transformed from underwater "personalities" to winged creatures of the air. 

Insect Oddities 
THE GALLS-WEIRD HOMEMAKERS 



Insects provide many of nature's most remarkable oddities. You have discovered 
one of them when you observe a curious "bump" or ball on a plant stem or flower, 
reminding you of a large nut growing on a tree branch or leaf. It may be greenish, brown, 
pink, or red. If you were to cut open one of these bumps, you would discover an insect 
larva at its center. This identifies it as a "gall," the home of a growing creature that will 
develop into a small wasp, fly, or moth. 

The young nature observer is likely to be puzzled by the imprisoned larva. "How 
does it get in there? I don't see any opening from the outside." 

How a Gall Insect Develops: Actually, the larva doesn't "get in"; its home grows 
about it! Let us follow the life cycle of one of the common gall insects-a very small wasp 
responsible for the "oak apple." In early spring we see it deposit its eggs on the leaf of a 
scarlet oak. When one of these eggs develops into a legless and almost colorless larva, 
we note an immediate change in the leaf. Vegetable fibers start to grow, radiating out 
from the little grub. As this process goes on, a thin smooth crust forms around the outer 
edges. 

Now the "oak apple" is formed, and the insect larva is completely surrounded by 
food and protected by its globular house. Here it eats, completes its growth, changes to 
a pupa, and at last emerges as a wasp, no more than a quarter-inch in length. 

Remarkable Types of Galls: The "apple oak" is but one of the many kinds of 
galls. Thus, you may frequently see two different types on goldenrod stems. One of 
them, made by a grub that becomes a fly, is spherical in shape; the other, which is 
spindle shaped, develops into a tiny moth. 

Then there are the willow cone galls, produced by a little gnat. It lays its eggs on 
the tip of the bud of a twig. This stops the further growth of the twig, stunting the leaves 
into small scales which overlap in rows around the larva. The very pretty galls which you 
may find on wild rosebushes somewhat resemble small chestnut burs but are pink and 
green when young. Later they turn brown. 

Collecting Galls: In wintertime, collecting galls makes a fine outdoor activity. 
Many of them are dead and deserted by then, to be sure; but in some the grubs are still 
resting and waiting for the onset of warm weather. The collector will find it rewarding to 
compare styles. A gall may be large or small, globular or spindleshaped; its covering 
may be smooth, shingled, or spiny. You can succeed in identifying the insect builder 
once you become familiar with these variations and the kinds of plants that each insect 
characteristically chooses. 

THE INTERESTINGLY NAMED ANT LIONS 
The larva of the ant lion, one of nature's most remarkable oddities, catches its 

prey in a trap. It is fairly easy to find the traps it builds, for ant lions live on sandy 
stretches over most of the United States and southern Canada. As in the case of the gall 
insects, the adult forms are undistinguished; it is the larvae, often called doodlebugs, 
that attract our attention. 

The Doodlebug's Ambush Technique: The doodlebug, plump bodied and 
hairy, is less than an inch long. Its head is small in proportion to its body-but its jaws are 
enormous in relation to the size of its head! It digs a pit in sandy or powdery soil by 
shoveling the earth on its head and then with a sharp jerk, throwing it a considerable 
distance. As it digs, it walks around and around, always backwards, in ever-widening 
circles. 



Finally a tiny crater is formed, an inch and a half across or smaller, with the 
doodlebug buried at the bottom. With only its head and powerful jaws exposed, it waits 
for an ant or some other insect to slip over the edge and slide down. Then it seizes the 
victim, makes it helpless by injecting a paralyzing secretion into it, sucks the juice from 
its body, and flips the lifeless remains out of the pit by an upward jerk of its long jaws. 

How to Find Doodlebugs: You may be interested in observing this 
extraordinary example of how a "lowly" creature can capture its prey by an ingenious 
trapping technique. You can catch a doodlebug by finding its crater and scooping your 
hand under to bring the insect-excavator to the surface. Place it in a box of sandy soil 
and you will quickly see it set to work. If you wish to see the final act of the drama, you 
must place ants or other insects in the box so the doodlebug will not vainly lie in wait. 

 
THE STRANGE PRAYING MANTIDS 
I know of one little girl to whom the praying mantis will always seem curious if 

only because of the way she first became acquainted with this insect. On an August 
evening a mantis alighted on a window sill of her New York apartment! It would be hard 
to imagine a more unlikely intruder in such a place than this queer green creature with its 
pointed, elfin face and big round eyes. 

The little girl managed to get it into a box and took it to the American Museum of 
Natural History in New York in the belief that she had something on the order of a visitor 
from Mars. There she learned the true nature of her captive, and also that it was quite 
possible to keep a mantis as a pet. 



The Preying Habits of the Praying Mantis: In natural surroundings mantids are 
great hunters, capturing by stealth such lively insects as butterflies, mosquitoes, 
grasshoppers, beetles, and flies. The mantis lies in wait with its front legs upraised in a 
prayerful pose, and when its prey comes near, it snatches at the victim with lightning 
speed. The prey has slight chance of escaping the rows of sharp spines on the second 
and third joints of the mantis' forelegs. 

How to Feed a Praying Mantis: In captivity a mantis will usually accept bits of 
hamburger and other meat as substitutes for living prey. Mantids vary quite a bit in their 
eating habits; some are known to drink milk while others refuse it. They should be 
watered every day, and you can do this by sprinkling water on leaves in their cage. In 
time they may become tame enough to drink the water off a spoon. 

During the winter, mantids' brownish egg cases, about the size of walnuts, may 
be collected from weeds and bushes. In the spring at least a couple of hundred babies 
will emerge from one of them. 

The Mantis as a Pest Exterminator: The mantids of our southern states are 
native to this country, but one species found commonly in the more northerly regions 
originally came from China and Japan, while another is an import from Europe. Both 
were introduced here by accident; later more were imported for their supposed value in 
destroying insect pests. In China they are sometimes tied by a silk thread near a 
bedroom window where they trap flies and mosquitoes. 

 
WALKING STICKS-MASTERS OF CAMOUFLAGE 
A youngster must be really sharp-eyed to discover one of these remarkably 

camouflaged insects. Aside from the fact that its coloring blends with the tree bark on 
which it so often rests, the walking stick has much the same shape as a slender twig. 
Unless it moves, you can scarcely tell it is an animal! In North America you will never 



see one flying, as all our species are wingless; but some of the tropical kinds have 
wings. 

When a walking stick is detected and picked up, it is quite capable of playing 
dead-sometimes for several hours at a stretch. Though the largest American species is 
about six inches long, including the antennae, some found in India are known to reach a 
length of fifteen inches. Some walking sticks are able to grow a new leg, at least 
partially, to replace one lost through a mishap. 

The Misunderstood Spiders 
Most of us think of the classic struggle between the spider and the fly as a war 

between two kinds of insects. But the spider is not an insect at all! Your youngster can 
discover this for himself if he watches one closely and counts its legs. The spider has 
eight legs-two more than an adult insect. Another distinction is that a spider has only two 
major body divisions-the head and thorax merged into one unit, and the abdomen-
whereas an insect has three. Still another difference is that a spider, unlike an insect, 
has no antennae. 

THE SPIDER'S POISONOUS BITE 
Spiders are widely misunderstood, much as snakes are. Many people believe 

that all spiders should be avoided or killed, that a spider bite is often fatal. In the United 
States we must beware of just two kinds: the tarantula and the black widow. Even in the 
case of these two species, the deadliness of the bite has been greatly exaggerated. If 
victims are properly treated, they recover promptly. 

It used to be thought that black widows were found only in the South, but they 
are constantly being discovered-and always with great surprise-in New York, 
Connecticut, and other northern states. The large, hairy tarantula (the banana spider) 
also occasionally appears up north, after traveling as a stowaway in a bunch of bananas. 
In the tropics tarantulas are constantly on the prowl among this fruit for roaches and 
other insect food; so, chances are strong that a certain number will be moved aboard 
ship. 

The bite of ordinary spiders is poisonous-that is the way they kill for food. Some 
bites cause swelling and irritation, possibly to the extent produced by a wasp's sting. 
However, the poison is usually administered in minute quantities; and few spiders are 
strong enough to be able to bite through a human skin even if they tried. 

STYLES IN SPIDER TRAPS 
Spiders are past masters at keeping out of sight, but we have little trouble finding 

the silken traps they weave. Thus we rarely see the little house spider that prefers life 
indoors; still, we know it has been about when we discover cobwebs in dark and 
undisturbed corners. The funnel-shaped webs you may see spread over the fields if you 
go for an early-morning walk are the work of grass spiders. 

A close relative of this species frequents cellars, so it is not surprising to find the 
same kind of funnel-shaped webs in your cellar. The most exquisite of all webs are those 
constructed by the orb builders, which often do their weaving in gardens or on porches. 

Remote-control Traps: Sometimes you may find an orb weaver stationed at the 
center of its web, waiting for its prey; some species make a habit of this. Others, 
however, keep themselves hidden nearby. A spider that remains away from its web rests 
one of its claws on a trap line stretched from the hub of the web. When an insect enters 
the trap, the resulting vibration is carried to the spider, which rushes onto the web and 



envelops its victim in a band of silk. It bites the insect either before or after wrapping it, 
but usually does not eat it at once unless it is hungry. 

How the Spider Ingeniously Avoids its Own Trap: A child may wonder, even if 
he has the opportunity to watch this drama being enacted, why the spider does not 
become entangled in its own web. He will understand why, if he knows that a web is 
made of two kinds of silk. One kind is inelastic and does not stick to objects that touch it; 
the other is very elastic and sticky. 

The spokes of the web, the framework, and the guy-lines that fasten it to 
surrounding objects, are all of the inelastic silk. However, the continuous spiral lines 
connecting the spokes are very elastic and adhere to anything that touches them. The 
spider cleverly runs along the spokes and thereby avoids being tangled in its own web. 

How the Spider Spins an Orb Web: If the spider is unlucky its web may be 
destroyed many times during a season. At times the little weaver may have to construct 
one every twenty-four hours. It begins its work on a well-elevated position by spinning a 
thread of silk which is soon caught in a passing breeze; the free end is carried along until 
it reaches an object to which it adheres. The spider then draws in the slack, making the 
line taut. It fastens the second end and walks across it, doubling its strength with another 
line of silk. 

The spokes are constructed next, extending outward from a central point on this 
bridge line. Now the spider makes a spiral line a short distance out from the hub of these 
spokes and attached to each of them, holding them firm. The spider pulls this line tight, 
then continues weaving spiral lines until it reaches what will be the outer edge of the orb. 

Up to this point all the silk has been smooth, tough, and not sticky. Now elastic, 
adhesive silk is manufactured as the spider makes a second series of spirals, this time 
working from the outer edge of the web down to the hub. During this process the spider 
cuts the first spirals with its jaws so that these lines fall away from the web. They have 
served their purpose as a mere scaffold! If you look very closely at a web, you may 
possibly see bits of the temporary spiral clinging to the spokes. 

Built-in Silk Spinner: What the spider succeeds in spinning is so extraordinary 
that the result is quite certain to cause an observant child to wonder just how the silk is 
produced. This is the explanation: A spider has special spinning organs located near the 
top of its abdomen (in contrast to a caterpillar, which has its near the lower lip). There 
are two or three of these finger-like spinnerets, tipped with many small tubes. The silk is 
spun from them as a fluid but it hardens immediately upon coming in contact with the air. 

Spiders in Ambush: Not all spiders construct webs; some kinds merely lie in 
wait for their prey. You may find white crab spiders doing this, though it is not easy to 
detect one of them. They are great artists at camouflage, taking on the color of the 
various flowers they hide in. Another spider that dispenses with a web is the trap-door 
spider, which makes a silk-lined home in the earth from which to stalk victims. 

How to Watch Spiders at Work: You may occasionally succeed in moving an 
orb web with its weaver to your home, if it happens to be attached to a branch that you 
can break off conveniently. If you set it on a porch or some other likely place, you can 
then observe it at your convenience. However, it is more adventurous to watch spider 
traps being prepared in their natural setting. 

You may have a chance to do this while you take an evening walk with your 
child; late in the day is the spider's usual time for spinning. You can even plot to have a 



web built as you look on. If you find one during the day with its builder lying in wait 
nearby, break it quietly and gently so as not to frighten the spider into running away. 
Then return to the scene during "building hours" and you should see a new web under 
construction. 

SPIDER MOTHERS ARE RESOURCEFUL 
Spiders have still another use for their silk. Eggs laid in the autumn to hatch in 

the spring need protection from weather as well as from hungry creatures. Many spiders 
solve this problem by spinning elaborate silken sacs for their eggs. Those that make 
cobwebs often suspend the sac from the web-or they may place the sac in a more 
sheltered spot. Others make nests for their eggs in folded leaves, or in the crevices of 
rocks and boards. Another custom is to nest on stones and cover the nest and eggs with 
a smooth, waterproof silken coat. 

You may frequently see these little silvery disks as you walk through the fields in 
autumn. The large running spiders that you are most likely to find under stones not only 
make egg sacs-the mother attaches the sac to her spinnerets and carries it everywhere. 
When the young hatch, they climb on her back and stay with her for some time. 

Cannibal Spiders: Even a mother's care cannot prevent her offspring from 
devouring each other. One of the common orb weavers, the orange garden spider, 
makes a very fine sac, about as large as a hickory nut, in which she may lay five 
hundred eggs or more. These hatch early in the winter but the young remain within the 
protective walls of the sac. By spring, when the sac breaks open, only a dozen or so 
young may emerge. They are the strong ones that have survived by consuming the rest 
of the once-large family. 

"FLYING" SPIDERS 
Possibly you have had the disconcerting experience of having a very tiny spider 

"fly" in your face on occasion. Particularly in the spring and autumn great numbers of 
these eight-legged creatures sail through the air and, especially to a youngster, it may 
seem they are actually flying. 

However, if you look closely, you will see that the spiderling is attached to a long 
thread-still one more use for silk! Aided by the thread, it makes use of rising air currents 
to float from its hatching place to new territory, well apart from its numerous and hungry 
brothers and sisters. 

The Spider's Homemade Parachute: To start its journey, the young spider 
climbs up a tall blade of grass or a larger plant. There it spins a silken thread and sends 
it out on the air. When it is long enough, the friction of air currents on it buoys it upward, 
and the spider, letting go its hold, is off on its journey to an unknown destination. Usually 
the flight is ended by the spider's bumping against an elevated object, but sometimes it 
helps decide its own fate by pulling in the streamer till all buoyancy is lost. "Flying" 
spiders have been discovered in mid-ocean! 

Flying or ballooning is not the habit of just a few kinds of spiders. Most species 
use this means of getting from one area to another. 

Daddy Longlegs 
If you observe the habits of this creature which, like the spider, is almost "all 

legs," you will find that it does not have the spider's ways. It does not spin silk, and it lays 
its eggs under stones or in crevices but gives them no other protection. Though it has 
eight legs and in many other ways resembles spiders, it is in an animal division of its 



own. We recognize it quite easily by its hairlike and remarkably long legs. If our legs 
were as long in proportion to our bodies as "daddy's" are to his, we would stand 
something like forty feet off the ground! 

"Tell Me Where the Cows Are": Some children still learn the strange old custom 
of grasping a "daddy" and saying, "Tell me where the cows are, or I'll kill you." Its waving 
legs, as the little creature struggles to get away, are directed to all points of the 
compass, so that if there are some cows about, they are sure to be indicated. To a very 
young naturalist, this seems a satisfying experiment! But later he can learn facts about 
daddy longlegs that are much more interesting than this fanciful idea, 

How "Daddy" Uses His Long Legs: This creature has the power of regrowing 
legs if they are broken off. The several pairs are of varying lengths: The first pair is 
usually the shortest, the second pair the longest and the fourth pair next in length. When 
you watch "daddy" running you can see that the second pair of legs are spread wide 
apart and keep in rapid motion. Their sensitive tips serve as feelers and relay 
information about the nature of the animal's surroundings. If they pause over something 
that suggests food, "daddy" stops running to investigate further with the little feelers 
(palpi) under its head. 

Observing Daddy Longlegs: A daddy longlegs makes a most rewarding little 
captive. You can keep one for a while by simply putting a large glass tumbler over it. 
Place a few drops of sweetened water within convenient reach of the legs. It is amusing 
to watch this odd creature pull one leg at a time slowly through its jaws, nibbling it clean. 
A child can also see a little black dot on top of its body, located between the second pair 
of legs, which is apparently an eye! However, by examining it under a magnifying lens, 
he will discover that this is a raised knob, with a tiny shining black eye on either side of it! 

"Thousand-Leggers" 
Children often call these creatures "bugs"-but they are neither bugs nor insects of 

any kind. They are in the same major grouping of the animal kingdom as insects, but 
each is recognized as a separate class in this division. This is quickly indicated by the 
fact that centipedes and millipedes have many pairs of legsin contrast to the insects, 
which have three pairs of legs. 

More About "Thousand-Leggers": Centipedes and millipedes have two main 
parts to their body structure: head and body. The millipede has two pairs of walking legs 
to each body segment,' whereas the centipede has one pair to a segment. Their size 
and number of legs vary according to species, but all species of millipedes have so 
many legs that we frequently hear them called "thousand-leggers." 

We usually find millipedes in damp places, though they may appear almost 
anywhere in a garden. They feed on vegetable matter and they do not bite. If they are 
disturbed, they roll up into a spiral. 

The centipedes are not so harmless. They have a pair of poison fangs on the first 
segment of the flattened body. In northern regions centipedes are small and generally 
use their poison for killing insect prey. In tropical regions there are larger species of 
centipedes; their bite may have serious consequences for human victims. 

The Lowly Worms 
Many a child who digs earthworms for fishing bait thinks he is collecting "insects." 

This idea is indeed very far from the truth. Worms are not closely related to any other 



creature; in the animal kingdom they occupy their own major niche, just as distinct as the 
division of "vertebrates" to which man belongs. 

Scientists have classified the many kinds of worms in three main groups, and 
each of these forms one of the eleven major divisions of the animal kingdom. Some of 
our most troublesome parasites, such as tapeworms and hookworms, belong to two of 
these divisions-"roundworms" and "flatworms." 

HOW EARTHWORMS ENRICH THE SOIL 

In the third group ("segmented worms") we find our friend the earthworm. 
"Friend" it is indeed, for earthworms are of immense value to man in growing food. As 
they move through the ground they do not push the earth around their bodies as a mole 
does; they actually swallow it! Before they expel the earth again, it is ground fine in the 
gizzard and lime is added to it in the stomach. 

Earthworms usually plow a foot or more beneath the surface of the earth, and are 
constantly bringing subsoil upward. They also carry down with them from the surface bits 
of dead leaves, flowers, and twigs, which enrich the soil as they decay. Charles Darwin 
estimated that an acre of garden land in England held more than fifty thousand 
earthworms, and that eighteen tons of vegetable mold passed through each earthworm's 
body every year! 

Tug-of-War: If a child watches a bird tugging at an earthworm, he may wonder 
what enables the worm to "hold on." The holding is done with strong muscles aided by 
tiny stiff bristles that cling to the earth. There are four pairs of bristles on each segment 
(or ring) of the worm's body, except for the first three segments and the last one. The 
bristles are aids in crawling as well as holding. 

The Earthworm's Eggs: In the giant earthworms of the tropics which may grow 
to a length of six feet, it is easy to see how the body is composed of segments-one 
behind the other. On the common earthworm an extra, saclike ring is formed about the 
body toward its tail-end. The worm lays its eggs in this ring, and then works it forward 
and over its head. Cast off, the ring becomes a football-shaped capsule of yellowish 
brown, no larger than a grain of wheat. You may sometimes come across such a 
capsule in the fields, under stones or sticks, in May or June, before baby earthworms 
have hatched from the egg. 

Earthworms Are Profitable: With the value of the earthworm fully recognized, 
raising worms has become a successful business enterprise. The earthworms are sold 
as fish bait to sportsmen throughout the United States and Canada-and, more important, 
they are supplied commercially to farmers who appreciate their ability to increase the 
fertility of the soil. 

The Insect World-Tiny or Immense 
We have come to the end of our exploration of the enchanting world of insects, 

spiders, and other small creatures. It is a world tiny in scale but brimming over with 
fantastic, "wonderfull" things to observe: How insects see with their curious compound 
eyes, how they walk upside-down, walk backward, swim on their back, whirl in circles, 
make music, and change into gorgeous creatures through the magic of metamorphosis; 
how they make paper, produce honey, and weave silk; how they kill by piercing, sucking, 
trapping, entangling, or injecting nerve-killing fluid; how they build nests, combs, webs-or 
house themselves by fashioning a case over their bodies; how they live in huge colonies 
and fight in vast armies commanded by queens and served by slaves. 



Once you turn from man-made structures of wood, concrete, and steel, and allow 
your eyes to dwell on nature and its creatures, you can never know a boring, empty 
moment. There is so much to see, so much to be inquired into and understood. 
Exploring nature, I have said earlier, is a natural and rewarding outlet for our children's 
energy and our own. It opens windows on the world, through which the tensions 
produced in all of us by modern living may escape. That is what George Orwell, the 
noted British novelist and critic, meant when he declared: "I think that by retaining one's 
childhood love of such things as trees, fishes, butterflies and ... toads, one makes a 
peaceful and decent future a little more probable." 

 

 

 


