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PREFACE 
IN preparing this book an attempt has been made, not so much to entertain readers, as 
to awaken an interest in insects. The material has been arranged in such a way as to 
enable readers to lay a scientific foundation for future study. The keys for classification 
are accurate and as simple as I know how to make them. The seventeen order 
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classification has been followed as it seems to me to be the most logical, and because, 
at present, it is the most generally taught in America. The orders have been presented 
out of their logical biological sequence in order to secure greater interest from the 
reader, those orders that are the most easily found and studied being presented first. 

In preparing the classification keys I have consulted and followed quite closely those 
given by Comstock and Kellogg, to whom acknowledgments are hereby made. The keys 
are not all complete; for instance, the one for the Lepidoptera is not complete, as to 
moths, all the smaller and less important families being omitted. 

Most nature books are either so ultra-scientific as to be dull to the ordinary reader, or 
they merely entertain him. They may be fascinating, and their material may be true, but 
one might read any number of them without making real progress in nature study. This 
book has been prepared with the hope that it may not only awaken interest, but may 
also guide the reader into systematic research. In selecting the material I have tried 
either to choose subjects that are highly economic, or that are widely distributed, or 
both. The needs of the rural teacher have been kept constantly in mind as well as those 
of the child. 

I hereby express indebtedness to Professor G. M. Bentley, of the University of 
Tennessee, for many helpful suggestions, and for carefully reading the manuscript. 

F. B. 

MADISON, TENN., 

March 16, 1918. 

INTRODUCTION 
WHEN I was a boy they used to tell me fairy stories, and some of them were very 
interesting. I used to think it would be fine to see a fairy, but in some way they always 
kept out of sight when I was around. Since then I have found out that there are 
hundreds of other boys who have had the same experience with fairies. 

But the idea of the world being everywhere peopled by little folk, whom we did not see, 
would stick to me. When, as a nine or ten-year-old boy I learned to turn under tall 
weeds and grass with a breaking plow, I used to lighten the work by imagining the field 
was a great forest, and that there were little people in it who could not run fast enough 
to escape the great earthquake caused by my plow, and so it destroyed them and buried 
their cities. Sometimes a mouse's nest would be turned out, and the frightened mouse 
would scamper away over the field, only to find her home gone when she mustered up 
enough courage to return. This was a real event, for here was an inhabitant of the field 
large enough to be seen. My imaginary people were so real, sometimes, that I felt very 
badly about their troubles. 
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One Sabbath morning about eight o'clock, I went out on the chip pile, that was behind 
our great heap of firewood, which had recently been cut for the next year's fuel, and sat 
down on a log to listen to the birds. Suddenly I became aware that I was in a great army 
of little people no more than half an inch long; and that they were having a battle with 
another larger army of still smaller people no more than a quarter of an inch long. There 
were thousands of them on chips, logs, and the ground between them, for a space of 
several square rods, rolling, tumbling, biting, tearing, and fighting as hard as they knew 
how. I called father and mother to see the wonderful sight, and we watched them from 
time to time all day long. When the darkness of night settled down, the battle was still 
raging. In the morning both armies were gone, but the ground was strewn with hun-
dreds of the dead of both sides. 

I never learned what they were fighting about, or which army was the victor, but from 
that time on I began to watch for the little folk that live in the great out-of-doors, for 
these armies were real and not imaginary. As I used my eyes I found there were plenty 
of the most interesting people living all around me. I learned that there are near a score 
of races of these little peoples, and that most of them are large races, with hundreds of 
tribes and families in them. In fact, there is scarcely a square mile, even in the most 
desolate country, that does not support a population of a quarter of a million. When 
God said, "Let the earth bring forth abundantly," He meant what He said, and it is 
teaming everywhere. Most of these inhabitants are not men, nor are they even the 
birds and animals we see every day. 

Some of these little people live in caves and holes in the earth, some in hollow trees, or 
among their branches and leaves, some under stones or logs, while others fly in the 
great free air and go where they please. Some whole races are our friends, and do for us 
more wonderful things than the fairies of the books; while others, tho small, are more 
to be dreaded than all the giants that Jack killed. 

As I became acquainted with these folk, my interest in fairies died; for here were people 
just as wise, who did fully as many wonderful things ; and the best of it was, that they 
would do them right before my very eyes if I would take the trouble to look. I am sure 
the reader can find these same people living all around him, and if he wants to see a real 
battle, or just a single combat between two knights, if he wants to see one object turn 
into another as completely as by a fairy's wand, or if he merely wants to see prettier 
acting than ever was done on a stage or in circus ring, if he wishes to see cities chiseled 
out of the hardest wood, or castles of rarest structure built in the most inaccessible 
places-farmers, hunters, carpenters, lovers, knights or ogres--all he need to do is to go 
out-of-doors and get acquainted with his nearest neighbors, if indeed he may not find 
some of them living in the house with him. 

I was not long in learning that my eyes were not good enough to see all that I desired to 
see, and so as soon as I could save enough pennies, I paid a dollar and a quarter for a 
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good magnifying glass that would help my eyes to see. It went with me many a merry 
mile through wood and field, down creek and over pond; and the things it showed me 
were so wonderful that I could not be contented till, years after, I bought a powerful 
microscope that would make things look hundreds of times larger than they were. You 
may not have the chance to get one of these powerful glasses, as they cost a good many 
dollars, and you could not use one very well if you had it, but nowadays you can often 
get a good magnifying glass f or less than a dollar, and I have even bought them for a 
dime each at a ten-cent store. 

This glass will help you greatly in getting acquainted with these small friends of mine 
about whom I shall write. I mean to tell you enough about some of them to make you 
interested in learning about others from the peoples themselves. I also want to tell you 
enough to make you able to recognize to what race any one of them belongs, as soon as 
you see it, and to know whether it is a friend or a foe. 

To be able to do this, you must read these stories carefully, and most of all you must 
keep your eyes open wherever you are, and compare the people you find with those 
you read about. You will find them everywhere, for some live on the land, some swim in 
the sea, others fly in the air, while some few do all three things. 

PART ONE 

BUTTERFLIES AND MOTHS 

I 
AN IDLE RACE 

There was one race of people in our neighborhood who drest in the gayest of clothes. 
They never seemed to work at all, but spent the livelong day playing among the flowers 
or racing over the fields. When not busy with other things, I used to race with them, but 
if they really tried to beat me, I could seldom catch them. They, however, were often so 
busy that they were easy to catch. You have doubtless seen many of this race, for it is a 
large one, and has settled all over this country. Some of its families are much larger of 
both body and wing than others, and they do not all look alike, but there are some 
families that are to be found in so many parts of the world that I can tell you about them 
and be pretty sure you will be able to find them. When you have learned their ways of 
living, you can easily get acquainted with others of the race. The name that we give to 
all of these people is a long one, but I hope you will not find it hard to remember. We 
call them Lepidoptera. See if you can learn to spell it, for then you will remember it 
more easily. 
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All Lepidoptera have four wings, and that is perhaps one reason why they have traveled 
so far and have settled all over the world. If you had four perfectly good wings, I think 
you would travel a great deal too. Lepidoptera are not the only little people of the great 
out-of-doors that have four wings, so I must tell you how you can always tell one of 
them from the others whom you may find living near them. 

All Lepidoptera have very broad wings, so broad in fact that the two on the same side of 
the body overlap each other. They never fold them as does a bird, but when tired they 
either close their wings over their backs, like the leaves of a book, or hold them straight 
out from their sides. Their wings are very thin, but are covered on both sides with little 
scales that fit closely like the scales of a fish, or the feathers of a bird. In some ways 
these scales are much like feathers, and they shed so easily that one can scarcely touch 
a wing without some of them sticking to his fingers. These scales are so small that they 
look like colored dust, but under a good magnifying glass they look like Fig. 1 on page 5. 
None of the little peoples of the great out-of-doors have scales on their wings except 
Lepidoptera. 

It is very interesting to see how these scales are arranged, so as to form the markings 
that are on the wings. You have seen a wall or a floor made of different colored stones 
laid in such a way that they make a pattern or even a picture. We sometimes see this in 
tile floors. We call this kind of work a mosaic. The scales on the wing of a butterfly or a 
moth (for Lepidoptera are either butterflies or moths) are arranged like a mosaic. There 
is only one color on a scale, and this is why the colors on the wings are often so sharply 
divided from each other. 

 
Lepidoptera have two eyes that appear to be quite large. In reality these eyes, like those 
of many other little peoples, are each made up of hundreds or sometimes thousands of 
eyes so small that it takes a good microscope to see them. These eyes are arranged in 
rows that run both ways, and so placed that every eye looks in just a little different 
direction from every other one. Some of these eyes magnify so much that their owners 
can see things that our eyes can not see at all. It is no wonder that it is so difficult to slip 
up and catch a butterfly. Lepidoptera have soft bodies that are not nearly so large as 
their wings. Their bodies are covered with soft downy scales. 
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There are two tribes of Lepidoptera--moths and butterflies. Tho they look very much 
alike--are cousins, so to speak--you can always tell the one from the other. You probably 
know most about the butterflies, for they fly about in the day and sleep at night. Moths 
wear two ornaments on their heads that look like little plumes. These we call antenna. 
They stick out just as they appear in Fig. 2. Look at them well so that you will always 
remember how they look. There are really four sorts of these antenna, and so we have 
shown all four in the illustration. When moths rest they never close their wings together 
over their backs like the leaves of a book, as do the butterflies, but let them lie out flat 
from their backs. Some few fold the hind wings together something like a fan, but the 
front pair stand out from their bodies, tho not so straight. You can tell a moth, as far as 
you can see it clearly, from the way it holds its wings. Then, if you examine a moth's 
wings closely, you will see that they have little hooks or spines, that hold the edge of the 
hind wing firmly to that of the front wing where the two overlap. This makes them move 
as one wing when the moth flies. No butterfly has these hooks on its wings. Butterflies 
also have two antennae on their heads, but these look more like horns with knobs on 
their ends. 

Both moths and butterflies vary in size from half as large as your little finger-nail to six 
or seven inches across their outspread wings, and both are of all colors. Butterflies are 
apt to be the brighter, however, and then too, their babies usually sleep in brighter 
colored cradles than those of moths. We call either a butterfly cradle or a moth cradle 
with a baby in it, a chrysalis. 

 
Butterflies flit over the fields and meadows all day in the sunshine, and in the evening 
they usually gather into groups to sleep. You have often seen large droves of white and 
yellow cabbage butterflies flitting over cabbage patches or sucking water from muddy 
places. When evening comes they gather into a bunch of weeds or bushes, usually near 
a cabbage patch, and hang almost as thickly as the leaves on a tree. They seem to want 
to sleep as near each other as possible.  

One can usually find this roosting-place if he goes around the edge of a cabbage patch 
just at dusk. I have never seen them roost on the cabbage itself. If the night be cool, 
they will be so stiff with cold that it is easy to find and to kill them. Since they lay eggs 
that hatch into the "green worms" that destroy so much cabbage, we wish to get rid of 
them. These "cabbage worms" or caterpillars, for that is what they really are, eat 
lettuce, mustard, spinach, and several other vegetables if cabbage is not plentiful. 
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There are two kinds of "cabbage butterflies," one yellowish white, and the other one 
smaller and of a deeper yellow. The one is a native of America, and of course never 
tasted cabbage until after white men settled here and planted it in their gardens. I think 
I can see the butterflies of early times coming around new homes to see what strange 
thing was going on in their native woods. At last one spied some cabbage, and after 
looking it over carefully, decided that it would be good food for her children, and so laid 
some eggs on it to give it a trial. They liked it so well that their descendants have almost 
altogether left off eating the food of their ancestors, and live on cabbage almost 
entirely. Where there were only a few of them while they lived on the wild plants of the 
woods, there are millions of them now, and we can see these butterflies in swarms over 
any cabbage field. 

The other cabbage butterfly came from Europe, probably having been brought quite by 
accident in the pupa state (that means while a chrysalis), fastened to the leaves of a 
cabbage some sailor had brought in his ship to keep off scurvy. It seems to like the new 
home as well as the old, and is now more numerous than the native variety, and there is 
no part of the country where it can not be found plentifully. On the color plate in this 
chapter you will find an illustration of both kinds. 

Moths are shy little bodies that hide in the grass and weeds all day long, and only come 
out into the great world after the sun has sunk low in the west. Of course there are a 
few exceptions, just as there are a few butterflies that fly at night, but most of the 
moths fly at night. This may be one reason that they are not usually so bright colored as 
the butterflies. They are hardy little people, and can fly even tho the night be quite cold. 
With all their shyness they are often attracted by a bright light. This is the reason why 
they always collect in great numbers around an electric light on a warm summer's night. 
We are told that it is not good for our health to stay up late at night. This may be true of 
moths as well. At any rate they are a short-lived race, usually living only a few days. In 
these few days, however, they manage to lay thousands of eggs, so there is sure to be 
plenty of the same kinds the next year. 

In some countries there are Lepidoptera that are half-way between butterflies and 
moths in appearance. In America we have two families of skippers, so called because 
they skip in short, jerky dashes when they fly. They have large, stubby bodies like moths, 
but their antenna are knobbed like those of the butterflies. When at rest some of them 
hold their wings over their backs like butterflies, some hold them out like moths, while 
others hold the front pair erect like the butterflies and the hind pair out from their 
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bodies as the moths hold their wings. The skipper caterpillar can be easily told from all 
others by the fact that the head is separated from the body by a distinct neck. 

Some Lepidoptera live only a few hours, while others live for years, and fly north and 
south as do the migratory birds. In India and some other tropical countries, one may 
often see butterflies flying in such immense droves that it takes hours for them to pass 
and they may even darken the sun. They sometimes fly hundreds of miles before 
alighting. Both butterflies and moths are so common that you should become well 
acquainted with them, and many of them are of so much importance to man that it is 
almost necessary we should learn all we can about them. 

II 
A GREAT TRAVELER 

ONE day when I was about nine years old, a number of us boys decided that we would 
take a run during the noon hour at school. So, as soon as we had eaten our luncheon, 
we all rushed out of the schoolhouse and ran down to Richland creek, some two miles 
away. It was in the first part of May, and the day was fine. In fact, the flowers had been 
blooming for several days, plenty of them. But the thing that I best remember about 
that day was not the flowers, nor the fact that we were late and all had to "stay in after 
school" as a punishment, but the thing that made us late. 

About the time we should have started back to the schoolhouse, some one shouted, 
"What is that flying so high up, between us and the sun?" We all looked, and sure 
enough there was something passing over us by the thousands. As far as they could be 
seen, the air was full of them, thousands and thousands everywhere. They were too 
high for us to make sure what they were, but what boy could go into a schoolroom and 
study a dry book as long as something was going on so unusual and really worth 
knowing, outside? We did not mean to be late to school, but we did wish to find out 
what those things were that were flying over, if we could do so. I do not know how long 
they had been flying, nor how long it was before they all got past us, for we left as soon 
as we had found out what they were. There must have been thousands if not millions of 
them and they proved to be butterflies. A few of them flew so low that we could see not 
only what they were, but the variety. They were of the variety shown on the 
frontispiece and were all flying north. They are called "Monarch" butterflies. 

Now I do not know whether this sort of butterfly usually travels northward in so great 
numbers or not. The books say they do not. I have never seen such an occurrence since, 
and I know no one else who has. But I do know that in the fall of that year I went to visit 
my sister, Mrs. Tanner, who was living about six miles north of Sigourney, Iowa, our 
county seat. Their nearest neighbor, a Mr. Dorman, had his buildings protected by a few 
rows of red maples that had been planted on the north and west as a windbreak. I know 
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it was in the autumn, for every day I would wander down the road and gather goldenrod 
and wild asters. I do not remember just the date, but there had been several hard frosts 
and the watermelon vines had been killed before I came, a matter of great 
disappointment to me. 

One day while picking flowers, I went around to Mr. Dorman's grove, and what do you 
suppose I found? On the grass, on the flowers, on the mud near the well, and especially 
on the leaves of the maple trees, were butterflies by the dozens, all of the same kind 
that I had seen coming north in the spring, the day we boys were late to school. As 
evening came on, they gathered on the maple trees by the hundreds. On some branches 
they were as thick as the leaves. There they clung at night, but the next day, as soon as 
the sun warmed them up, they were as gay as ever.  

The aphids had deposited a great deal of "honey dew" on the maple leaves that fall, and 
that may have been what attracted them to these particular trees. At any rate, they 
remained for two or three weeks, growing more and more numerous every day. At last, 
one afternoon when I went to make my usual call, they were gone. Not one was to be 
found anywhere. They had been there that morning when I passed on an errand, but I 
never saw them again. They had flown away to the Southland for the long, cold winter. 

Several times since then I have seen flocks of these same butterflies in the fall; and, 
except once, they were always about red maple trees. This one time they were roosting 
on prickly-ash bushes. But I have never since seen them in such large numbers as at the 
Dorman place. 

I have learned more about this butterfly, tho, and I will tell you about him, for he is very 
common everywhere that I have been in our country, and I am sure that you can easily 
find him. He is the hardiest and lives the longest of all the Lepidoptera with which I am 
acquainted. He generally lives three years, if something does not kill him sooner, and he 
may live as long as five years—at least this is what I am told by those who have taken 
the trouble to find out. He flies back and forth, north and south, every spring and fall, 
just as do the migratory birds, often flying a thousand miles twice a year. But if he fails 
to go south at the proper time, he does not give up, discouraged, but finds some dry 
place where he can creep into the grass or leaves, away from the rain and snow, and 
goes to sleep. He may freeze up hard; but if all goes well, when things warm up in the 
spring, he will awaken and creep out into the sunshine, and we may sometimes see him 
flitting about weeks before any of his brothers have come back from the south. We are 
told that he is the only Lepidoptera that flies to the south to spend the winter. 

This butterfly lays its eggs on the leaves of the milkweed, seeming to prefer the variety 
shown on the frontispiece, printed in colors, tho it will choose other varieties if this one 
is not at hand. Its larva, or caterpillar, is one of the brightest that we see, being striped 
with green and gold, yellow and white. Bright as it is, and easily to be seen, there is 
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nothing that seems to harm it, even the birds that live entirely on caterpillars passing it 
by without giving an interested look. This is likely because it has an unpleasant taste, as 
it certainly is not poisonous. In the picture you will see that the caterpillar has two 
"horns" on each end. We are told that these are glands that secrete a fluid that tastes 
very badly to the birds. This is the reason they do not bother them. In fact the grown-up 
Monarch has glands on its body that serve the same purpose. 

Being safe from harm, it eats and grows rather more slowly than some caterpillars, and 
so may take four or five weeks in reaching full growth after it is hatched from the egg. It 
has sixteen feet, so-called, as in fact have all caterpillars whose mamas were butterflies. 
You can tell if a caterpillar is to make a butterfly some time, if you will count its feet. If a 
caterpillar does not have sixteen feet it will never make a butterfly. 

When full grown it turns into a chrysalis, as all butterfly caterpillars do, and fastens itself 
to a twig somewhere so that it hangs with its head downward. The chrysalis is not round 
or cylindrical, but is somewhat angular except at the end. The chrysalides of all 
butterflies are angular, and this is the way we can tell them from the pupas of the moth. 
The pupa of a moth is never angular, but is always round. Another thing you should 
know is that butterfly caterpillars never spin cocoons. Many of the moths spin cocoons 
in which to sleep before becoming truly moths. We get our silk from the cocoons of the 
silkworm moth. Most of the moth caterpillars that do not spin cocoons crawl into the 
ground to become pupas. 

The baby Monarch only remains a chrysalis for a short time before it emerges a full-
grown butterfly. A butterfly of this variety may become a grandmother in one summer, 
having children and grandchildren by the hundreds. 

III 

THE WORM WITH A HANDLE 
IN the spring when we plowed the garden--father really did the plowing, of course--I 
followed to see what I could find, and to feel the soft, moist earth on my bare feet, that 
had almost forgotten in the long, cold winter how good it felt to go barefoot. You know 
how it is, I am sure, for does it not seem, in the impatient waiting time, as tho the 
gooseberry bushes just never will come into leaf, or the warted toads "sing" in the 
ponds, so that we may take off our shoes? 

Well, as I started to say, when we used to plow the gardens we turned up all sorts of 
interesting things. But we sometimes found one thing that was so very interesting that it 
was a real prize. Even now I never see one that I do not want to put it in a can of earth 
and keep it till it hatches. To do this, one must be careful to leave the soil loose, or 
better still, one should make a little "room" for it so it will not smother. 
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The prize I refer to is the "worm with a handle." Did you ever see one? It looks like the 
illustration No. 4-opposite page 24--size and all. There are two colors-dark mahogany 
red, and black or almost black. Both kinds are slick and shiny, but the black one is 
smaller than the red one. Tho they look so much alike, they are really two different 
varieties. To be exact, there are several varieties, but they are so similar that we 
mention only the two classes, red and black. 

They are not really worms at all, but I did not know that when I was a boy. I want you to 
know the difference so that you can always tell what is a worm and what is not a worm. 
If you read these stories carefully, when you have finished you will be able to tell the 
difference. We shall also learn that we can not always tell what things are from 
appearances. For instance, a hen lays an egg that does not look at all like a little hen, but 
it may contain a little hen just the same; and if it is placed for three weeks in a warm 
place, as under a hen, it will come out a little chick.  

Care for it well and it will grow to be a hen. You have often seen a chick peck a hole 
through the egg, then keep pecking away and turning slowly as it pecks, till there is a 
ring broken all around the egg and one end of the shell falls off. Then baby chick 
wriggles a little and comes right out of that egg shell. Well, this "worm with a handle" is 
much like an egg, for it contains something that is just as different from itself as a 
chicken is different from an egg. I am going to tell you just how that queer, worm-like 
creature got into the ground in the garden, and what it is doing there. It is really a 
wonderful story. 

First, an egg is laid on a tomato plant. It is a very tiny egg, no larger than the head of a 
pin. Its mama does not sit on it at all, yet in a few days (I can not tell you how many, for 
it will hatch sooner in warm weather than in cold), if you are there, you will see a little 
caterpillar hatch out of that egg. It does not stop to look for its mother, or even to see 
where it has been born, but goes to eating the tomato leaves as fast as it can. My, how 
fast it grows! In fact it grows so fast that in a few days its skin is too small and it bursts. 
Out crawls the caterpillar, clad in a brand new skin large enough to hold it for a few 
more days at least. In three or four weeks' time it will be as thick as a man's finger, and 
three or four inches long, and will have changed its skin at least a half dozen times. It is 
just as hungry as ever, and now it can eat a large tomato leaf in a single night. It has a 
horn at one end of its body that is almost an inch long, and if one bothers it, it acts as 
tho it would hook with this horn. In color it is a light green, with rings around its body 
that are almost white. It is really a beautiful object. See No. 3 on the illustration. 

If you look carefully enough at its sides, you can see a row of little holes that look like 
dots. These holes are of the same use to it that your nose is to you. Isn't that a queer 
place to have a nose? It is because caterpillars and other little peoples of the great out-
of-doors breathe through these little holes on their sides that we can often destroy 
them when they get on our vegetables by dusting them with fine dust. This dust gets 
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into these holes, and as the little peoples have no way of getting it out again, it chokes 
them. 

When fully grown our caterpillar loses its appetite, and becomes restless, just as you do 
when you are sleepy and do not know who is to put you to bed. It is getting sleepy too, 
and no wonder, for all through its life it has been so hungry that it has never once stopt 
eating long enough to sleep, not even in the darkest night. So now it leaves the tomato 
plant and crawls over the ground hunting a soft, warm bed. Where do you suppose it 
finds one? And when does it find it, and how do you suppose it undresses and gets into 
it? Yes, and what sort of nightie do you suppose that it puts on? It is really worth a great 
deal of effort to watch it and see. 

When it finds a place that suits it, it digs its way into the soft soil five or six inches, and 
hollows out a little bedroom. This bedroom is as large as a hen's egg, and is so well 
plastered with mortar made by mixing soil with a fluid the caterpillar gets from its own 
body that it resists water all winter long. In this room it takes off its clothes by splitting 
itself down the back and coming right out of the old skin, leaving horn and all. It takes 
several minutes to do this, for now it is not only leaving the old skin, but it is changing its 
shape and size. It is modest about its undressing, however, and never makes this change 
where it can be seen. But if you open the soil very carefully just at the right time you will 
see it, for when it has once begun making the change it can not stop till it is through. 
You must just peep into its room to watch it, however, for if you let too much light strike 
it at this time you may kill it. When it is finally out of its skin and all ready for bed, you 
would never believe it could be the same thing that yon called a "worm" a few moments 
before. It is not the same size that it was, being shortened by half; it is not so soft; and it 
is not even the same shape. It has a horny coat and, in fact, is the treasure that we 
plowed out of our garden, handle and all. 

Now that it is well down in the ground where it will not freeze to death in the winter, 
and has put on its nightie, it goes to sleep. Such a good long nap it takes! The earth 
keeps it just as warm as it likes, and it sleeps all winter. When the warm days come 
some time in June or July, and the tomato plants are large enough for its caterpillar 
babies to be sure of having enough food, some day, or most likely some night, it wakes 
up, wriggles about, and manages in some way to get to the top of the ground. And now 
if you were there listening, and if your ears were good enough, you might hear, oh, such 
a faint, cracking noise. Soon you would see that the shell was cracking at the handle 
end. Look closely now, for very soon something is coming out. Yes, the crack is large 
enough, for something is sticking its head out. Slowly it creeps out; and there, at last, is 
a moth as large as a hummingbird.  

At first it has little color, is almost white in fact, and its legs wobble a good bit as it tries 
to crawl upon a weed or stick to shake out its wings. These look like stumps at first, but 
even as you watch they grow into full-sized wings and begin to take on color. In an hour 



Knowing Insects Through Stories 

www.temkit.com    14 

we see a beautiful hawk moth, or, as it is sometimes called, a sphynx moth. Its wings are 
so strong that it can fly almost as rapidly as a bird, and where the handle was we now 
see a long, sucking bill that reminds one of an elephant's trunk. This it carries rolled up 
except when it uses it to suck up sweets from flowers. On the colored plate is a picture 
of it, life size (No. 2). It has a cousin with a bill six inches long, which looks like a garden 
hose when rolled up. I think I shall tell you about one of these that I had some of my 
students watch in the hatching not long ago. 

As they were coming to the chapel for a singing class, Mrs. Bralliar and the children 
chanced to notice a strange-looking, soft creature, perhaps an inch and a half long, 
trying to clamber to the top of some grass and weeds. It was half as broad as it was long, 
and had such large shiny eyes and such queer bunches on its back, and was so pale and 
sickly looking, that none of them knew what it was, and all were afraid to touch it. 

Presently there was a scamper of children's feet and a babble of excited, childish voices 
at my door, and in trooped the children of the school neighborhood; and my own eight-
year-old John, who himself knows a bit about the things of the outdoors, piped out, "Oh, 
papa! We have something out here, and we don't know what it is." 

I went with them and lo! on the grass where some had stayed to guard the treasure, 
was a hawk moth, a grown-up "worm with a handle," that had just dug itself out of the 
earth and cast off its winter nightie, handle and all. The poor fellow had come out too 
early in the afternoon (about half-past three) and the bright light seemed to pain him. I 
allowed him to crawl up on my finger and carried him into the laboratory and allowed 
him to cling to a screen wire case. 

By this time the bunches on his back had become poor, crumpled stumps of wings. 
Many butterflies and moths have I seen pass through this wonderful change. I feared he 
was deformed, and that these stumps would never grow into real wings. Tremors would 
go through his body, and he seemed either to be suffering intensely or exerting every 
energy of his body to do something he was unable to do. 

I took the children into the classroom, and, telling them I would call them when 
anything happened, stept out, remaining for possibly ten minutes, and then returned 
just in time to see a great tremor pass over his body and the stumps of the wings were 
shaken loose from it. They were now possibly three-quarters of an inch long. I went to 
call the children and, tho it only took one or two minutes, when we got back these 
wings were a beautiful gray and the entire body was rapidly darkening. 

We watched for a few moments and every minute or two he would make an effort of 
some sort and the wings would tremble and seem to be longer. Soon the body began to 
lengthen, became tapered behind, and the whole turned a beautiful gray in just a few 
moments. We all left the room a second time for about ten minutes, and when we 
returned the body had grown until it was over two inches long, its full size, and the 
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wings were shaken out to their full dimensions and had lost all their crinkles. Now it 
began to wriggle and try to lift its head. Again and again it tried, and within a minute or 
two it had worked its long, curled proboscis free from its breast. Before this we could 
not see that it had any proboscis. 

Just an hour had passed since it was found in the grass. It was now a full-grown hawk 
moth. But it was oh, so tired! It merely crawled an inch or so higher on the screen and 
then it sat perfectly quiet, resting, for two hours or more. An hour or so after sunset, it 
felt rested and hungry and flew to the open window as the shortest way to the flowers 
where something told it that food could be found. Just as soon as our moth was strong 
enough to fly, off it went in search of a petunia, a jimpson weed, or some other flower 
that had honey in it, for it was hungry after its long sleep. If you slept five or six months 
you would want breakfast too. 

If you are on the watch about dark on any warm summer's evening, you may see this 
moth darting about your mother's flower beds getting its supper. The hawk moth lives 
several weeks, and the female lays many eggs, some of which are almost sure to escape 
being destroyed, and will be in the earth when the garden is plowed in the spring. Hawk 
moths hide in leaves in the daytime, and are seldom seen till the sun is low in the West. 

There are several varieties of hawk moths, and they eat the leaves of any kinds of plants 
when in the caterpillar stage, but the most common kinds are the one that I have told 
about, and the one that eats tobacco. The tomato variety eats potatoes as well, and 
may eat tobacco leaves. There is another common variety that lives on the "pursley" 
weed that grows in our gardens. 

IV 

AN APPLE THIEF 
IN our home we used candles for our most common lights, candles that mother molded 
in those wonderful old pewter molds that her mother before her had used on the old 
plantation before the war. These candles were made of tallow and beeswax. It was real 
fun for me when she and I used to put wicks on the sticks and hang them in the center 
of each hollow form (there were a dozen forms in the mold) and then melt the tallow 
mixture over the fire and pour every form full. In an hour or two mother would take 
them out, when I would cut the wicks that held them together, and we would have a 
whole dozen candles that were better than any you could buy at stores nowadays. 

There were not many door- and window-screens in those days, at any rate we did not 
have any in our neighborhood. Sometimes of a summer's evening a whole swarm of 
little Lepidoptera would come into the house and play around the candle, darting back 
and forth, up and down, here and there, till one after another would get too close, and 
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down he would fall with his fragile wings so burned and spoiled that he could only suffer 
a while and then die. None of them was very large; but most were about the size of my 
thumb-nail.  

I used to look them over, and see how many different kinds of them there were, wonder 
where they all came from, and why they could not be content outside with the pretty 
moon, instead of coming into the candlelight to play where they were sure to give their 
life for one short period of pleasure. Mother used to sit and watch them and would 
quietly say, "How like some people they are; I hope my children will not be like moths." 
Sometimes mother would look at the poor, charred creatures, and among the sufferers 
was almost sure to pick out one or two and say: "Here is a moth miller; I must take a 
good look to see that none of these get into the other rooms." 

We always sat in the kitchen on warm evenings in those days. Next day she would look 
the house over well, shaking out clothes that were in closets, and carefully examine 
carpets. When she found a Lepidoptera of this sort she made sure to kill it. "They make 
moths," she would say, and when I asked her why she was so hard on the little gray 
creature, she would add, ``Moths eat up carpets and woolen clothes." In May she would 
put all the best clothes into "Granny's old chest," a great, massive affair which 
grandfather had made out of solid walnut a hundred years before. She sprinkled in 
some tobacco every little while, knowing that the smell of tobacco keeps away moths. 
Here the clothes remained until needed again in the fall. 

Some night about the same time of year, father would take a candle and go out among 
the bees to watch for "millers that make moths in beehives." He would sometimes look 
for codling moths, and other sorts of destructive moths; so I early came to look with 
suspicion on every moth that was less than an inch and a half across its wings. Now that 
I have grown older, and know more about these little folk, I am more suspicious of them 
than before. Truly they are all little people, but they sometimes do great things. 

On the colored plate in this chapter are several of the most common of the injurious 
moths; so you may learn to know them and help to make war on them wherever they 
are. Wouldn't it be fun to have a real war all of your own where you could fight the 
enemy whenever you could spare the time, and know that in doing so you were helping 
the country and being a real patriot? You could lay traps for him, and fix all kinds of 
weapons against him. Little as this enemy is, I can assure you that you will have a hard-
fought battle before you conquer him. I do not believe in most kinds of war, and I like to 
be kind to as many of the little wild folk of the great out-of-doors as I can, but these 
little Lepidoptera are so numerous, and are fighting us so hard all the time, that I am 
glad to help my country by fighting back. Let me tell you how some of them attack us. 

Did you ever go out under an apple tree and find on the ground hundreds of little apples 
no larger than a marble? And besides these that get no larger than marbles, if you have 
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ever lived near an orchard, you know how apples keep falling every few days all summer 
long. None are ripe, and most of them have not even started to ripen. Do you know 
what makes them fall? It is the work of armies of codling moths that live in our orchards. 
Men who like to figure out such things tell us that there are from ten to fifteen millions 
of dollars' worth of apples lost in this way in the United States every year. That is a great 
deal of money. If we could learn what causes the trouble and how to prevent even a 
part of it, it would pay us to do so. 

If you will examine one of these apples that has fallen to the ground, you will find that it 
either has, or has had, a worm in it. That is the reason why it fell. When a worm has 
eaten into the core and injured the seeds so that they can not ripen, the tree knows 
there is no use in feeding that apple any longer, for it can never be of use in growing a 
new tree, and so it lets it fall and spends its energy in some other way. If the worm does 
not get into the core, the apple will often remain on the tree until it has grown and 
ripened, and then we find the worm when we eat the apple. I know that you have found 
dozens of apples with worms in them. 

If you will gather up a dozen or two of apples that have fallen to the ground in the 
summer and place them in a basket, and watch them every little while, you may see a 
hole appear in the side of some apple and a "worm" crawl out. He is a pink fellow about 
an inch long. He travels much like the measuring worm, straightening out full length, 
taking hold of the ground with his front feet, and then letting go with his hind ones. He 
doubles up until the hind feet can take hold again just behind the front ones. He now 
lets go with the front feet and straightens out, and lo, has traveled his own length. 

The worm no sooner gets out of the apple than he begins crawling about looking for 
some place in which to hide while he takes a nap. Being a little fellow, he has no trouble 
in most cases in finding loose bark on the apple tree that he can crawl under, or weeds 
and grass under the tree that serve as a protection. When once he finds a place that 
suits him, he weaves a silken cradle around himself and sleeps for five or six weeks, if it 
be in the spring, or if he has left the apple in the fall, he sleeps all winter and awakens 
just as the tree is blooming in the spring. When he wakens he is ready to gnaw a hole in 
his silken cradle and come forth a moth.  

The codling moth passes through two generations in one year in much of our country. 
By this I mean that those which hatch into moths early in the spring lay their eggs in the 
baby apple, just after the blossom falls, laying them inside the ring where the flower 
leaves or petals were. This egg hatches into a worm, the worm gets its growth, leaves 
the apple, spins a cocoon, sleeps a few weeks, and hatches into a codling moth. This 
moth lays its eggs on a half-grown apple, and the eggs finally make moths in time to lay 
eggs for the last crop of worms that make cocoons just before winter comes. 
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Now if you are going to make war on these moths, I will tell you how my father did it 
years ago. He would go out into the orchard of a night, just as the blossoms were falling, 
and build a fire that would blaze brightly for several hours. Many of the moths, attracted 
by the light, would fly into the fire and be burned. Then a little later he would tie a rope 
of hay or something of the sort, around the trunks of the apple trees, and when the 
worms were hunting for a place in which to hide from the birds, while taking their nap in 
the cocoons, they were most sure to get into the hay and fasten their cocoons to it. 
When all were there that were likely to come, and before any had hatched out, he 
would remove and burn the hay, and so kill them all. 

Then we used to like to have the Golden Oriole (or hanging-bird, as we called it) nest in 
the orchard. This bird likes nothing so much as the codling moth, or its cocoon, not only 
to eat, but to feed its young. We knew that the oriole had to have strings, or horsehairs, 
or something similar, of which to build her nest, so we would put these into the orchard. 
Several orioles were then sure to nest there, and would catch thousands of moths every 
summer. 

Another way to make war on these moths is to keep the rough bark removed from the 
trees; and the grass and weeds cut from under them. Grown folks make war on them 
with machines called sprayers, but they are too large for many of us children to use, so 
we will not talk about them. 

I will not tell you so much about the moths that lay eggs in the beehives and their worm-
like larva that eat so much honey that they soon destroy the swarm of bees, but if you 
look at the picture in the colored plate closely and then keep your eyes open, you will 
soon find some of them; and also some of the moths that lay the eggs which hatch into 
worms that eat clothes. By watching them closely you will learn about them yourselves, 
and that will be ever so much better than for me to tell you about them.  

See if you can not find those that make the army worms, which often march in countless 
millions, eating crops over miles of country, or those that make the cut worms that do 
so much damage in our gardens. It is usually pretty safe to be suspicious of a moth that 
is less than two inches across his outspread wings. 

PART TWO 

BEETLES AND WEEVILS 

I 
THE FAIRY DANCE 

WHEN father built the new house-it was not much of a house as houses go nowadays, 
.but fifty years ago on the Iowa frontier it passed as quite a mansion-and moved out of 
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the old log cabin, mother stuck a yellow willow switch in the ground about twenty feet 
from the kitchen door -for shade, she said. That was ten years before I was born, and by 
the time I can remember it seemed to me to be one of the largest trees in the world, 
and one of the prettiest. I remember how proud I was when first I could climb to the 
very tip top, and what a big world there was to be seen when my head first peered over 
the topmost branch. 

We children had our swing on one of the lower branches, and played in its shade all day 
long. There was only one thing that kept it from being the very most wonderful tree in 
all the world--it had long slim switches on the end of every limb, and they hung so low, 
that all mother had to do was to step to the door and reach up to get one and say, those 
were the keenest, toughest switches you ever saw. They would wrap right around one's 
bare legs and never break at all. The last time I saw that dear old tree it was the largest 
willow I had ever seen, over four feet in diameter three feet above the ground. But it 
still carried a scar that dated from a day when I tried to cut it down with my hatchet. 
That scar finally proved its death, for decay entered and went to the very heart of the 
tree, until a heavy wind blew it down. 

How often in life a thoughtless act may so influence our life or that of another, that in 
after years decay will come and disease follow--just because at one time we did not 
pause and think. But I was not starting to write about the old willow tree, and this is not 
a book of morals. 

When the ice began to melt and the sap began to flow in the sugar trees, and the 
bluebird and the robin to chirp in the orchard, when the wild goose went honking 
northward and all the world seemed alive with the resurrection after the death-like 
winter's sleep, then all of a sudden the old willow tree would turn green and hang out 
thousands and thousands of long plume-like catkins, light yellow and so fragrant! It was 
then, when the twilight began to gather, that the whole tree seemed alive with flying, 
humming June beetles. It seemed to me as tho all the June beetles in the whole country 
were there, buzzing, flying in and out among the branches, a veritable camp-meeting 
and love-feast combined. 

My idea that all the beetles in the country must be in that tree was not so far wrong 
either, for since I have come to know them better, I have learned that all the June 
beetles there were for at least a mile or two were most likely gathered there. I have 
wondered if these are the fairies the books tell about as dancing on the leaves. 

My bed was by the upstairs window, so near the tree that I could reach out and touch 
its branches; and I used to lie there and look out in the silvery moonlight and watch 
them (they seemed to prefer to come during the full moon when nights were lightest, 
and on rainy nights often did not come at all) and listen to their droning till I finally fell 
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asleep. The cool spring breeze, the fragrance of the blossoms, and the sound of life 
everywhere always seemed to make me feel that it was good to be alive. 

They were there every night for nearly a fortnight, but by morning they would always be 
gone, no one knew where; and save for a few that had wandered in at the open window 
and had been unable to get out, we never saw them again till twilight began to gather. 
Why were they there? For exactly the same reason that hundreds of young men and 
women at the same time were on the streets of the nearby village every evening 
courting, every one of them. Every gallant among them was probably doing his best to 
win a maiden fair, and she was just as bent on finding a partner for the home she hoped 
to have in the fields near by. The only difference was that the beetles knew why they 
were there and many of the young men and women did not. 

I have never known just why this old willow tree should have been the trysting-place for 
all the beetle neighborhood, for tho they undoubtedly liked to eat the leaves of this 
variety of willow, there were plenty more of them not a quarter of a mile away, and I 
never knew the beetles to gather in any of the others. As the years went by and I 
learned to look with keener eyes, I watched these June bug friends more carefully. 

This beetle is a favorite food of almost every bird that hunts in the field, and he seemed 
to know this as well as anyone. He spent his days in the meadows and fields buried 
under the grass or burrowed in soft earth; but when the sun dropped below the western 
horizon, and the last bird called good night to his sleepy mate, one might see them 
crawl to the surface, spread their wings, and flock from every direction to the old tree. 
Fifteen or twenty minutes from the time the first one arrived, the last straggler had 
come in, tho some of them doubtless had come from a distance of a mile or more. All 
night long they buzzed about in happy safety; for tho Mother Screech Owl and her 
family all liked to dine on June bugs, they seldom ventured into the willow tree by the 
kitchen door. 

If one were so fortunate as to awaken with the first flush of light in the east, he might 
see an interesting sight. The beetles would be as busy as ever, paying no attention to 
anything but themselves, when suddenly a bird would awaken and call to his mate that 
it was time to get up and find her breakfast. Like magic there would be a lull in the 
beetles' droning. Another bird would call nearer, and without further ceremony the 
meeting would break up, and in ten minutes not a June bug would be seen. All had gone 
to fields and meadows as fast as they could fly and were scrambling to hide themselves 
for the day. 

Opposite page 60 is a colored plate of beetles on which you will find a picture of Mr. 
June Bug. Look at him well and then go out and find one and examine him closely. There 
will be little trouble in finding one, for they are among the most plentiful of little 
peoples in most parts of America. True, there are many varieties, but they are as nearly 
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alike as the different breeds of horses you see on the roads, and for our use they can all 
be called just "June Beetles." 

Beetles have a truly family name that applies to all of them--Coleoptera. They are all 
alike in several things, so that it is easy to know one when seen. Let us learn these 
things, so that whenever we see one we may take our hat off to him, just the same as to 
any of our other neighbors, and say, "Good morning, Mr. Coleoptera, how is your family 
this morning?” 

Just what are Coleoptera like? First, all Coleoptera have two horn-like wings (not horn-
shaped, but made of horn-like material), which are usually so stiff that they can not be 
bent without breaking, and so are not used in flying. They fit down tightly over the back 
and serve as a shield to protect them from getting hurt. They fit so tightly that we are 
apt to think that they are not wings at all, but a part of the body. But when one desires 
to fly, he lifts them readily enough, and holds them straight above his back. He then 
unfolds another pair of wings that are as thin as gauze, and uses these in flying. This 
second pair of wings are much larger than the horny ones, but they are so neatly folded 
away under them that they can not be seen except when they are raised to fly. A few 
kinds have their cover wings solidly grown together so they can not be raised at all. But 
many of these have a slit or hole beneath them, through which they push the under 
wings, and then spread them and fly. None of the little out-of-door peoples have these 
horny wings except beetles. 

There are tens of thousands of kinds of Coleoptera in the world, and they vary in size 
from that of a pin-head to that of a hen's egg. Their shapes are as varied as those of the 
clouds that float in the summer's sky. But in spite of these differences you can always 
know them by their wings. 

I will tell you something of Mrs. June Bug's family and that will give you an idea of other 
Coleoptera as well. A few days after the nightly meetings in the old willow broke up, 
sometime along in the latter part of May or the first half of June, she would select some 
spot in the earth, preferably in an old meadow, tho it might be in a plowed field or an 
old decayed straw stack, and then dig her way into the ground from one to five or six 
inches. Here she will lay the prettiest pearly egg, about the shape of a duck's egg, and as 
large as a half grain of rye. Next, she deposits a sticky fluid and mixes it with the 
surrounding soil that fastens it together and then she molds it into a ball about an inch 
in diameter, with the egg in the middle. You will often find these balls in the soil of your 
garden when you are working it, if you will keep your eyes open. I find them frequently 
in mine. If you will carefully break the ball of earth, you will find the egg. 

This egg hatches in nine or ten days, and the young grub worm, for that is what it is, 
lives for a few days on the fluid that stuck the ball together. By this time it is strong 
enough to dig its way out and shift for itself. Now it either lives on the decayed straw or 
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on the roots of plants. It is especially fond of strawberry plants. I have seen whole 
patches entirely killed off in a few weeks by these grubs, and I have heard of large 
cornfields that suffered almost as badly from them. Hogs like these grubs very much. It 
is to secure them that they root in old pastures and meadows so greedily. The June bug 
lives two or three years as a grub, and so has time to do a great deal of damage. 

In digging in my garden in the latter part of July and the first part of August, I often find 
grubs that have a dead, chalky-white appearance. For a time I supposed they were 
diseased and about to die. Their movements were slow and they made no resistance 
when I picked them up. I noticed too that there had settled into the lower end of their 
body a black fluid. One day I found them more plentiful than ever before. It occurred to 
me that they were always in cell-like rooms that had no opening, and that were 
plastered with a shiny black substance. I watched more closely and soon my hoe broke 
into the edge of a cell and I saw one at work, slowly plastering the wall with the black 
fluid that had settled in the end of its body. The secret was out. He had about lived his 
life as a grub and was preparing a water-tight home where he could take a good long 
sleep and rest. 

A few days later I found several grubs that had split themselves down the side, the split 
beginning just back of the legs and running the entire length of the body, and in each a 
pupa was struggling to get out. I now found one of those sick-looking grubs and held it 
up to the light, and lo, about half the body was entirely empty! Nothing there but skin! 
The lower end still had some black fluid in it, while the upper end contained a pupa, 
almost perfectly formed and ready to hatch. 

Now, if the grub turns to a pupa before the middle of August it will turn into a full-grown 
beetle in a few days, tho it usually remains in the ground until the following spring. 
Should it turn into a pupa later than this, it will likely lie in the room it has prepared for 
itself until spring before becoming a beetle. When it does hatch it at once comes out of 
the earth for its life in the air. It is a very wise fellow, and always manages to find a good 
snug place to spend the winter before cold weather comes. 

I was interested in an experience my sister once had with two June bugs, which 
illustrates the great truth to which we are more and more awakening, that God has 
given a measure of intelligence and reasoning to every object commensurate with its 
needs. She says, "I was reading in my room with the lighted lamp on a table near me 
when a `June bug' blundered in at the open window where the screen had been 
opened. It flew directly against the lamp, and the shock sent him tumbling to the table 
on his back, where he struggled violently for a time. I sat thinking the while that I ought 
to help him out of his troubles, and watched till finally he became quiet. I supposed he 
had been injured by the lamp and was dead, when in buzzed another, and like the first 
flew directly against the lamp, and like the other tumbled upon the table stunned, and 
lay there for a moment dazed. Slowly he got up and started leisurely to crawl away, 
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when he saw his fellow bug lying on his back. Quick as a flash he was by his side and 
grasped him with his two front legs and whisked him over onto his feet. Then without 
ceremony, or seeming to think he had done anything more than his duty, he crawled 
away, paying no more attention to his companion, who in turn crawled up and flew out 
at the window. A feeling of condemnation came over me, for the thought came that, if I 
were not willing to help a being that was beneath me when he was in trouble, how 
could I expect help from Above when I get into trouble?" 

II 

A BEETLE GOD 
ALMOST as a babe in my mother's arms, I was taught to love and pray to the Great God 
who created all things, and that the teeming multitudes of little folks I saw on every 
hand were His creatures who, each in his own way, did what they could to fill the place 
appointed for them. True, many of them had so changed that they lived a far different 
life from that intended, but they had wandered no farther than had many men. And God 
loves and cares for them all, or He never would have created them; so we should ever 
deal kindly with them. While it is often necessary to destroy many of them to prevent 
their working great harm, just as we must restrain criminals, we should never take 
pleasure in cruelty or in torturing those that are too small and weak to protect 
themselves. 

My parents had keen observation and rare insight that enabled them to look upon an 
insect, not as just a bug, a cricket, or a grasshopper, but as an individuality with a heart 
to feel, a life to live, and a measure of God-given intelligence, often greater in its sphere 
than we have in ours. This simple faith was a comfort and guide to my childish feet, and 
opened such a world of happiness, in seeking out and becoming acquainted with the life 
of as many as possible of these creatures, that I wish every boy and girl had possest it 
from the first awakening in them of intelligence. Knowing and loving these friends so 
well, and having myself sometimes felt the bitterness of being misunderstood and 
misjudged, I remember with what horror it came to me that one of the best beloved of 
my little friends had once been misunderstood by a whole nation and worshiped as a 
god. How much those people must have missed both in not knowing and loving the true 
God, and in not understanding the true mission of His creature! 

I must tell you about it. You know him well, one of the most widely distributed of the 
Coleoptera--dear, clumsy, wise old Tumble Bug (No. 5 in the picture at page 60). How 
many hours I have spent watching him and his mate at their household duties! And to 
think any one could ever have thought, wise as he really is, that he was wiser, more 
powerful, more spiritual, or more to be worshiped than they themselves! But you shall 
know about him, for he is certainly interesting enough, if he is only a beetle.  
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First, I wish to say that there is more than one beetle of this kind. In my home neigh-
borhood, there were two kinds--one brown-black and the other a beautiful, shiny, 
changeable bronze and green. These two sometimes intermarried; for I have several 
times seen one of each variety paired with one of the other. In all the world, I am told, 
there are some seven thousand varieties. Not all have been worshiped, but several 
have. The particular ones that you will see at your home may not have been of the kind 
made into gods, but if not, it looks and acts much like those that were. I am showing in 
the picture the one I played with the most commonly (you will find it almost everywhere 
in America), instead of the one most commonly worshiped in Egypt, for it was in Egypt 
that the beetle was thought to be a god. 

You may see tumble bugs almost any bright, sunny summer's day, rolling their marble-
like balls from the cow lot into the soft earth. If you will watch only a half hour, you may 
see a mother tumble bug lay an egg in fresh cow dung, roll it up on the inside of a ball of 
the same, tumble it out into the dust to form a crust over it; and then she and her mate 
will roll it away to the nest. I call it a nest, altho it is more like a well. To build this nest, 
the mother beetle burrows into the earth with her head and front legs, while she kicks 
the soil backward with her hind legs. In this way she digs until, as the hole grows deeper, 
she buries herself and either her mate lends a hand, digging out the earth loosened and 
pushed upward by his wife, or in case he declines to do this, when she has buried 
herself under as much earth as she feels she can lift, she backs out at the top of the 
hole, pushing it ahead of her. This I have seen done both ways many a time. 

The well--for that really describes the nest--is usually only made five or six inches deep 
at the first digging. The ball is then rolled in by the male beetle, the female catching it as 
she enters the top of the well; then climbing downward, she holds it on her head until 
she reaches the bottom, after which she carefully crawls out from under it and runs to 
the top. Together they fill the well with the loose soil they have removed and return to 
make another ball. This second ball may be brought to this same nest, or taken to 
another; for three or four nests are usually made. If brought to the same nest, the loose 
earth is all removed, and the second ball placed on the first. When enough balls are in 
the nest to fill it within two or three inches of the surface, the hole is made deeper by 
burrowing under the lowest ball and allowing all to settle. I have dug out nests that 
were a foot deep and had seven balls in them. As one ball is more than twice as heavy 
as a tumble bug, one can see how strong she must be to hold them all on her back while 
digging the earth from beneath them to deepen the hole. Every ball contained a baby 
tumble bug, and the dung was to be its food until it grew up. 

This wise old beetle and all her kind are valuable to us. They keep things clean about our 
pastures and especially about cow and horse lots. Of course the young tumble bug does 
not eat all of the ball in which it is cradled. The part unused is placed just where it will 
do the roots of plants the most good. Besides, every one of these well-like nests has the 
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same effect on the soil as does the plow. In some ways it is better, for the ground is 
loosened and the air admitted without any of the plants being buried and destroyed. 
God has many ways to till His great world; and many servants who do His will better 
than we do. 

I shall not tell you what happens to the baby tumble bug whom we left snugly wrapt in 
his ball of food and buried in the well-like nest; for you must learn some things for 
yourself. I shall hope that you will watch this Coleoptera closely and get acquainted with 
more of her ways, for I wish to finish this story by telling you about another member of 
this great family. 

In planting our garden in the spring, we often found holes in some of the peas. Some of 
the beans also had several holes in them. In seed bags, we often found little black 
beetles that had eaten their way out of the peas and were trying to get out of the bags. I 
knew they came out of the peas, for sometimes I could see them in there with a hole 
eaten to the very skin, but the skin still unbroken. Sometimes I would remove the skin 
and pull them out, and sometimes I would watch how they managed to get out 
themselves. This they did by first using their tiny tooth-like mandibles or jaws, to cut a 
groove in the pea skin just where it bordered the edges of the hole that had been eaten 
to the surface of the pea. To do this, of course, the insect had to turn completely around 
in his hole, and as this hole was so small that it just allowed his body to fit into it snugly, 
this must have been hard work. The second time around the insect cut this groove 
deeper, so deep in fact that the skin in many places was punctured. When this second 
circling was completed, the tiny prisoner wriggled forward a little and lo, the prison 
burst asunder and the entire door he had cut fell away. The tiny front feet were now 
thrust out and the claws laying hold of the pea enabled it to pull itself forward easily. So 
by wriggling and pulling, Mr. Pea Weevil was soon out of his house forever. 

If we never plant peas that have weevil in them, we are not very apt to have much 
trouble with the pea weevils, altho where a country becomes really populated with pea 
weevil, some are sure to live through the winter out in the fields and will lay eggs in 
green peas in the spring. This, Mrs. Pea Weevil does almost as soon as the blossoms fall. 
She alights on the young pod and by some means locates the baby peas, bores a hole 
right through the tender pod, directly over each pea, very much as a bee might sting 
your hand, and then punctures the pea and lays an egg just under the skin. She moves 
on down the pod and repeats the operation till an egg is often laid in every pea. By the 
time it is ready to eat, if you will examine the pea carefully, you may find a hole in it that 
looks as if it had been pricked with a needle. This is where it was stung by the weevil 
when the egg was laid. Raise the skin here and you will find a small white grub eating on 
the tender pea. By spring, this will have grown and developed until it is ready to eat its 
way out as a weevil. 
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Now you will notice that only one egg was laid in a pea, for these wise people know that 
there must be more peas next year so that the babies-to-be will have food and shelter. 
One young pea weevil will live in a pea and eat all it wishes without injuring the tiny pea 
germ, and without using so much of the food the mother pea vine laid up for its 
nourishment as to prevent the pea from growing and making a new pea vine. Two 
weevils would eat so much that there would be no pea left to grow. The mother weevil 
must know this, for if she finds a pea that has been stung she will usually pass on 
without stinging it again. I have seen thousands of peas that contained one weevil, but I 
have never found a pea that contained more than one. Bean weevils are smaller than 
pea weevils and so several can live in one bean, and the bean still grow. They overdo the 
matter many times, however, and so many eggs are laid on a single bean that the babies 
quite devour it, and so no plant can be produced. 

We have called these small beetles that live on peas, pea "weevils," for that is what they 
are generally called. They are not really weevils, for weevils are an entirely different 
tribe of beetles of which I shall tell you in another story. They live in much the same way 
as weevils, however, and as most folks have never become acquainted with these little 
neighbors, they have never noticed the difference. 

III 

MY LADY BUG THE HUNTRESS 
IN my boyhood two of my best--beloved friends--friends whom my mother, who knew 
all that there was to be known about the little folks of the great out-of-doors, told me I 
must under no circumstances kill needlessly--were Daddy Longlegs and dainty little Lady 
Bug. We played together day after day, and such good times as we did have! I mean to 
pass on to you something of what both of these friends taught me, but I can only tell 
you here of Lady Bug. In another chapter I shall tell you about dear, homely, old Daddy 
Longlegs.  

My Lady Bug is a dainty little lady, always "spick and span" in a shiny dress of brilliant 
colors. Sometimes she wears a shiny black, sometimes a beautiful green, but more often 
her dress is of some dark color with polka dots of red or yellow. I feel sure you all know 
this plump, round little lady with legs so short she seems scarcely to hold her skirts 
above the ground, and a body only little more than a quarter of an inch long. (See No. 7 
on the colored plate at page 60.) 

When not attending to other duties, she hides in the rough bark of trees, in the thick 
grass, or in cracks in houses or barns. Mother had induced father to saw two cross-
sections out of the trunk of a very large hollow elm tree, and to set one on either side of 
the front door, on the lawn. These she filled with rich soil from "the old chip pile," and 
here every year flowers were planted. Most of my Lady Bugs lived under the loose bark 
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of these logs, and the others lived nearby under the front door-step. In the heat of the 
day I seldom saw them, but this may have been because I never played there till the 
shade had fallen on the step. By this time they were out of their houses, crawling about 
on the plants and flowers looking for something to eat.  

I would often catch one and build her a house of four-o'clock blossoms. I suppose she 
did not appreciate this house very much, but I did, especially when My Lady would crawl 
down into it and stay for a time. When we, or perhaps I should say I, for I fear Lady Bug 
was tired of it from the first, was tired of playing she would usually creep to the tip of 
my finger and I would chant the age-old ditty, "Lady Bug, Lady Bug, fly away home. Your 
house is on fire and your children will burn," and then would marvel that she so 
promptly flew away. It never occurred to me to marvel when she flew away before I had 
chanted the ditty. 

Of course, I had no idea where her house and children were, nor in fact would I have 
had any idea what these children were had I happened to see them. In fact, I did see 
them often, and always admired them, for they were among the most beautiful babies I 
have ever seen, but they looked so different from any Lady Bug that it was not until 
years after that I knew they were her children. Just let me say that Lady Bug is 
commonly known in England as a Lady Bird. 

From babyhood up she is one of the best friends that we have. Only one variety ever 
does us harm in any way, but they spend their whole lives catching and eating creatures 
that are among the most destructive of our enemies. Like Nimrod, she is a mighty 
hunter, and I have no doubt that when I used to imagine my Lady Bug was flying away 
home, she was really going hunting. She builds her nest in a peculiar way. On trees, 
especially on fruit trees and elms, often live certain wee peoples who are very 
ingenious. They bore wells into the bark and draw out rich sap from the tree for food. 
Often they get at the fruit long before it is grown and suck its juices.  

To protect themselves from weather and enemies, they weave a sort of silken tent over 
themselves. We call these creatures with their tents "scales." In living off the trees these 
wee folks do not do much different from what we do, perhaps, in living off things that 
grow, but they often multiply so rapidly that they collectively drink enough sap to kill 
the trees. They never plant any trees of their own, but they do kill those that we plant. 
For this reason we call them our enemies. 

Now, my Lady Bug does not particularly consider these scales as her enemies, but she 
does think they make most excellent eating. Living on meat and wishing to give her 
children the very best kind of meat while they are small, she goes out and finds a large 
scale, raises up one side of the tent, and under it places a whole nest full of her eggs. 
Then she lets the tent down again and runs away, likely forgetting all about the eggs. 
What she prefers is the Oyster Shell scale, as this is the one on which her ancestors have 
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preyed for ages. In fact, she does not care for new things, and so seldom bothers the 
newly imported San Jose scale at all. In the San Jose scale's own home across the seas, 
however, there is a Lady Bug who feeds entirely on it, and so keeps it from ever 
becoming so numerous as to be a pest. 

A few years ago some colonies of a new scale found their way to America on a shipment 
of fruit (or perhaps it was on a plant of some sort), and found themselves free from the 
dangers of her Ladyship, and so grew and spread themselves, until they threatened to 
kill not only all of the orange and lemon trees in California but apple, peach, and pear 
trees all over the country. 

Fruit growers made a great outcry to the Government in order to save their orchards 
from this invasion of a foreign foe. The whole country was aroused by this incursion of 
an army of people, so small you could scarcely see them without a microscope, and who 
camped in tents no larger than the head of a pin. People were so aroused that they 
called on the Government to raise an army to help them meet the enemy, which the 
Government did. It sent to the front a whole corps of scientists, with powder, spray-
guns, microscopes and the other instruments used in fighting such a war, but year after 
year the scale army went on winning in almost every battle, and at last the Government 
sent ambassadors abroad to seek a foreign alliance, for they had to have help or they 
would be beaten in this war, all of their trees being killed and the nation ruined. 

The ambassadors were successful. They brought home soldiers who knew how to fight 
in such a war. And who do you suppose these soldiers were? They were no other than 
some foreign scale-eating Lady Bugs. Sent to California they went to work at once, 
eating these scales and raising families who did the same thing. With the ever-increasing 
army of Lady Bugs, and with improved spray-guns and other weapons, the result was 
that while the war is by no means over, yet we are winning battles every day, and feel 
that our fruit trees and orchards are saved. 

But I must go back to the nest of eggs my Lady Bug left under the tents of the Oyster 
Shell scales. As soon as the babies are hatched, they kill and eat the scales under whose 
tent they find themselves, and then start crawling over the tree in search of more. You 
should learn to know these Lady Bug babies so that you will not destroy them while they 
are hunting. Scales would likely increase so rapidly that they would soon kill many of our 
trees, just as the San Jose scale has done in many places, were it not for Lady Bug and 
her family. 

The young hunter is not so particular about her food that she will not kill other kinds of 
game. If she sights an aphid of any kind, a mealy bug, or one of many other sorts of 
game, she promptly attacks it and is almost sure to kill it. She never takes it home, but 
holds a feast then and there. No matter how good other hunting is, she never passes a 
scale without tearing it up and eating the dweller within. Where does she make her 
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home? Like other great hunters, she carries it with her. She goes into the great forest 
and wilderness, for the tree on which she hunts is surely a wilderness to her, and sleeps 
wherever she happens to be when she gets tired. Of course she grows rapidly, and as 
she becomes larger she often leaves her old coat and grows a new one. 

Finally when she feels that she is grown up, she decides to get a suit of clothes like her 
mother and father wore; for they drest almost exactly alike. But she has no wings, and it 
requires some time to make them. She knows no Lady Bug can be considered really 
grown up except she has wings, and as the work of making her new suit, the wings 
especially, is too great for her ever to do while spending much time in hunting, she 
fastens herself to the bark of a tree in some secluded spot. Here she does not throw 
away the suit she is wearing, but as she needs working clothes, she puts on a makeshift 
suit under it and goes to work in real earnest. In a few days she is ready to throw off 
both suits, and steps out a beautifully gowned Lady Bug, wings and all. 

This does not mean she is a hunter no more. Not at all, for she is now a greater hunter 
than before, for she can fly in pursuit of her game. My Lady Bug kept all the plant lice of 
every kind off the plants in the old logs and in the cans and pots that sat on the porch 
and in nearby windows. Of the many thousands of Coleoptera there are none more 
dainty, more active, and more untiring in their efforts to help man. 

I suppose you wonder how long Lady Bugs live and where they spend the bitterly cold 
winters. They lay their eggs only once every year, and their young are grown up long 
before winter. They spend the winter in a strange way. You could never in the world do 
this in the same way. These little peoples find some good hiding-place where they can 
go to sleep. My friends either crawled between the bark and the logs, or, as most of 
them did, crawled into a crack under the front door-step.  

They had neither food nor bedding of any kind all winter long. Of course they were 
often frozen hard for weeks at a time, but they did not get wet. Had they done so, they 
probably would have died. When spring came and there was game in the fields, they 
awakened and became as active as ever. We call passing the winter in this way 
"hibernating." I do not know how many years they lived, but I believe that some of mine 
lived at least two or three years, tho I may be mistaken. 

IV 

WHO STOLE THE PLUMS 
EVERY spring we children watched eagerly some plum trees that grew in the side yard. 
They were supposed to bear large blue plums. The only plums we had ever eaten were 
the wonderful varieties that grow wild in the Iowa woods, which, to me at least, were as 
delicious as heart could wish. But they were all either red or yellow, or both red and 
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yellow; and never having seen a blue plum such a plum seemed a very desirable thing 
indeed. These trees grew luxuriantly, and every spring were a mass of bloom, giving 
promise of a wonderful crop.  

Every year when the blossoms fell, a little green plum appeared in place of practically 
every bloom. We were always delighted, for our hopes seemed sure to be realized. But 
by the time the little green plums were as large as peas they began to fall off, and when 
we examined them we were pretty sure to find they had a small hole in their sides no 
larger than the point of a fine needle. Many of the plums that remained on the trees 
quickly grew to be as large as the end of a man's thumb, while others were still not 
larger than peas. When we examined the large plums we invariably found them 
irregular in shape, soft and spongy, and we children picked these for marbles because 
we knew they would fall within a few days. 

By this time only a few plums were left on the trees, but as they were perfectly healthy 
and were growing well, we felt sure that this year we would taste the coveted new fruit. 
By the time the plums were as large as a pigeon's egg, first one and then another began 
to show on the side a rotten spot, which, if it did not fall soon, rapidly spread over the 
whole plum, and in the spot where the rot had started a mildew-like powder began to 
form. I think these plum trees never did ripen a plum, and finally both died. We 
afterward set out a nice orchard of large red plums that grew rapidly and bloomed 
freely, but the fruit always went the same way that the blue ones had gone. 

Finally we put a few calves in this plum orchard and moved two or three dozen chickens 
into a small house in the corner of it. The very first season they were there every tree 
was loaded with the finest plums you ever saw. Scarcely any fell off, and none puffed up 
big and soft or rotted. 

On the colored plate of Beetles opposite page 60 is a picture of the apple weevil, who, 
except in color, looks like the little fellow who made all that trouble for us. Notice his 
hard, horn-like cover wings, which means that he is one of the Coleoptera. The horny 
snout on his head proves that he is not a common beetle, but a weevil, sometimes 
called a snout beetle. All weevils are very destructive to fruits, nuts, and other crops. 
One will bore a hole with its beak into a hickory nut and lay an egg in the hole. This hole 
may heal up, but the egg will hatch into the "worm" we so often find in nuts. Others do 
the same thing to chestnuts, hazelnuts, cotton bolls, and dozens of other valuable 
things. Some of them bore their way into trees and make their homes right in the living 
wood. Of course, this soon kills the trees. There are thousands of kinds of weevils in 
America, and all are our enemies. You can recognize them by the horny snout they all 
have. The science books call them Rhynchophora. Some common beetles are often 
called weevils, but these are not snout beetles at all. 
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Now I think I shall tell you about that little fellow who spoiled our plums. He is called the 
Plum Curculio. He spends the winters in the grass and leaves under or near plum trees. 
About the time the plum buds begin to open, he crawls out and hungry from a long 
winter's fast-begins work feeding on the young leaves and flower buds. By the time the 
young plums have set the female is ready to lay her eggs. So my lady Curculio carefully 
cuts a crescent-shaped hole in a plum with her beak and hollows out a small room at the 
bottom. In this room she places an egg. She is a wise little body and knows well that the 
plum will grow rapidly before the egg hatches, and that this growth would soon fill up 
the hole and so crush her egg. For this reason she hollows out a room at the bottom of 
the hole before she lays her egg. I am told she sometimes makes a mistake in her cal-
culation and that her egg is crusht before it hatches ; but I think those that got on our 
plum trees must have been wiser than usual, for they certainly never made enough 
mistakes to leave any plums for us children. In crawling about here and there hunting 
for its food, the curculio gathers the germs of rot, and every place where it touches a 
plum whose skin has been broken, these germs of decay get into the plum and cause it 
to rot. 

The young curculio is what we call the "worm" in wormy plums and cherries. When 
wormy fruit falls to the ground the "worm" eats its way out and enters the ground and 
wraps itself up for a cozy nap before turning into a full-grown weevil. The curculio not 
only feeds its young on plums and cherries, but eats them itself. The wound it makes in 
eating is different in shape from the one it makes when laying eggs, being three-
cornered and not so deep. It is when eating that much of the damage is done by 
introducing disease. One can poison these creatures by spraying both fruit and leaves 
with arsenic in some form. 

But you will wonder why the calves and chickens kept the plums from being injured. 
Calves like to rub against trees, and whenever something jars a plum tree every curculio 
on it lets go and falls off. They know how they had passed the winter safely on the 
ground, and still feel that the ground is a safe place, and as they were safe all winter 
long while they lay perfectly still, they now play possum. One watching them tumble out 
of the trees would think the fall had killed them, so quietly do they lie afterward. Here, 
however, the curculios made a fatal mistake, for while the insects the calves jarred from 
the trees were "playing dead," the chickens swallowed them up, every one, and so the 
plums were safe. 

 

 

 



Knowing Insects Through Stories 

www.temkit.com    32 

PART THREE 

GRASSHOPPERS, CRICKETS, AND 
SILVER FISH 

I 
GRASSHOPPERS 

ONE day late last summer the gardener came to me and said, "Mr. Bralliar, I have found 
something down in the garden I never saw before, and I want to know what it means." 
He said he saw a grasshopper sitting on the hard, bare ground of a path beside the 
garden patch, where the soil was not plowed, while in front of this grasshopper, 
arranged in a triangle, were three other grasshoppers that looked just a little different 
from this one; each sitting quite still facing the central one, and clasping the central 
grasshopper's fore legs with their front feet. Near them were several other 
grasshoppers just like the three, but they seemed uneasy, crawling about on first one 
side of the central hopper and then on the other; but never touching her. After watching 
the proceeding for a time, he took hold of the central grasshopper and found its 
abdomen was in a hole in the earth, a distance of an inch or an inch and a half, and 
found it difficult to get the insect loose. He was totally at a loss to understand what it all 
meant. 

I told him that the central grasshopper was a female and was laying her eggs. Had he 
looked on the rear of her abdomen he would have found a sort of paddle made of a 
material resembling horn. When ready to lay eggs the creature had twisted and turned 
about on this horn-like paddle until she had drilled a hole an inch or two deep. Gradually 
her abdomen had grown longer and longer as she backed into the hole as far as she 
could, until now she sat there quietly, while the three gallant male grasshoppers had 
caught hold of her and so presented the queer appearance the gardener had found. 

"But what were these three gallants doing!" the gardener asked. "What help were they 
giving, and why were the others so anxious for the job?" Here I was forced to say, "I did 
not know." Nor have I ever known any other variety of grasshoppers to do this. 

All grasshoppers build their nests in the same way, and lay their eggs in the same sort of 
places; but with all other varieties, the female goes off and attends to the performance 
of her racial functions in solitude. I have never been able to see any good that these 
gallant males could do; nor why they become so interested. I only know they are always 
to be seen doing precisely what the gardener found them doing, whenever a grasshop-
per of this kind is laying eggs. But I have learned interesting things about grasshoppers; 
things the reader can prove for himself. 



Knowing Insects Through Stories 

www.temkit.com    33 

Grasshoppers are Orthoptera, and Orthoptera are easily recognized by their wings. The 
fore wings are straight; that is, they do not fold, yet are not stiff and horny as the wings 
of the Coleoptera (beetles) are. They are strong and heavy, however, so as to give 
protection both to the gauzy hind wings and to the soft abdomen. Still they are light and 
wing-like enough to be actually used in flying. Ortho is a word that means "straight," and 
ptera means "wings." So Orthoptera means "straight wings." You will remember that 
when the Coleoptera (beetles) fly, they raise the horny front wings and hold them still, 
flying only with the gauzy hind wings. The Orthoptera move all four wings when they fly, 
and this may be the reason why they can fly so much farther than most beetles can. 

Most of these Orthoptera live on grass and the leaves of farm crops. While there are not 
so very many families of them there are many varieties and untold millions of 
individuals in each variety, and so they can do great damage. The locusts of the Bible 
that overran Egypt were grasshoppers. 

They are still found in parts of Arabia in great swarms. Sometimes they come with the 
wind and alight on gardens and fields in an oasis, where they devour every green leaf 
and twig in a few hours. As fast as they devour one place they fly on to another. The 
same calamity has sometimes happened in this country, especially in Kansas and 
Nebraska, the grasshoppers having been hatched somewhere in the Rocky Mountains, 
when they came to farm crops, flying by the millions on a wind from the west. At times 
they have come so thick as to darken the sun for two or three hours. When a child I 
visited in Nebraska and saw them at work there. In September of 1899 I again saw a 
small scourge of these grasshoppers at Phillipsburg, Kansas.  

They would alight in cornfields in such numbers that they actually bent the weaker 
stalks to the ground. They traveled only a few rods in a day and covered at one time 
only a small section, a region perhaps five or ten miles broad. Fortunately, they came 
late in the fall after the corn had mostly become hard, and so no famine followed. But in 
the early history of both Kansas and Nebraska grasshoppers came early in the summer 
in such vast hordes that every green thing was destroyed over most of both States. Both 
people and animals had to be kept alive by food sent from other parts of our country. 

But to get back to the grasshopper's nest as the gardener found it. He wondered why it 
was made in the hard path instead of in the loose soil so near at hand. He felt she must 
be a very foolish grasshopper, indeed, to work so hard to dig a nest in ground that was 
almost as hard as a brick. Said I "All grasshoppers lay in the hardest soil they can find, 
and that often means in paths and along roadsides." "Why is that?" said he. "Protec-
tion," said I. "In the first place, the harder the soil the less water it takes up when it rains 
and, even when it does take it up, it will not hold it as long as loose soil does. The farmer 
plows and tills the soil in order to make it take up and hold an abundance of water. Ages 
ago, wise old Mrs. Grasshopper learned what sort of soil holds moisture; and also that 
too much water causes her eggs to spoil before spring; for grasshopper eggs do not 



Knowing Insects Through Stories 

www.temkit.com    34 

hatch until the warm days of spring come. There are few little peoples who have this 
problem to meet, for usually their eggs hatch in a few days." 

Mrs. Grasshopper has another reason for laying her eggs in hard soil. There are three 
common varieties of blister beetles, variously known as "Potato Bugs," "Aster Beetles," 
"Tomato Bugs," etc. We call them "Blister Beetles" because if mashed they will cause 
great blisters wherever their juices touch our skin. On the colored plate of beetles 
opposite page 60, you will find a picture of one of these three blister beetles (No. 8).  

One of the nicest balances God has secured among little peoples is between grass-
hoppers and blister beetles. This is the way the balance is worked out. Blister beetles lay 
their eggs in the soil soon after, or even a day or two before, grasshoppers lay theirs. 
Madam Blister Beetle does not need to lay her eggs in the hard ground, for they will 
hatch in a few days. But experience seems to have taught her not to go too far from the 
hard ground where the grasshoppers lay. She well knows that, just as soon as her eggs 
hatch, there will be a brood of active, long-legged, hungry children who will positively 
refuse to eat anything but grasshopper eggs. 

Just as soon as a baby Blister Beetle hatches out, it stretches its legs and off it goes in 
search of a grasshopper's nest. How it locates the nest I can not tell, for I can not do it 
unless it is a nest that has only been made but a short time before. But hunger must 
help, for if there is a nest within reach of the beetle's active legs, he is sure to find it. He 
rapidly digs his way into the egg follicle or cell, and even tho a grasshopper's nest 
generally contains from twenty to thirty eggs, he never stops till all are devoured. I am 
not telling the story of Mr. Blister Beetle, so I will not tell you here of the many changes 
he passes through, nor of the many grasshopper nests he destroys before he is grown 
up, but I can assure you he does his work well. 

When there are few grasshoppers to lay eggs, most young blister beetles starve, so that 
in the next year we suffer little damage from "potato bugs" or "aster beetles." The 
grasshoppers can then lay eggs in safety and the year following is apt to be a 
"grasshopper year." The few blister beetles which did not starve in the famine time, 
which was the time of their youth, now find food in abundance for their children. Hence 
in the year following, there are not so many "hoppers," but we have "potato bugs" 
galore. 

The grasshoppers, and in fact all Orthoptera, differ from most little peoples in the fact 
that their children look very much like grown-ups. As soon as one is hatched you can tell 
it is a grasshopper. It may be as small as the head of a pin, but it has long hind legs for 
hopping, and in other ways looks much like its father and mother, except that it has no 
wings. Young hoppers are very shy, only venturing away from a nest for a few feet to 
feed on tender leaves of grass or clover for an hour or two each day, and scampering 
home as fast as they can hop whenever danger arises. One might think their home 
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would be a lonesome place, with no father and no mother there, but they seem to think 
it is a pretty good place. As they have twenty or thirty brothers and sisters all of one 
size, I suppose the place is not a lonesome one after all. Young "hoppers" usually get 
along together pretty well, except when there is a scarcity of food near the nest when 
they sometimes develop shocking manners. They fuss and quarrel and even kill and eat 
one another! 

When the young hopper is a few days old, he loses his old skin and puts on a new and 
larger one. He feels that he is now quite a personage and begins to wander farther and 
farther from home, sometimes even failing to come back to sleep. He soon changes his 
skin again and most likely leaves home for good, forgetting all about his brothers and 
sisters. Should food become scarce, however, at least some kinds of grasshoppers will 
gather up into a sort of "Coxey's army" numbering millions, and start marching across 
the country in search of food. I have never been able to see why they should do this, for 
it is certainly harder to find food for millions all gathered into an army than it is for each 
to find food for himself. Possibly they feel safer in this way. So long as food is abundant, 
they do not gather into armies. 

II 
"LONGHORNS" 

ONCE upon a time a striped blister beetle, out on a foraging expedition, found a fine 
nest of eggs. The beetle was hungry and made quick work of tearing the nest open. It 
was literally stuffing the eggs down its throat as fast as possible when a turkey hen came 
down the path leading her brood, and her sharp eye caught the movement of the 
beetle's hind legs as it plunged into the nest for a new helping of eggs. While he was 
backing out of the nest, the turkey caught him, but as she was about to swallow him, 
she noticed what particular insect it was she had caught. It was well for her that she 
noticed this fact before she swallowed the beetle.  

Once I saw a young turkey catch one of these blister beetles and swallow it before it 
recognized what the beetle was. Too late the turkey tried to disgorge it, but was 
unsuccessful and in less than five minutes the turkey was dead. The turkey hen that now 
came down the path was too wise to do that dangerous thing, and in disgust she instead 
whacked him against the ground so hard that he never again cared for eggs or anything 
else. A few uninjured eggs were left in the nest. The turkey hen stept on the nest, partly 
covering it over, and a young turkey scratched more earth over it, until the eggs were as 
well covered as before and some of them passed through the winter uninjured. 

The first thaw of spring coaxed the sap into the sugar tree. The wake-robin and the 
hepatica vied with the bloodroot to see who could be up first to welcome the wild geese 
and robins as they came trooping by daily. My friends the screech owls were nesting in a 
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hollow tree hard by, and nightly grew more anxious as to whether there would be 
enough beetles and grasshoppers by the time their big-eyed babies, who daily were 
growing in their pearly cradles, were large enough to peck out of their cribs and live in 
the open air like other owls. The nest that had lured the blister beetle to his death 
meanwhile slept on undisturbed.  

Bobwhite whistled his morning song on the pasture fence. Occasionally Bob proudly led 
his little brown wife right down the path and over the nest without any one seemingly 
being the wiser. But she, motherlike, could never quite forget the seventeen white 
treasures she had left hidden under a wild rosebush three rods away and over which she 
gently talked to herself, dreaming of the future, while she warmed them with the heat 
of her own heart's best blood, and so never accompanied him very far. The farmer 
plowed and planted corn up to within four feet of this path and the half-plundered nest 
of eggs, but there was "neither voice nor hearing" until the sun grew higher and the 
earth warmer. Rays of warmth now reached the eggs, and like a fairy's wand turned 
every one into a little brown baby no larger than the head of a pin. 

For a time each sat quite still, either because it was tired from the effort of breaking out 
of the egg, or because it was dazed with the feeling of real air that came into the tiny 
tubes in its sides that serve as lungs, and with the looks of the great room that had been 
its nest. Finally all fell to digging. Soon a hole was open from the nest to the great out-
of-doors; and how wonderful everything must have looked to the hundreds of baby eyes 
on each little head! You may fancy how things must have seemed to this nest of baby 
grasshoppers, all having had no experience whatever; with no father or mother, no 
older brothers or sisters, in fact no one of whom they might ask questions or seek 
advice. At first they merely hovered about the door of the nest which now became their 
home, clinging as if afraid to venture into a big world, whose dangers were no less real 
because unknown. 

Just then a boy trudged down the path on his way to the meadow where the harvest 
ants lived, to see whether they were yet working their fields and planting their grain. His 
sharp eye caught sight of the "door" with its fringe of baby heads, and down he sat to 
see what new wonder was taking place here. Harvest ants were forgotten for that day, 
for the boy had already learned that one does not make new discoveries every day and 
that if one wishes to learn new things he must do so when the opportunity presents 
itself. His mother, as she went about her work in the summer kitchen, saw him sitting 
there hour after hour, and wondered what had happened to postpone the visit to his 
favorite harvest ants, which visit had been promised and earned by days of faithful work 
spading and planting the garden. 

There were plenty of tender bright green grass blades only a few inches from the door, 
and pretty soon something told these babies they were good to eat. Had there been 
more of them so that they had crowded upon one another, or had it been farther to 
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where there was plenty of grass, they most likely would have remained in their home 
until the next day, and the growing pangs of hunger would most likely have led them to 
eat one another, but thanks to the blister beetle there were not enough of them to 
make things crowded; and thanks to a wise mother the "nest" was very near the grass. 
The boy saw them one by one cautiously creep out of the door and travel by short 
jumps to the tender grass. Such odd little fellows they were, their heads, shoulders, and 
hind legs large and out of all proportion to the rest of their bodies. 

The thing that attracted the boy was that among them were some green ones with 
horns (antennae) at least three times as long as the body. Really these green ones were 
not among the others at all, but had stayed apart mostly clinging to the green grass that 
surrounded the nest. The boy learned later that they had not hatched in the same nest 
at all. In fact the green meadow grasshopper, who was their mother, had carried a sharp 
sword for a tail, with which she had pierced the large grass stalks just above the ground 
and forced her eggs into the slits thus made. The grass, of course, had protected them 
all through the winter and they had been hatched by the same warm sun that hatched 
the brown ones. The two nesting places just happened to be close together; and as both 
companies were afraid to venture far from home, the boy supposed they had all come 
from the one nest. He had seen enough of the ways of little peoples to know that there 
are often babies of two colors hatched from the same eggs, but he really should have 
known these two companies were not the same, from the difference in their horns. His 
interest centered in the green babies at once, "Longhorns" he called them, partly to 
distinguish them from the others, and partly because he had recently been to the 
railroad yards and there seen longhorn steers from Texas going through on the train. 

No one needed to teach these "Longhorns" what or how to eat. Try as he might, the boy 
could not induce them to eat aught but the tenderest young blades of grass. Not that 
they chewed this down as does an ox, or even a mature "longhorn," for as a matter of 
fact they merely ate out little holes scarcely larger than would have been made by the 
prick of a pin. Whenever the boy made a quick move of any sort, they were frightened 
and scampered back to their nest as fast as they could go. So the boy tired of them and 
went elsewhere, but came back in time to learn that when the sun sank low in the 
western sky they had all crept to bed in the home nest. 

Two or three days later the boy was working in the garden just over the hedge from 
where these baby longhorns were, when his ears caught a low, half chick, half chee-e-e-
e sound. Into the path timidly crept a mother quail, followed by a brood of the 
cunningest little brown, fuzzy balls, with streaks on their backs and heads like the lights 
and shadows of the weeds from which they crept. The little brown mother was leading 
her babies along the path seeking their first breakfast. As she called them about her, she 
would strike the grass with her wings and not a baby cricket or grasshopper could move 
without the cunning, little, fluffy balls darting after it. Who had told this mother of the 
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field that there would be baby grasshoppers along the edge of this path, and that they 
were not to be found in the open meadow? Who had taught her, when she built her 
nest six weeks before, so to time things that her own babies were hatched just three 
days after the baby "longhorns" and other grasshoppers had become abundant? 

The boy ducked behind the hedge without a sound and there watched the rare sight 'f 
the wild mother breakfasting her young until they came to his family of "longhorns" and 
began to catch them. He wanted to study this family of longhorns and, besides, he 
wanted a baby quail for a pet. So he stood bolt upright and whir-r-r-r went a pair of 
wings and, like magic, the brown fluff balls were gone. As quickly as possible the boy got 
through the hedge to the spot where only a moment before they had been, but could 
find none. He looked everywhere, for he knew they could not possibly get away. Not a 
baby quail could he find. Fearing the little brown mother might not find her babies 
before some evil had befallen them, and having learned from Betty, the pet quail, that 
no sooner did she alight after her flight than she slipt back again, running from hiding-
place to hiding-place, and even now was nearby watching his every movement with 
breaking heart, he left his work and returned to the house. It was in "mother's" garden 
he was working, and he knew that when he explained the situation mother would smile, 
approve his action, and set him at some other task till the quail family had got together 
and sought safety. 

The boy feared his baby "katydids" were all eaten, for he thought his longhorns were 
katydids. He later learned that they were not katydids at all, for katydids lay their eggs 
on the twigs of trees or shrubs, and always live in trees and never on ground. The large, 
scale-like eggs you often find arranged in a double row on grape vines and twigs of trees 
in the winter are katydid eggs. Longhorns belong to the same group of Orthoptera as 
the katydid. When fully grown they are often called katydids by people who do not 
know the difference. On the Orthoptera plate, opposite page 96, is a picture of a fully 
grown longhorn. 

When the quail mother collected her family, she was evidently too much frightened to 
hunt longer for food in that place. At any rate, when the boy returned in the evening to 
learn the fate of his friends, a few of them were seen clustering about the home nest. 
More than half were gone, but he was glad there were enough left to teach him more of 
their ways. Again he had arrived at an opportune time, both for the "longhorns" and for 
himself--for the "longhorns" because they would have undoubtedly all been devoured 
had it not been for his interference; and for himself because he learned something new. 

A searcher beetle, on a hunting expedition, had found their home. They were either too 
stiff with the evening's cold or too frightened at the dreadful appearance of the monster 
hundreds of times their own size, to try to make their escape. I think you, too, would be 
frightened if a great monster should descend on your home, with great jaws that could 
crunch your bones at one bite, and should begin eating your brothers and sisters, 



Knowing Insects Through Stories 

www.temkit.com    39 

making only two or three bites of each. This was precisely what this searcher beetle now 
began to do. He only ate three or four, however, before the boy caught him and threw 
him over the fence. "Gee," said the boy, "twice in one day they were nearly eaten by 
something. I'm glad I'm not a longhorn." 

In wet weather a spring formed in the cellar of our house. Father had laid a tile drain to 
carry this water away. The drain opened out only a few feet from the path where the 
baby longhorns lived, and this spring was running sufficient water to make a small 
stream that widened in places to a small pond ten or fifteen feet across. Some of the 
young "longhorns" were feeding by this pond when the boy walked by and scared them. 
They jumped without looking and alighted in the pond, but did not sink, for the little 
creatures can float as easily as a chip. Instead of swimming to the other side where they 
would be out of danger, every one started to swim to the shore next to the nest-home, 
even tho that brought them straight to where the terrible monster, the boy, was 
standing. To see what they would do, the boy drove them back again and again. They 
never attempted, however, to swim in any other direction than toward him and their 
home. When thrown more than half-way across the water, back they would come as 
fast as they could swim. The boy afterward learned that all grasshoppers have this habit. 

One lone baby, however, finally struck out and crossed the pond. The boy imagined that 
this one became the great green meadow grasshopper that lived most of the rest of the 
summer among the beans and cucumbers in his garden, tho 'this may have been any 
one of several different meadow grasshoppers. He saw it almost every day and fancied, 
at least, he had saved it from disaster. One day Jenny Wren found it, hopped about and 
scolded terribly, first hopping near and pecking at it, and then jumping back without 
quite daring to touch it. In the end she surely would have done so, had not the boy 
driven her away. Another day a chicken that had strayed into the garden was seen 
chasing it. Evidently the grasshopper was wise enough to know it was not a bird of the 
air, for while with the wren it never dared to jump or fly lest it be caught unawares, it 
jumped and flew from the chicken every time it came near. The chicken could run 
almost as fast as it could fly and the poor grasshopper must soon have been tired out 
and been caught but for the fact that the boy interfered, both because he regarded the 
grasshopper as his special ward and because chickens were never allowed in the garden. 

Sobersides, the toad, was in the garden hunting one evening in the fall, when the air 
was so cold that the grasshopper could not move easily, and so hopped right up to the 
leaf where Mr. Longhorn had chosen to sleep for the night, but he merely ducked and 
sat perfectly still. His own great outer wings looked so much like a leaf, that Sobersides 
never knew she had missed a good supper by just the length of her tongue. 

Fate had been good to "Longhorns," but one day late in the fall, Joe, the Blue Jay who 
always followed his master about a great deal when lie worked in the garden, and who 
had the habit of looking into every "nook and cranny" for something to eat, followed the 
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boy into the garden. Straight he flew to a bean-pole on which the grasshopper 
happened to sit. For some reason, "Longhorns" lost his head and started to fly. Quick as 
a flash Joe was after him. Over the hedge fence and out into the meadow they went, the 
grasshopper struggling manfully to keep ahead, apparently not daring to alight. Soon 
the boy heard the blue jay's scream of triumph, as back he came flying, bragging as loud 
as ever he could, to show his master the prize he had caught. The boy tried to rescue 
him, but finding him too badly hurt, thought silently for a long time and then said, "This 
is a hard old world. After having been wise and lucky all summer, he really might have 
used better judgment this time. Joe, old boy, you will never know you have killed one of 
your master's most interesting friends." 

III 
AN INSECT HOG 

MY first real acquaintance with cockroaches was made when I was rearing "Joe the 
Bluejay" and was training him to be useful as well as ornamental. I did not intend always 
to hunt for a bird that was perfectly able to do his own hunting. So we used to "go a 
hunting," with Joe perched on my head or my shoulder. I would turn over a box or a 
board and Joe would make a dive for the first thing that moved. Sometimes he would 
manage to catch two or three choice morsels, if they were rather slow-going creatures. 
But frequently there were cockroaches under those boards, and they are always on the 
alert, and run the instant anything unusual happens. Now it was Joe's special delight to 
chase these roaches. I suppose it was because they were so spry and it was a question 
whether he could catch them or not. Sometimes we, both Joe and I, would scamper all 
over the ground and still not catch a roach. Joe never failed to give a squeal of delight 
when he caught one, tho he never said a word when he caught other game, unless it 
were an exceptionally large, fat cricket or grasshopper. His delight over the roach 
seemed to be purely that of having made a catch, for he did not care particularly to eat 
it. In fact, he often refused entirely to eat one after he had caught it. 

I could see no good reason why Joe should not eat cockroaches, just as readily as he did 
crickets or grasshoppers. I could usually go into the bee yard and raise up the lid that fits 
over the sections in which the bees stored their honey, and catch several roaches. It was 
often a disappointment to offer Joe several fat cockroaches and have him absolutely 
refuse to eat them and at the same time beg as if he were starving for something to eat. 
So it was that I decided to make a little investigation of my own and see if I could learn 
why Joe did not like roaches for food, and I shall now tell some of the things I learned 
regarding cockroaches. 

Cockroaches are very flat, little people that have two upper wings, almost of the same 
breadth for their entire length, and are almost straight on both edges from one end to 
the other, just rounding into a point where they grow fast to the body. Of course the 
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outer end is rounded. They have six legs all of about the same size, and so arranged that 
they can run very fast. But they can not jump like a grasshopper, nor can they use their 
front legs for arms as do the Mantidae. They have mouth parts much like grasshoppers, 
arranged for biting and chewing; this with the form of their wings-upper straight ones 
and under gauzy ones, all of which help in flying-shows us that they are Orthoptera.  

Another thing about the Orthoptera that is different from the other little people with 
whom you might get them mixed is the fact that their half-grown children and the 
grown-up folks all look very much alike, as much alike as human children and grown 
folks. Baby Orthoptera do not have wings. These grow as they get older and larger. 
Neither do baby boys have whiskers, or baby girls long hair. Baby Orthoptera hatch from 
eggs, but as soon as they are hatched they live, eat, and travel just as do their elders, 
only of course they can not fly as yet. 

When I used to take off the outer box of a beehive to look for roaches, I usually found 
one or more brown, bean-shaped bodies that were hornlike on the outside and, when 
mashed, were milky on the inside. Sometimes a roach would run with one of these 
bodies clasped in a pair of pincer-like appendages on the end of her abdomen. I always 
called the bean-like bodies eggs, and wondered why cockroach eggs should be so much 
larger, compared with the size of the mother, than were the eggs of any of the other 
little people I knew. It was a long time after I became perfectly familiar with these 
"eggs," that I began to be aware that the number of baby roaches in a beehive in the 
spring was out of all proportion to the number of "eggs" that could possibly have been 
hidden away in them; for I made it a rule to destroy all I saw when working about the 
bees. I therefore suspected that there must be something wrong; but I did not learn 
what it was until I happened to read in a book that roaches laid many eggs at a time; 
and that they were all packed into a waterproof, horn-like case. Now a little examin-
ation with my magnifying glass showed that these "eggs" are not all of the same size, 
and that the case or shell was not smooth, but made up of a segment or rings. The eggs 
on the inside are packed away in these segments. Each egg is not so very big, but 
because they are laid, "nest and all," so to speak, they look large. 

Like other Orthoptera, cockroaches do not have wings when they are small. It is only 
after they have thrown away their skeleton two or three times (these people have their 
bones on the outside, forming what we are apt to call a skin), and grown a larger one, 
that they begin to show wings. Some small roaches never grow any wings. 

But I started to tell you why I think it was that "Joe" preferred not to eat roaches. 
Among little people, the roaches are the hogs. By this I mean that they are filthy and 
dirty like hogs. They seem to prefer living in a damp, moldy, filthy place, even tho it is 
more convenient to live in a clean one. Again, they will eat anything they can find from a 
bed bug or a stinking chintz bug, to human food of all kinds, carpenter's glue, or the 
dead carcass of any of the little people they may find. They are always hungry; but, 
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between the two, they seem rather to prefer filth to decent, clean food. Joe, the blue 
jay, may not have known all this, or he may have known it and much more; but 
whatever he knew or did not know, he was wise in preferring not to eat cockroaches. 

Some families of roaches, especially in the northern part of the United States, live under 
stones, bark, etc., and seldom come into houses. They are pretty decent sort of people 
and are not especially filthy in their habits. Birds of all kinds relish this sort of roaches. 
But in warmer parts of the country there are several families that live indoors 
altogether, or nearly so. They hide in sewers, cracks in floors or walls, under sinks and in 
other filthy places, while it is light, but as soon as it is dark and the lights are out they 
scamper from every cranny and race over the premises, leaving filth and germs in their 
tracks. For this reason they are not only a disgusting people, but a positive menace to 
health. Doubtless thousands of men are made sick and die, every year, because of 
roaches. 

We may often destroy cockroaches by the hundreds by making a mixture of equal parts 
of borax and powdered sugar, and sprinkling it about where they will find it when they 
come out on nightly foraging expeditions. They eat it voraciously, and it is usually fatal 
to them. 

IV 
JEN THE TERRIBLE 

THE boy and the man were pruning trees in the orchard. The boy was not doing much 
pruning, but had his sharp eyes open and there was little of interest that escaped him. 
Now he would come with a twig bearing a nest of tiny eggs that looked much like 
timothy seed and inquire what sort of eggs they were and whether they should be des-
troyed or not. Next it would be a cocoon, or a chrysalis, and his inquiry would be, "Do 
we want this one to take home to hatch out?" The man was supposed to know all about 
these things, at least the boy thought so, and so was often much perplexed as to just 
how he should answer, for there are far too many little people for any one man to know 
them all. This man did not know nearly so much about them as the boy gave him credit 
for knowing. Besides, even had he known much more than he did, he might not have 
been able to recognize the eggs of all the people that lay on the trees of an orchard. 

Finally the boy came with a twig that had a great knot of something hard and shiny 
sticking to its side and extending almost around it. He was not quite sure whether this 
might be a nest of eggs, a peculiar gall, or some sort of new fungus. But the man knew 
quite well, for there is nothing else that looks much like the particular egg cluster he had 
found. So the man said, "Yes you may take this one home, keep it till spring and watch it 
hatch, for it is a nest of eggs of one of the Orthoptera that is our friend; tho a veritable 
hyena among the little people of the earth." 
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The boy took the cluster of eggs home, but failed to remember where he had put it 
when hatching time came. The man was fortunate enough to find it just at the right 
time, when it was no longer a cluster of eggs, but of slender, delicate babies, just a few 
hours or minutes old. Now, "cluster" may not be just the right word to use for these 
babies, for they were not clustered at all, as brothers and sisters should be who were 
facing a stern world which none of them knew, with no father and mother to protect 
them. I merely say "cluster" because I do not know what other word to use. What I 
mean to tell you is, that these babies were still so tiny and their legs were so wobbly, 
that they had been unable to travel far apart. All were hungry, and not one of them was 
willing to eat the green leaves and grass that were plentiful on every side. There was 
plenty of good game in the twelve-acre vegetable garden a few rods away, but this they 
had not learned, and even had they known it their legs were as yet too wobbly to make 
so long a journey on an empty stomach. So they began promptly to fall upon and devour 
one another, the stronger devouring the weaker. When the man first saw the cluster, 
each was glaring at the other, not daring to turn his back, lest some of his brothers or 
sisters should secure an advantage and eat him, yet hoping to be able to secure this 
same advantage over some other one of the brood. 

Here is where Jen ceased to become one of the brood and became an individual. She 
suddenly left the family and strode away into the open forests of the world. The man 
hoped she had become disgusted with their shocking manners and had decided she 
would never again taste the flesh and blood of her own kind. He knew that she traveled 
for several yards or until she found a field where ants were pasturing their cows, and fell 
upon the herd. In a few hours she had eaten them every one--herders, cows, calves, and 
all! After she had cleaned up five or ten ants who were acting as herders, and had quite 
devoured one or two hundred of their cattle, Jen felt better and journeyed on until she 
reached the canvas in front of the man's door. Here she threw off her baby clothes, 
perhaps the second time she had done this, and grew until she was about an inch long. 
Presently as the boy was playing about the lawn he spied Jen, and went into the house 
with a piece of canna leaf on which she was sitting as primly and sedately as you please.  

She was a shade of green of almost the color of the canna leaf, and had a graceful, 
slender body, with the thorax almost half as long as the abdomen. Her two back pairs of 
legs were very slim and so long as to make her appear awkward. But the odd thing 
about her was her long front legs, which were several times as long as the other legs 
and much stouter and stronger. She had no wings and her head was almost a perfect 
triangle, her two large, glossy eyes giving her a strange appearance. She had a neck that 
could bend as readily as yours and mine. She would turn her head from side to side and 
look at one so sharply as to make her appear ridiculous. As the boy held her out to the 
man, she crouched on her legs as if kneeling and then up came the large front legs with 
feet or hands half clasped, and she looked, oh so meek and innocent! 
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Said the boy, "What is this? It holds up its hands as if begging that I do not hurt it." 
"What do you think," said the man, for the boy had some knowledge of little people. He 
replied, "It can't be a lepidopter, for it has no wings and, even if it had, it has a perfectly 
smooth body, and all Lepidoptera's bodies are covered with fuzz or hair of some kind. 
Even if I could not be sure about its having wings that fit so tightly that I can't see them, 
it is too soft for a coleopter. Of course it can't be a hymenopter because it has the 
wrong shape and no slender waist between the thorax and the abdomen. I know some 
bees and the ants that have no wings, but this little fellow has the wrong-shaped head 
and does not look like a hymenopter at all." 

"What about a hemipter?" said the man. "Pshaw, it is not that," said the boy. "It has no 
long beak to pierce and suck with. It has a head and mouth parts like a grasshopper, but 
Orthoptera have wings. Even the tiniest grasshopper or cricket shows where its wings 
are starting to grow. Its body looks like a 'walking-stick,' but I don't know what that is, 
because it doesn't have any wings." "Boy," said the man, "walking-sticks are Orthoptera, 
even tho they have no wings." The boy replied, "Then this must be some kind of an 
orthopter, but I thought that Orthoptera meant straight wings." "So it does, boy, and 
some day this lady will have wings, tho the walking-sticks are Orthoptera and they never 
have wings. This is a Mantis, a Praying Mantis." And the man raised his finger toward 
her and up came the long arms with hands piously folded. "Yes, sir," said the boy, "it is 
praying for you not to hurt it. I am going to put it back where I found it and leave it 
alone." "Perhaps," said the man, "it may stay there for a few days and you may be able 
to learn more about how it prays." "It will not hurt the canvas," he added. 

So Jen became established in undisturbed possession of the canna bed, with moon vines 
and the porch boxes near by for a hunting ground. And what a terrible huntress she 
was! Early and late she was always on the lookout for any little people she might find. 
Small as she was, she seldom ate less than two or three times her own bulk in a day. 
Impossible, you may say, but the boy and the man know that it is not only not 
impossible, but that if she were fortunate enough to catch enough game she would eat 
even more than this in one day. 

One day the boy happened to see a large green caterpillar creeping toward Jen. As soon 
as Jen saw it she crouched as low as she could and remained perfectly motionless until it 
came quite close. Up went the arms as if praying. "Come here, quick," the boy cried 
excitedly; "Jen is scared of a caterpillar and is praying it not to harm her. Come let's see 
what happens." So the man came and they watched. On came the caterpillar, 
apparently without seeing Jen, till it reached within perhaps an inch of her body. Jen 
never moved a muscle till the caterpillar raised its head, and, seeming to see Jen, 
whirled about to run. Before the creature could take a step, Jen struck it on both sides 
with her long arms and set her legs for a tussle. The boy gasped, for he had not seen her 
feed before and did not realize what she ate. "Why, she wasn't scared of the caterpillar, 
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and she wasn't praying at all! Does she always do that way? Will she eat the 
caterpillar?" he asked. 

The two watched while the caterpillar wrenched and whipt about. Sometimes it looked 
as tho both would fall to the ground, but Jen managed to keep her hold on the leaf. The 
marvel to the boy was that her hold on the caterpillar never broke. No sooner was it 
worn out sufficiently to be unable to struggle violently any longer, than Jen began to 
devour it. The boy gasped with horror. "Will she eat it alive?" he said. "Watch and see," 
said the man. When Jen began eating, the poor caterpillar struggled still more violently. 

Jen had to loosen her hold and catch on again, so that she could hold it tightly to her 
mouth. Then for the first time the boy saw the long, sharp hooks on the inside of Jen's 
arms. As they were thrust into her victim's sides, he understood the reason why she 
held her arms out in front of her when anything came near. Said he, "Instead of praying, 
she was preying, wasn't she, papa? I believe she wasn't even scared when I first found 
her. She thought she could fight me." The boy and the man had agreed to call the 
creature "Jen" when they decided to let her live on the cannas. As the boy watched her 
leisurely devour the wriggling, struggling caterpillar he exclaimed, "She is terrible," and 
after that she was known as "Jen the Terrible." 

From this time on Jen was not always found on the cannas. In fact, she had such an 
enormous appetite that she would have gone hungry most of the time had she done so. 
Sometimes she was not seen for several days, and again at times she traveled but little. 
But much was learned about her for all that. One morning the man placed a large 
katydid on the leaf where Jen was hiding. It stood still for a few moments, and then 
started slowly to crawl toward Jen, not seeing her at all. As soon as the mantis saw the 
katydid, she crouched just as low as she conveniently could and remained perfectly 
motionless. As the katydid moved, she turned her head so as the more easily to watch 
her every movement. This ability to turn the head, so as to give direction to the sight, 
without turning the body, and so thus attracting attention, is one of the peculiarities of 
the mantis tribe, who are almost the only ones among little people who can do this. 

The katydid did not notice Jen till she was perhaps within two inches or less of her, 
when it suddenly stopt and seemed uneasy. Jen instantly did an amazingly startling 
thing. She had grown now to be almost two and one-half inches long, with wings large 
and strong enough to enable her to fly readily. You must know this in order that you 
may understand what she now did. Like a flash she raised herself to full height on her 
four hind legs, her body rigid and straight, her cover wings raised at right angles to her 
body, with the under ones spread from these downward to her body, her long arms 
raised as high and flung out as far apart as she could hold them, their spots showing like 
terrible eyes and their fearful lances all ready to strike.  
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The katydid, which itself is no mean fighter and sometimes kills and eats grasshoppers 
of large size, tho it lives mostly on leaves, at this point froze in her tracks. Whether 
terrified or merely startled, no one could tell, for soon it started slowly to move as tho 
to make away. Jen began then to move her abdomen up and down, ruffing it against her 
out spread hind wing with a loud, rasping thud like the sound of the wings of a cock sage 
hen I used to watch strutting on the western plains, and advanced toward her victim. 

The now bewildered katydid turned to face her, when like a flash own came Jen's arms, 
striking their hooks full length into both sides of the katydid, which struggled, and tore 
with its feet with all its might, trying to wrench itself free. It tried in vain to use its jaws, 
but Jen managed to keep it too far off for this. The katydid has the more powerful jaws 
of the two, but Jen was not only heavier of body, but her strong arms and especially her 
long, sharp hooks gave her all the advantage. The struggle continued possibly a minute--
it seemed much longer--when Jen managed to throw her head and part of her thorax on 
the head of her victim and to force it down, making an opening in the poor katydid's 
armor between its head and body. At once Jen began to eat into this opening, 
unmindful of the katydid's struggles. These struggles did not last long for Jen was eating 
away the large nerve ganglia that serve as a brain. 

The man had seen enough and went his way. In passing the spot an hour and a half or 
two hours later, he noticed that the mantis had finished her meal, eating everything but 
the hardest parts of the legs and cover wings. Nor was she satisfied then, even tho she 
had eaten over half her own weight, for she was ready to eat a fly that was offered to 
her. 

One day a mocking-bird alighted near Jen. As there was a window between them, the 
bird did not mind the man who was watching him from behind it. The mocking-bird lives 
largely on little people of the great out-of-doors. Even tho he may not care to eat one of 
them, he often catches it in his bill and kills it by beating it against a limb. Jen saw the 
bird, for she crouched even lower than when she first saw the katydid. The bird 
evidently did not see Jen, but he took a step nearer, so near in fact that he almost 
touched her body. There was none of that terrible awakening in Jen that came when the 
katydid approached. If possible, she lay flatter than ever on the leaf, and as birds do not 
see readily where there is no motion, the mocker soon flew away, and Jen had escaped. 
She knew well the first trick of those who live in woods" When in the presence of a 
dangerous enemy, freeze in your tracks, and do not move on pain of your life." 

By the first days of September, Jen had become very heavy. Her abdomen had grown to 
be as large around as my finger, and she was so heavy with eggs that she seemed to 
move with difficulty. 

I am sure she went hungry much of the time, for one so clumsy certainly could not have 
got about enough to catch the game needed to satisfy the appetite of a praying mantis. 
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This may account for the last and most terrible of the terrible deeds the man and the 
boy saw Jen do. One day a trim, slender-bodied young male mantis arrived in Jen's 
neighborhood. Just how he knew there was a marriageable lady stopping there I do not 
know. 

Perhaps he did not know it at all, but just chanced to be there himself. However it 
happened, he now began running and flying about from plant to plant and leaf to leaf, 
as if hunting. The boy discovered him, and was sure he was a mantis, but could not 
understand why he was so much smaller than Jen, tho clearly he was as old, for his 
wings were fully developed. The thing he especially could not understand was why his 
abdomen was so trim and slender, while Jen's was now so large and fat that she moved 
about with difficulty. The man made it plain that Jen was so large because her abdomen 
contained several dozen eggs, besides enough gelatine-like material to build one or 
more nests, in which to deposit these eggs to protect them through the winter and 
possibly to feed them when they first hatched out in the spring, while the male's 
abdomen contained none of these things. 

So it happened that the man had a chance to place the newcomer where he would 
surely find Jen. Evidently with him it was a case of love at first sight; for he at once 
began to show the greatest agitation, dancing about, turning his head from side to side 
to admire her, while his wings were all a-tremble. It was plain to be seen that he was 
doing everything in his power to attract her attention and to please her, but she sat 
stolidly still and paid absolutely no attention, seemingly not seeing him at all. He at 
times grew bolder and advanced toward her, and then, as if overcome with bashfulness, 
retreated again. The man thought he had seen many human folk act much as did these 
little folk of the woods. Finally it just seemed as if this courtship would never end in time 
to allow him to accomplish any of the necessary work of the day and so he left the two 
to themselves.  

Some time that evening or the next, Jen evidently had made up her mind to accept him 
as the father of the hundred or more children whom she hoped to produce the next 
season. At any rate, the next morning they were caressing each other as ardently as any 
two human lovers could. 

All went well for two days. If the two had any family quarrel neither the man nor the 
boy knew anything about it. The third day the male insect was sitting quietly a few 
inches away from Jen, apparently resting; possibly he was not feeling well and any way 
would not have lived long. Without apparent provocation of any kind, Jen approached 
and suddenly pounced on him as she had on the katydid before. Taken by surprize, he 
made no resistance at all. In a few moments his own lady love had eaten his head off 
and was quietly munching his body as if it were as choice and proper a meal as any she 
had ever eaten. 
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Said the boy, “I am going to kill her. No creature that is so heartless as to eat her own 
husband can live if I can help it." But the man said, "Leave her alone. Her standards of 
right and wrong are not your standards. Perhaps with the chance she has had, it is no 
worse for her to do as she has done than it was the other day for you, with the chance 
and training you have had, to scold your little brother and cuff him because he did not 
act to suit you. Yet God, in whose sight your action was certainly disgusting, just as Jen's 
has been to you, let you go right on and live, and even cares for you as before." Said the 
boy, "I guess I will let her live, but it was the truth when we put 'the Terrible' part to her 
name. She is 'Jen the Terrible,' all right." 

V 
SILVER FISH 

HOUSECLEANING at our home came in the first part of May, when everything was 
abloom in orchard and woodland, and the birds were holding morning concerts 
regularly in the maples that grew by the well and overshadowed the milkhouse. My part 
of the housecleaning, with my older sister's help, was to rake the entire lawn and clean 
out the winter's woodboxes and the attic. Such a heap of dead grass, leaves, sticks, 
papers, and other rubbish as we did deposit on the old chip pile just outside the yard! 
Sometimes it took two full days to get everything in order so that the lawn-mower 
would cut properly. All the papers in the attic had to be sorted and those that were not 
valuable dumped upon this pile. Some one who had fewer friends living in the lawn 
grass or in cracks and crannies of the attic might have gotten through with the work 
sooner than one who felt that he must be courteous enough to stop and visit with old 
friends whom he had not seen for months. Such friends just kept coming along when I 
was at work, and being polite to them took a lot of my time. But no one objected so long 
as I finished in time to carry away the straw that had been under the winter's carpets, 
and place it on the pile. 

When the "trash" was finally all on the pile, the supper over and the dishes done up, 
what a bonfire we did have, father, mother, and all of us children! Sometimes we could 
roast eggs and potatoes in the embers till late at night. That was a red-letter day in the 
year. 

But I started to tell you of a queer little people we used to meet when we were sorting 
papers in the attic. Even when we looked over and dusted books in the bookcase that 
were seldom used, we sometimes found them living right between the leaves. Wasn't 
that a queer sort of home for them? They were such shiny, silvery little fellows that we 
called them silver fish. They were not over a half or three-quarters of an inch long, and 
were perfectly flat. I suppose that was the case in order that they might run in between 
the leaves of a book easily, even when closed tightly. If you will look for them among old 
books and papers, or in an old box where clothes have been for a long time, you will be 
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pretty sure to find them, for little as they are, they have traveled all over the United 
States. For that matter, they have traveled all over Europe too. They may have come to 
America from Europe for aught I know. 

They never could have swum across the ocean, however, nor could they even have 
walked over the miles that divide parts of our own country, for they are very delicate 
little fellows and so slick that one can scarcely pick them up without mashing them. 
They must have been bright enough to get into a grip or a box when some one was 
about to travel, and so get a free ride, and when they came to any place they liked they 
settled down, just where you will find them to-day. They do not like to come out where 
people can see them. I do not know whether they feel that they do too much evil to 
come to the light, but certain it is that no sooner did we move a paper or open a book so 
we could see them, than away they scampered as fast as they could go in order to hide 
again. 

Big science men tell us to call their tribe Thysanura, a word which means "fringe-tail," 
because the silver fish and most of their uncles and cousins have a number of hairs in 
their tails, or where tails should be were they four-footed animals. This is one way in 
which you can tell that they belong to this family. None of them ever has wings. When 
you see their babies, you can tell at once whose babies they are, for they look like their 
fathers and mothers only that they are smaller. This is unusual among little folks, as you 
know. When I tried to pick up silver fish I always got scales on my fingers, much as one 
does when he catches butterflies in his hands. Of course I had to look at them with my 
microscope, and I found that they had simple eyes. Almost all of the other little peoples 
have compound eyes, except members of the Thysanura family. Some of the Thysanura 
have a good many eyes, and there may be several that are close together, but they are 
simple eyes just the same. 

My silver fish looked to my eyes like baby crawfish that had no pincers, and when I put 
one under my magnifying glass it looked more than ever like a baby crawfish. I had seen 
plenty of crawfish in the creek in the springtime, their mother carrying a whole dozen or 
more of them under her tail. Under the glass the silver fish has the queerest kind of tail. 
It is made up of one bristle that sticks straight back from its body, and two others that 
stick out in such a way as to make a letter T. It is hard to see this tail, or the antenna; 
either, without a magnifying glass. 

These little fellows live on sugars, starches, and glues. It is because these are to be had 
in books and papers that they like to make their homes there. They lay tiny eggs, eggs 
that are so small one can not see them without a glass--lay them early in the spring, in 
the cracks and wrinkles of paper or of a book, which means that the baby will find plenty 
of food when he is hatched. They may lay eggs at other seasons for all I know, but I 
never found baby fish moths at any other time than in the spring. "Fish moth" is what 
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my neighbors call the silver fish. You can take your choice of names, for they will never 
know the difference. 

These little fellows sometimes get so thick in libraries that they eat the paste and glue 
from books and cause them to come out of their bindings. If the paper is glazed, they 
will eat this glazing off, and even eat holes in the paper itself. Once I put away some 
white shirts stiffly starched, and left them all summer in a place where these silver fish 
got at them. They must have had one long picnic all this time, for the starch was eaten 
out of my shirts. In getting the starch they had made so many holes that the shirts were 
ruined. Clothes that are to be put away in boxes for some time should have all the 
starch washed out of them before they are put away, for no one can tell when these 
little people may decide to take up their residence in that box. 

Another thysanuran frequently find looks something like a small, wingless cockroach in 
color, but it is more slender. It is about an inch long. The body ends, in a pair of forceps-
like pincers. We call these creatures forceps-tails. I do not know for sure what the 
forceps are used for, but it amused me once to have one that I caught try to pinch my 
finger with his nippers. Try as hard as it might, it could not make me feel that it was 
pinching. From the fact that they always try to pinch me when I catch them, I am 
inclined to believe that they use these forceps to catch and hold food, but as I have 
never seen one do so I can not be sure of this.  

They have such soft bodies that it is hard to handle one without injuring it. They live 
mostly among moss and lichens in the woods, and we often find them under the rough 
bark of trees. They do no one any harm, so far as is known. It is these and some other 
little peoples that small woodpeckers are looking for when we see them creeping about 
over the bark of trees, searching every cranny closely. 

The only other member of this family you are apt to find is the bakery fish moth, which 
lives in most bakeries, hiding away so snugly among bricks and in cracks in the floor that 
it is almost impossible to get it out. I have seen it in oatmeal boxes, tho it prefers to eat 
the flour and sugar dust that flies about in a bakery. Tho it is more delicate and smaller 
than the silver fish, it prefers to live among bricks that are so warm you would not like 
to hold your hand on them. They often run without injury over bricks that are so hot it 
seems as tho they would be cooked. For this reason they have been called fire brats. 
They look much like silver fish. 
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PART FOUR 

BEES, WASPS, AND ANTS 

I 
BUMBLEBEES 

ONE winter when it was bitterly cold the snow was so deep one could drive anywhere 
without paying much attention to fences or ditches. My brothers and I each day took 
the bobsled to the cornfield for a load of fodder to feed the cattle. I particularly 
remember one of these trips for two reasons. First, I so frosted my ear that I thought I 
would have to go to the house and leave the work to my older brothers (I was then only 
about eight years old); second, just as my courage was all but gone, and I was ready to 
try to wade home through the deep snow, my brother John pulled an armful of fodder 
from the shock and out rolled a great bumblebee as stiff as a poker, and apparently as 
lifeless. He picked it up and began to blow it into life in his hands. Soon we heard a 
feeble buzz. As I could not bear the thought of throwing it down to perish in the snow, 
caring f or it gave me something to think about till we got home, so that I forgot my own 
troubles. 

After we took the bumblebee into the warm kitchen, it was not long before it was able 
to fly about the room. I do not remember what became of this insect, which was a 
"queen," tho I did not know this at the time. But when she found that spring had not yet 
come, she probably crawled away into some corner of the house, or crept into some 
other hiding-place, there to sleep until spring arrived.  

Up to this time, bumblebees had been among my bitterest enemies. We were at open 
war from early spring until late autumn. I hardly think I was a fair foe, however, for I was 
more of a pirate or robber than a soldier. Early in the springtime I would begin spying on 
bumblebees as they were harmlessly gathering honey, and would track them to their 
homes or nests as we called them. These nests were carefully marked and then left 
alone till red clover was in bloom. When it was known that honey was to be had, the 
small boy recruits of the neighborhood were called in and we declared war.  

Days and weeks had been spent in discussing plans for the attack, in preparing 
"paddles" and other weapons, in locating places of retreat, such as bushes or tall weeds 
stuck in the ground, cocks of hay, etc., to which one could instantly fly for safety when 
the bees made a sortie in force. Ignorant that trouble was brewing they had little 
chance, however, tho they were armed each with a good sharp spear and were fighters 
by nature. Every bumblebee in the nest belonged to the standing army, if not actively 
engaged in gathering provisions, and even the latter were good possible recruits, every 
one sure to volunteer in case of war, so they were by no means unworthy foes. Many 



Knowing Insects Through Stories 

www.temkit.com    52 

was the time when they routed our entire forces, and when the day was done we often 
retired to our homes defeated and partly disabled, while the bumblebees remained 
masters of their citadel. This was usually the case when they had been wise enough to 
build underground, in a hollow stump, or in some old building. 

You may be interested in knowing just what kind of weapon their spear is. It is made of 
two slender shafts tied tightly together and forming a very sharp point. On the inner 
edge of each shaft are notches that fit into each other; and at the base of each shaft are 
muscles that control them. When the bee makes an attack and inserts the point of the 
spear, or sting, into an enemy, the muscles first force in one shaft and then the other, 
the notches holding all that is gained, and thus the sting is quickly inserted to its full 
length. At the base of the sting are sacs of poison. When the sting has been inserted 
deeply, the bee presses on these bags and causes the poison to run down a groove in 
each side of the sting, which places the poison deep in the flesh of the victim, causing 
the pain and swelling so well known to every one who has ever been stung. The 
bumblebee sting is sharper than the sharpest needle and is fully half an inch long. 

These people are wise creatures. They always strike for the face and especially for the 
eyes. If unable to strike the face, they often do not strike at all. They are not so 
particular about this, however, as is another of the Hymenoptera, our common honey-
bee, which may be because the bumblebee seldom leaves his sting in the victim, and so 
can strike again and again without losing its own life, while the honey-bee always leaves 
its sting and so loses its own life, provided it makes a fair strike. Perhaps it is wise 
enough to reason that, if it must give up its own life, it will at least try to save its 
country, the hive, from destruction, by blinding the enemy. 

That poor half-frozen bee of so many winters ago gave me an interest in getting 
acquainted with bumblebees, and, as is almost always the case with those whom we 
dislike, when I became acquainted, I found that, instead of being enemies, bumblebees 
had been among my best friends all the time. As I gradually came to realize this I ceased 
my warfare or piracy entirely, and since I was fourteen years old I do not think I have 
ever helped to destroy another nest. I must now tell you some of the things I learned 
about Mrs. Bumblebee, the largest of the Hymenoptera family. The one that gave me 
my first genuine interest in her race was the first insect I had ever known to hibernate, 
for that was what father told me she was doing in that corn shock.  

Of course I had to be told what the word meant and I will explain it to you, for I have 
since learned that most of the little peoples who live in the cold parts of the earth 
hibernate. This means that on the approach of winter they creep into some dry place 
where there will be little change of temperature and fall into a deep sleep. They neither 
eat nor breathe, nor does their heart beat or their blood circulate, and yet they are not 
dead, but remain in this condition till the warm spring returns, when they awaken and 
go about their business just as tho nothing had happened. 
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My bee, in case she lived after what had happened to her, probably awakened with the 
return of the flowers, crawled from her hiding-place and went forth seeking a place in 
which to build a home. Perhaps she found an abandoned mouse nest, either in a 
meadow or possibly in a hollow stump or between the walls of some outbuilding. Then 
she would have overhauled the abandoned nest, making it as clean on the inside as a 
parlor, and so prepared the outside as to make it waterproof. A single opening about an 
inch in diameter would have been left toward the bottom of the nest through which she 
could have entered as the door to her home. 

When all was ready for housekeeping, she doubtless made a sort of wax which she 
mixed with bits of hair or veins of grass, and spread it over a small part of the floor of 
her nest. On this she placed a mass of pollen mixed with honey, both of which she had 
gathered from flowers. In this she laid three or four eggs. Every day she continued to 
gather pollen and honey, adding to the mass, until she had more than was needed for 
food by the first lot of babies when hatched from the eggs, and then would lay more 
eggs.  

Her eggs hatched in three or four days into small white grubs that at once began to eat 
the pollen and honey. They all ate at places a little separated from one another, and 
soon every one began to spin the base of a fine silken cell. As it grows it enlarges this 
cell until, when the grub is ready to turn into a pupa and go to sleep, the cell is over an 
inch long and as thick as your thumb. As fast as these cells grow the mother bee 
strengthens them with bits of hair or pieces of leaves or grass, mixed with wax, making 
the walls strong, and binding them into an irregular comb. All this time she has had to 
go far afield every day to gather her own food and to get more for other babies as they 
are hatched. 

As soon as she has a family of two or three workers ready to go afield, she remains at 
home and attends to her household. This she does partly to protect her future children, 
for hard as bumblebees work, and tenderly as they help growing grubs to build their 
cells, they will do everything they can to get newly laid eggs; and if they get one will eat 
it. A queen must stand guard over her eggs constantly until they are hatched, and at 
times has to fight hard to keep her grown-up children from eating them. Yet no sooner 
does she become the mother of laying queens, which she does before the summer is 
half over, than she is just as anxious to eat their eggs as they are to eat hers. Sometimes 
there are ten or fifteen laying queens and scores of workers in a single bumblebee's 
nest. They certainly are kept busy watching their eggs, yet they never come to hard 
blows, for the would-be thief, if caught, seems to realize that she is in the wrong, and so 
lacks the courage of one who knows it is in the right.  

The growth of a colony makes necessary the laying up of a supply of food for use on 
rainy days or on days too cold for bees to go out for supplies. Bumblebees seem to know 
they can not remain in their homes during the winter, and so do not lay up more honey 
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than they would use in a week or ten days' time. The most that I ever found in a nest 
was about a fourth of a pint, while many nests only have one or two cells, or perhaps a 
half teaspoonful of honey. But the sweetest honey that ever tickled the palate of a dirty-
faced, hungry boy is bumblebee honey, squeezed from the cell into a grimy hand, and 
licked up while watching to see that some returning worker does not sting him 
unawares. 

As soon as a colony has increased to a dozen or two members, should the night be 
warm and the moon shine brightly, the members work all night. 

Unlike honey-bees, who never sleep, they take advantage of dark or cold nights to sleep 
so long as it is too dark to go afield. They now show one of their most interesting traits. 
They appoint a night watch, who is not allowed to sleep at night, and quietly creeps 
about over the brood to make sure that all is well, until about three or four o'clock in 
the morning, when, as the first trace of dawn begins to light up the eastern sky, she sets 
up a loud trumpeting sound, produced doubtless with her wings, and awakens the 
sleeping colony to activity. The same bee acts as night watch as long as she remains in 
the nest, but if she is removed, another bee will be found in her place at the following 
dawn, and will awaken the whole industrial city. Just who it is that settles upon the task 
each bee is to take up, and how the appointments are made known, would take a wiser 
head than mine to find out. 

As winter approaches, new queens are reared and immediately leave the nest to seek a 
mate in the clear blue sky. Then they fly far from the old home and often creep into 
some such place as did the bee of that corn shock, so many winters ago, and there go to 
sleep for the winter. I have known several to crawl into a single hollow log in an old 
house, making sure that the entrance was too small for a mouse to get in. In splitting 
wood in the winter one sometimes finds a bumblebee in some such little hollow in an 
old log or in a tree trunk. Bumblebees seem to know full well that should they go to 
sleep in their nests on the ground, they would be eaten by some hungry mouse long 
before the winter ended. Mr. Mouse is wise enough to keep away from a nest as long as 
the bees are awake and able to defend themselves; but he marks them well, and no 
sooner is he sure that they have been stiffened by the cold, than he boldly raids the nest 
and eats everything--bees, babies, honey and all. 

I have not told you why bumblebees are our friends. Red clover is one of the most 
valuable crops we grow on farms, both as hay for cattle and as a means of improving 
land. But the bloom of this plant is so constructed that it can not make seed if left to 
itself. The pollen grows near the top of the tubular, pea-shaped blossom, while the pistil 
is near the bottom, under a fold in the flower. But the pollen grains must reach this pistil 
before a seed can be produced, and the pollen, if it falls off itself, will not fall under this 
fold in the flower. Clover well understands its own helplessness, and so has hired the 
bumblebee to place the pollen on the pistil. Like a wise employer, it never pays until the 
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work is done, but always has the cash ready when the job is finished. I suppose clover is 
not so particular about who works for it, but Mr. Bumblebee is almost the only one of 
the little folk who has the proper tools with which to do the job well. 

Down under the pistil, in the lowest end of the clover flower, lies the bee's pay for his 
day's work-a drop of the very best and sweetest honey you ever tasted. His tools consist 
of a long tongue and a hairy, awkward head. To get at the honey, he must crowd his 
awkward head into the flower, which knocks the pollen out of its cell, and a part of it 
falls to the lower part of the flower. When the bee pokes out his long tongue to lap up 
the honey, he can not help pushing a few grains of this pollen onto the pistil, and then 
the flower can make a seed. 

Some years ago people in Australia thought it would be fine to grow clover in their 
country. They sent over the seas and got clover seed, but the despised bumblebee was 
left behind. He was thought to be a cross, ill-tempered, old bungler, of no use to any 
one. The clover grew nicely enough, but never a seed would it produce. Cultivate it as 
best people could, it simply would not make seed, and as clover lives only two years, 
they soon had no more than they had before. The clover was not to blame that there 
was no help in Australia to put pollen on its pistil. Then men began to study the matter, 
and finally sent for more seed. This time they got a few bumblebees, too; the seed was 
sown, and the bees well cared for till the clover was in bloom, when they were turned 
loose in the field, recognized their old friend, and went to work. Soon the clover was 
making seed as well as it did in its old home. 

One day some one told me that I could catch bees in my hands without getting stung, 
provided I held them in such a way as not to crush them. I tried and found it true. When 
I catch them in my two hands, they will crawl about and even try to creep out between 
my fingers without doing me any harm. Bees never sting when they can not see how 
they are to get away afterward-that is unless they are pinched hard enough to hurt 
them. 

Catch a bumblebee and examine it, and you will see hairy-like fur that covers its body. 
All bees have this. This is one of the ways by which you can tell wingless bees from ants. 

II 
THE PAPER MAKERS 

This book is printed on paper. We also use paper for writing letters, for picnic napkins, 
and hundreds of other purposes. We should hardly know how to get along if all paper 
were taken from us, especially if we could not make more. Yet, when the Bible was 
written no one had any paper such as we have, nor, indeed, had ever seen any that was 
made by man. In fact, men have known for only a few hundred years how to make such 
paper as we use; while it has been for a period shorter than one man's lifetime that they 



Knowing Insects Through Stories 

www.temkit.com    56 

have known how to make it so cheaply that it could be used as freely as it is employed 
at the present time. 

 
One family of little peoples of the great out-of-doors have, however, built houses of 
paper of the best quality for some thousands of years, and they manufactured it 
themselves! I suppose God taught them how in the very beginning. All are not equally 
skilled in making paper, but the ones I mean to tell you about are real experts, whom we 
have always called "bald-faced hornets." When a boy I think I feared a bald-faced hornet 
more than any other of my little neighbors, and never dared to go to war with him and 
his army. I did not learn till I was almost grown up that even he is our friend, and that he 
never attacks us unless he feels that he is doing it in self-defense. He has a powerful 
spear, it is true, and is the most expert of all his tribe in using it. But it was given him to 
use in hunting, for he is a great hunter and kills and eats several times his own weight in 
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game every day. The best part of it all is that one of our worst enemies is his favorite 
game--the common house-fly. 

One early spring morning a bald-faced hornet, who was looking for a proper place in 
which to build her nest, selected a spot on the lintel of a neighbor's front porch. No one 
had any idea what made her choose this particular spot, for there were hundreds of 
likely places all over the eighty acres of woods that came up to this neighbor's, Mr. 
Stalker's, back door, and to human eyes, any of them looked better suited for a hornet's 
nest than the particular place selected. For some reason the hornet selected a spot so 
located that no one could enter or go out of Mr. Stalker's front door without walking 
directly under it. 

In some way known only to herself, she had made a sort of glue, which she spread over 
the place chosen; this was intended to secure the prospective nest fast to the wood. The 
hold had to be so firm, in this case, as to sustain a weight of fifty pounds or more, for 
the nest grew to enormous size. As there was no limb or other support to which the side 
of the nest could be fastened, it had to hang suspended from the bottom side of a flat 
board lintel. On this spot of glue was built a solid paper cable, not more than a half inch 
long and little larger through than a toothpick. In making this paper, the hornet would 
go back and forth to an old rail fence, or sometimes to a dead limb of a tree, and there 
gather fine lint. I do not know just how she did it, and I doubt if any one else knows all 
about how it was done, but she chewed this lint and mixed something with it that made 
it into flake paper, which was built into her nest, and then she went back for more. 
Where very good paper is needed this flake is dried and then chewed again, sometimes 
two or three times, before it is used. The lower end of the paper cable she widened into 
a hollow paper ball, with just one hole at the bottom to serve as a door. The paper cable 
was extended through the roof of the ball, and on it was built a saucer-shaped comb, 
made up of cells about the size of the cells in a comb of honey. A roof of paper covered 
the top of these cells, and the cells all opened downward. 

The hornet's first comb was not over an inch in diameter, and the entire nest was no 
larger than a lien's egg, but it was quite a task for one lone hornet to accomplish. As she 
finished it in only a few days, she must have been busy every minute of the time it was 
light enough to see. As soon as the comb was finished, and an egg laid in every cell, she 
began to look after her family duties. As this hornet does not store up honey or other 
food, it has, by hard labor, to gather enough for itself and family every day. This hornet 
kills and eats flies, and even feeds her babes on their juices. She also sips fruit juices, 
sugar from watermelons, cane pumace from sorghum mills, and will even carry away 
bread crumbs from tables if she can get into a house. I was never able to learn which of 
these foods were fed to the young. Hornets are too nervous to allow a very close obser-
vation to be made of what is going on in their home. Besides, as they have only one 
small door and no windows, it is pretty dark in there. I have stood within two feet of a 
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nest and watched what was going on until I was tired of watching, but I never dared 
touch the nest, much less cut open the side to see within. In justice to hornets, I ought 
to say that, while they are very fond of fruit juices, I have never known one to break the 
skin of even the tenderest fruit in order to get at the juice. They only feed on fruits that 
have been injured in some way. 

It was surprizing how soon there were a dozen hornets in our neighbor's nest, all 
children of the mother who had built it, all workers who did not lay eggs. Every one was 
busy from daylight till dark, gathering lint, making paper, and enlarging the nest. One 
can not watch hornets at work with-out being charmed by their ingenuity. The nest that 
at first had been only the size of an egg soon grew to be as large as a cocoanut, but 
there was never an hour when a sudden shower of rain would not have found every wall 
intact, so that all the hornets would have been dry inside their home. In enlarging the 
nest the paper cable was lengthened, so as to support more and larger combs, one 
beneath the other. In these were hundreds of newly laid eggs, youngsters of all sizes, 
and fully developed hornets, gnawing a way through the wall of paper cells to freedom 
and a place to live and labor with grown-up folk. Every day through the long summer 
this growth and labor went on, until when frost came this nest had become the largest 
paper hornets' nest I have ever seen. It was fully eighteen inches in diameter and four 
feet long. I think there must have been as many hornets in this stronghold as there are 
honey-bees in a strong colony in a beekeeper's yard. 

When the first workers were hatched and strong enough to go afield, they allowed their 
mother to stay at home, while they not only attended to all of the heavy work of the 
household, both indoors and out, but even brought her food. This was a good thing to 
do, for, as the nest grew in size, it became quite enough for one hornet to do to lay the 
eggs required to keep thousands of cells full of young. By the middle of the summer she 
was laying hundreds of eggs in a single day. She had now laid a few eggs that would 
hatch into queens, and more that would make males, but most of the eggs still hatched 
workers. By fall there were perhaps a dozen or two queens in that large nest, living 
together as peacefully as could be. Just before cold weather set in all these queens 
would leave the nest and crawl into some dry place and go to sleep till spring. Then each 
would choose a new location and there start a nest. 

You have no doubt wondered if these hornets drove Mr. Stalker's family from their 
house, as the neighbors warned him they would do if he did not destroy their nest. He 
determined not to destroy it, but to treat hornets right and take his chances as to the 
outcome. He allowed no one to quarrel with the hornets. I ate dinner at his table when 
a dozen might be seen flying over it at one time. All the neighbors' dining-rooms were 
scourged with flies that summer, but it was neither wise nor necessary to use a fly-brush 
in his. The hornets caught every fly that dared to come near the table. Visitors were 
greatly entertained watching how quickly a hornet could catch a fly, bite off both its 
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wings, gather it up and carry it away. I have never seen a hornet eat a fly. He always 
takes one away before eating it. 

No one in this household ever dodged or struck at a hornet when it came near, and no 
one was stung during the entire summer. Yet I know of no one, among human beings or 
little people of the great out-of-doors, who is more suspicious and excitable than are 
bald-faced hornets. They always have guards stationed about their doors looking for 
trouble. And I long ago learned that when any one is looking for trouble he is almost 
sure to find it. Never look for trouble. It is a bad habit. A stranger can seldom come near 
a bald-faced hornets' nest without some of these guards becoming excited. Thinking he 
means to cause them trouble, they attack him. A man may never suspect he is near a 
hornets' nest till he is stung. For this reason men usually hate hornets and destroy their 
nests in some way as soon as they are found. In our neighborhood the favorite way to 
do this was to burn them with a torch placed on the end of a long pole. Hornets have 
been largely driven out of thickly settled places into brush regions, and are rapidly 
disappearing from the face of the earth, all because they are always looking for trouble. 

That they are not bad at heart was proved by the fact that the thousands of hornets that 
lived on Mr. Stalker's porch, where they saw men every day of their lives and so felt 
acquainted with them, never made any trouble. Many people who are good at heart 
allow their suspicions and their rashness to get them into trouble with all who know 
them. It pays to keep a cool head and never to believe evil of any one until he has 
clearly proved that he merits it. 

III 

THE BLACK KNIGHT 
IN beginning this book I promised that, if you would go out-of-doors and become 
acquainted with your small neighbors, you should find knights who went about seeking 
enemies and destroying them, just as you read in history-books that knights did in the 
long ago. Many have read how there was a time when people in Europe feared the 
Saracens of Asia, who had conquered the Holy Land, and thought they were a curse to 
the world and should be killed. So thousands of men took a vow that they would give 
their lives to seeking out these enemies and killing them on sight. The Saracens were 
Mohammedans who tried in every way to force others to turn Mohammedan or be 
killed. They had conquered the Holy Land, Egypt, and Spain, and were making progress 
in eastern Europe. Christian people in Europe wished they and their children might be 
allowed to believe in the Bible and Christianity, and it was for this reason that they 
organized the Crusader Knights. 

The Bible teaches us that when God created the world He made every creature after his 
kind, and gave it a place to fill and food to eat. Adam was made perfect, and to him was 
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given rule over all. He was to care for and direct other creatures, in much the same way 
that we still care for horses, cattle, and sheep. In turn, each was to do its part in helping 
Adam to make the world a better and happier place for all to live in. All know how Adam 
and. Eve failed to do their part and so lost their home, their control over living 
creatures, and even their own power to do right, without special help from Above. 
Lucifer, whom we call the devil, had thought he knew better how to manage the world 
than the Creator himself. It was he who persuaded Adam to do as he did. Ile has since 
had his chance to prove how little he knows as to how a world should be run. Creatures, 
left to themselves, in so far as man was concerned, having no one to help or direct 
them, and being more or less influenced by Satan, used the wisdom God had given 
them, and did the best they could to adapt themselves to rapidly changing surround-
ings. When their own natural food was not at hand, they had to eat something else. 
Many became so destructive to certain plants that the whole world would have been 
ruined had God not restrained them, for the word to Adam after he had sinned, "I will 
greatly multiply thy sorrow and thy conception," applied to other creatures as well as to 
man. Thus many little people developed the habit of eating their fellow creatures, and 
so became their natural enemies. 

No one knows much about the many changes that took place in the work of getting 
things adjusted, so that the world could get along while God was allowing us to learn 
the lesson that only the Creator knows how a world should be conducted. Many 
creatures that He made have disappeared entirely. Others have changed so much that 
Adam would never know them as children of his friends of so long ago. 

The most wonderful lesson we learn from the study of these, our neighbors, is the 
remarkable way each has fitted itself to do its own chosen work and to fill a place in the 
world. The better we come to know how each checks or helps the other, all working to 
the grand end of making tie world a place for all to live in, without allowing any one kind 
to become so numerous as to control all, we can not help recognizing that, even tho 
some of their ways are cruel and repulsive to us, the hand of their Creator has guided all 
changes, saying either, "This is the way, walk ye in it," or "Thus far canst thou come, and 
no farther." 

I started to tell you the story of a black knight you all may find, if only you take the 
trouble to look for him in the places where he may be found. On the old home farm we 
usually grew many loads of yellow pumpkins to feed to cattle late in the fall when the 
pastures were short. It was my job to go through the cornfield in June and plant a hill of 
pumpkins wherever a hill of corn was missing. Sometimes this was done as late as the 
first of July. It was while planting these pumpkins that I first met my black knight. We 
call her Tiphia, for the one I shall tell you about was not a gentleman knight at all, but a 
sort of Joan of Arc. 
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The first I saw of Mrs. Tiphia, she alighted on the ground just in front of where I was at 
work and began nervously to run about, looking first one way and then the other, as tho 
she were looking for something that did not belong to her and afraid someone would 
catch her in the act. For all the world she reminded me of a naughty child that was 
trying to get into mother's pantry and was afraid mother might come through the door 
and catch her. She was afraid she might be caught by one of the little peoples that are 
always on the lookout for Tiphias to eat. Finally she seemed to have reached the place 
she sought, and with her wings all a-quiver with excitement, she began digging into the 
ground for dear life. Of course I wondered what it was she was trying to get, and 
watched her till she had completely buried herself under the ground. I had never seen a 
Tiphia before, but I had learned enough about my neighbors to know that she was a 
digger wasp, and so thought it was not wise for me to dig in the ground after her. I 
waited and watched, but she never came to the surface again, at least not at the place 
where she had entered. I am afraid I did not get as many pumpkin seeds planted that 
afternoon as I should. 

Neither father nor mother, my unfailing source of information, could tell me what she 
was after. Father reminded me of the spiders I had so often watched, Tiphia's sister, 
Mrs. Mud Dauber, capture and carry to her nest. He said my black friend was probably 
on some similar mission. It was a long time before I learned what she was really about. 
You will remember the large white grub worm, the child of Mr. and Mrs. May Beetle, 
which burrows its way through the ground in cornfields and eats the roots of corn, and 
sometimes becomes so plentiful as almost to destroy whole fields. It was this grub that 
my black knight was seeking. How she could tell where to dig I do not know, but after 
she went into the ground she did not dig far before she came to a tunnel through which 
Mr. Grub had passed. Down that tunnel she rushed as fast as her legs could carry her till 
the game was found. Then she advanced cautiously, in order to pounce on him una-
wares.  

Some way or other he became aware of her presence and prepared for battle. He did 
not mean to try to escape at all, for he knew this was hopeless; but he did not mean to 
let her pounce on his back if there was any way of preventing it. He felt that he was safe 
so long as he offered a defense. So he doubled himself up, blocking the tunnel with his 
fat body, leaving his head and legs protruding so as to be able to grapple with her. After 
maneuvering about and attempting to drag him from his position a few times, Tiphia 
began to dig above him, making the tunnel larger. So fast did the dirt fly that it was not 
long before she was able to get at Mr. Grub from any side. The real battle now began. 
No sooner did she grab his back than he would turn over, or thrash her so hard against 
the sides of the tunnel that she was forced to loosen her hold. Again she tried it, and 
again and again, for perhaps half an hour, until finally the poor grub, wearying in his 
efforts, became slower in movement. Seizing the opportunity, Mrs. Tiphia quickly darted 
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her long, sharp sting into his body just behind the head, where it entered the great 
nerve center, effectively paralyzing him for a time. 

As soon as her burly victim began to relax, she smeared, with the tip of her abdomen, a 
sort of mucilage in one of the grooves not far from his head. When she thought she had 
deposited sufficient mucilage to do the work, she laid an egg in it and, turning away, dug 
her way to the surface. She sought other grubs in the same way and in all probability 
kept laying eggs for some weeks. In a few hours the grub recovered from his sting and 
began to feed as tho nothing had happened. In from seven to ten days the egg hatched 
and the baby began to suck juices from his host's back. As the little one grew, it began to 
eat the fat that makes so large a part of a grub's back, and finally, after ten or twelve 
days, ate into a vital place and killed its prey, but not until it was sure it could finish 
eating him before he would spoil. As soon as the food was, all gone the young Tiphia 
turned into a pupa and went to sleep for the winter. 

Now here is an interesting thing you should know about all these little peoples we are 
studying. If the grub is a large one, the young Tiphia will also grow large before 
becoming a pupa, and when it hatches the following spring it will be a large specimen of 
its race. On the other hand, if the grub happens to be small, the young Tiphia will 
become a pupa just the same as soon as its food is gone, but it will be a small Tiphia 
when it finally digs its way out of the ground the following summer. 

We have a picture of Tiphia, of natural size. (See No. 9 on colored plate opposite page 
140.) She is a beautiful, shiny jet-black, that glistens in the sunshine like a peacock's 
neck. You should never kill Tiphias, for they are among the most effective instruments 
God has of keeping the May beetle from getting so numerous as completely to destroy 
farm crops. 

IV 
THE DESTROYER DESTROYED 

"ALL the rivers run into the sea, yet the sea is not full; into the place from whence the 
rivers come, thither they return again." 

You may have wondered why, when some of the little peoples multiply so rapidly, they 
do not fill the whole world and destroy everything else. One hawk moth, for instance, 
lays many eggs. These eggs finally become hawk moths that lay eggs the same season. 
Then as every one of the young hawk moths eats many tomato leaves, why is it we can 
still raise tomatoes? Does it not look as tho, in a few generations, there would be so 
many hawk moths that they would completely destroy all the tomatoes? 

The wise man has explained it nicely in the words above. Just as waters that run into the 
sea are called up by the sun into the air to form clouds that float back and fall as rain 
among the hills where rivers start, so there is a balance among the little peoples. When 
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one kind becomes too numerous, another wages war against it and soon makes the 
balance right again. Man in his greed may find that some crops do well where he lives, 
and so plants them by the hundreds of acres. He thinks he can get great gain, and then 
say, as did the man in the parable, "Soul, thou hast much goods laid up for many years; 
take thine ease, eat, drink, and be merry." But nature's God does not want all his earth 
to grow just one thing; and so it is that his great armies, the locust and the canker worm 
and the caterpillar and the Palmer worm, are sent, and man's plans come to naught. 
When they have done their work, lest the earth become desolate and all his children 
suffer, other armies hold these in check and bring things back as they were before the 
man made his effort to get rich. Among those creatures whose business it is to hold 
these destroyers in check and right things again are the braconid bee and a host of other 
small Hymenoptera much like it. I shall tell you of the braconid bee. You can, easily find 
him; and then you can hunt up some of his kindred for yourselves. 

First, I wish to say again, as I did in the story of the bumblebee, that almost all the 
Hymenoptera are our friends. They either cause plants to bear fruits and seeds, store up 
honey and wax that they share with us, or they destroy other little peoples who are our 
undoubted enemies. Last summer, while teaching a class, I asked the students to secure 
some "tomato worms" to use as specimens. I wished them put in a box and fed fresh 
tomato leaves every day until they were ready to change to the "worm with a handle." 
In this way the class were able to see all the changes I have told you about elsewhere in 
this book. Several of the specimens collected had a number of little white bodies on 
their backs that were about the shape and size of a grain of wheat. Some that did not 
have these when collected developed them in a day or two. These caterpillars seemed 
very nervous and uneasy, and one did not need to watch them very long to find out that 
they were sick. 

They would eat, to be sure, but every little while they would stop, twist about and 
perhaps move to a new place before they resumed eating. They did not seem to grow as 
they should, and when the time came for them to leave the plant and seek a place to 
hide in the ground and go to sleep, they died. In fact, most of them had died before this 
time. The class were very much interested to know what was the matter with these 
"tomato worms," and as the explanation I gave them will both tell you about braconid 
bees and explain why tomato worms do not take all our tomatoes, I will tell you the 
story. 

The braconid bee is a little hymenopter that is not nearly as large as a fly. It is easy to 
see from her shape and from her four membranous wings that she is a bee. But she 
does not spend her time among flowers, gathering honey for the winter's store. No; she 
is not that sort of bee. In fact, this bee does not have a nest or a home like the 
bumblebee or our domesticated honey-bee. She does not build a comb of any sort, 
either to store her own food or to rear her young. But the braconid bee is just as busy as 
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any bee you have ever seen in your father's hive. She flies far and wide over field and 
garden, searching every plant for some proper place in which to lay her eggs. Now a 
proper place means a place where her young will find plenty of food to eat and a place 
for shelter. To the kind of braconid bee I started to tell you about, no other place seems 
so proper as the back of a nice fat "tomato worm," preferably one that is about half-
grown, tho she will not hesitate to choose a smaller one if there are not plenty of the 
right size. In a pinch, she may even lay her eggs on a fully grown worm. On this 
creature's back she lays anywhere from a half-dozen to a score or more of eggs, placing 
them possibly a quarter of an inch apart, and sticking every one fast with a sort of glue. 

Now Mrs. Braconid Bee does not have to sit on her eggs for thirty days, as a goose does. 
That is where the first advantage comes from placing the eggs on the body of the worm. 
Its body is warm enough to hatch her eggs without any bother on her part. And instead 
of its taking thirty days, they hatch in about that many hours. Now comes the second 
advantage of having placed her eggs on a fat caterpillar's back. These baby bees care 
little for honey or the pollen of flowers. In fact they do not eat them at all. But they do 
like the fats and juices of tomato worms, and right in front of them, these are in 
abundance all ready to be eaten. All the babies set to work at once, and eat and drink 
just as fast as they can. Right down through the skin they go, eating, living, swimming, 
and digging deeper into the food the worm has been laying up to nourish it during its 
long sleep as "the worm with a handle." 

As they eat mostly the fats and juices of their victim, the latter does not seem to suffer 
much, tho it soon begins to act restlessly, often stopping in its feeding to toss its head 
about angrily, or to crawl to a new place, only to eat a few moments and then move 
again. It eats plenty, but does not seem to grow as it should. Usually the young braconid 
bees, who grow very rapidly, are fully grown, eat their way out of the worm's skin, and 
spin a pretty white cocoon on its back before it is ready to quit eating and change into 
its winter form. In fact, we very often find that they have carefully cut off the upper end 
of their cocoons, very much as caps come from medicine capsules that doctors use, and 
have flown away as grown-up braconids before their unwilling host has become fully 
grown. Even tho they do this, the worm has been robbed of so much of its fats that it 
can never become a hawk moth. 

If there are no tomato leaves to be had, the tomato worm sometimes feeds on tobacco 
leaves. 

In some way she has learned to throw off the tobacco poison so that it does her no 
harm. Mrs. Braconid, when laying her eggs, sometimes forgets to inquire what kind of 
food her victim is eating. Then the tomato worm gets her revenge; for no sooner have 
the braconid eggs been hatched and the babies begin eating than they are poisoned, 
actually killed, by the dreadful poison in the tomato worm's blood. 
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There are many kinds of braconid bees, all very much alike, except that their young feed 
on other little peoples who are our enemies. One of our best friends is the kind that 
feeds on aphids. These "plant lice" often come very early in the spring, before it is warm 
enough for bees. One spring they were in our school garden in countless myriads, and it 
looked as tho they would destroy everything. Turnips were entirely ruined and so were 
lettuce and spinach. They were spreading to the peas, cow peas, beans, corn, and 
grapes when the braconid bees put in their appearance. Of course the "lady bugs" were 
there, too, doing their bit, and there were plenty of toads, who filled up on aphids when 
they failed to find larger game; but they had been there for some time, and the aphids 
were nevertheless increasing. It had become a serious question what was to be done, 
for one can not spray twelve acres of garden thoroughly enough to keep down the 
aphids without ruining the vegetables for human food. One day I announced the arrival 
of the braconid bees--not very many of them to be sure; but they were an omen of 
more to come. In just a few days one could find everywhere aphids that had died, and 
others that looked queer. Examination would have shown a young braconid bee all 
tucked up snugly inside of the aphid's skin, sleeping for a short time while its wings were 
growing. I knew then that the aphids would not do much more damage that year, or at 
least not until fall, when it would be too cool for bees. Sure enough, in a few more days 
the aphids had disappeared from every part of the garden. 

You will have to look pretty sharply in order to find these little creatures who do us so 
good a turn, for they are very small. You would probably pass them by as gnats or small 
flies, but search them out and learn with what other tribes they are at open war. You 
will find that they are surely among our best friends. Opposite this page is a picture 
taken by Prof. G. M. Bentley, of a remarkable cluster of catalpa caterpillars infested with 
braconid bees. The picture shows their cocoons on the backs of the caterpillars. 

V 

WHAT MAKES A SOUR BALL? 
DID YOU ever eat a sour ball? When I was a boy we children thought there was no finer 
fun than to go to the woods and search for sour balls. Lemons were scarce in those 
days, or at least they were in our town, and what there were sold at a nickel apiece. So 
we never had any unless some of the family were sick, with the exception of perhaps a 
half-dozen in harvest time or for the Fourth of July. When the last of the apples were 
eaten in January and spring did not open up till well into May, we children were apt to 
get hungry for something sour. Wild gooseberries and pie-plant in the garden helped a 
little, but the things that seemed to "just hit the spot" were the sour balls that grew on 
the shingle oak, or as the farmers called it, the jack oak leaves. 



Knowing Insects Through Stories 

www.temkit.com    66 

These sour balls varied in size; some were no larger than a garden pea; others were as 
big as a marble. They were almost perfectly round, and as they were green, only a shade 
lighter than the leaf on which they grew, it took a boy with sharp eyes to discover one. 
After he had found one it was no small job to get it, for it was almost sure to be on a leaf 
that grew at the very end of a long branch. But to us children it was worth two or three 
hours' work to get one or two each, for it was the clearest, most delicious sour thing I 
have ever tasted. It has been thirty years since my sister and I sought for sour balls, but I 
am sure no lemon was ever half so delicious. The last time I visited the old home in the 
summer time, I went to the woods and found a sour ball just to see whether it was 
really as good as I remembered one to be, and I can say that it fully came up to my 
expectation. 

Some of the boys and girls in our neighborhood ate the entire sour ball just as they 
found it, but others never ate the core, which was almost as large as a small cherry 
seed. My older brothers taught sister and me that there were worms in these cores. I 
well remember one of my first days in school, when one of the boys had a sour ball 
which he ate, core and all. I declared that it had a worm in it and that he had eaten this 
worm. All the other boys maintained that there was no worm in a sour ball. We boys 
then spent most of the noon hour trying to find another to settle the matter. When we 
found it, Green Lemley, who had a jack-knife, cut it in half to settle the matter. Sure 
enough, curled up in this hollow core was a fat, white grub no thicker than a small twine 
string and perhaps a sixteenth of an inch long. 

Now the question was, How did this grub get in there without leaving a hole? It was 
certain that there was no hole either in the sour ball or in the core. No one could explain 
the matter, so when I got home I asked father where this grub came from. He said that a 
"gall-fly" had stung the leaf and laid an egg in it. This egg had hatched into the grub, and 
the leaf had built the sour ball round it to keep it from eating the leaf. He said, gall-flies 
sting the leaves of many kinds of trees, and showed us how to collect "galls" from white 
oak and burr oak trees, bruise them well and soak them a day or two in just enough 
water to cover them well. When this water was poured off and a little copperas 
dissolved in it, we had good black ink. We children took it to school with us and were 
sure that it was just the "dandiest" ink any one ever saw. Mother told us that when she 
went to school in the country, away back in the Cumberland mountains in Tennessee, 
fifteen years before the war, they made all their ink in this way, and that their pens 
were made either from turkey or goose quills. 

Of course I wanted to see a gall-fly, so father told me to get some of the large galls from 
the leaves of the white oak that grew by the old swimming-hole in the creek, break one 
open and I would find it. I got the galls the very next morning when driving the cattle to 
the creek pasture, and, sure enough, I found several small, four-winged folk living in 
each gall. They were no bigger than gnats; as yet they had never been out-of-doors, and 
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were a sort of whitish, moldy brown. If you do not find these galls on your oak trees 
next May or June, look on your willow leaves and you will find similar ones. In the 
summer you may often find goldenrod stems that have an enlarged place in the stem 
something like the head of a base drum-stick. In fact, I used to break off the top of such 
stems and use the remainder for drumsticks and a tin pail for a drum. These enlarged 
places are gall, and will be found to contain either larvae or full-grown gall-flies. Later in 
the season you will find they have eaten small holes through the knot, and all crawled 
out and flown. These goldenrod galls, however, are formed by Diptera, and not by true 
gall-flies. 

Now, I must tell you about these gall-fly people, for there are more than two hundred 
kinds in the United States, beside a thousand more that lay eggs in galls that some other 
insect has already made. First I must tell you that they are not flies at all, but are 
Hymenoptera. You will remember that all the flies are Diptera and so have only two 
wings, while these gall-flies have four wings that are thin and membrane-like, with few 
veins in them. You should remember that this is the way we tell the Hymenoptera from 
other little peoples. Gall-flies are all small, the largest not being more than a third of an 
inch long, and so might easily be mistaken for gnats. You can easily tell the difference by 
counting their wings. 

The mother gall-fly carries something on the tip of her tail that, under a microscope, 
looks very much like a bundle of needles. With this she stings a leaf, injuring some of the 
cells, and lays an egg, or, if she be the one we found on the elm tree, may lay several 
eggs. Those that make small galls may sting the same leaf in many places, but the kind 
that made my sour balls almost never sting the same leaf more than once. As soon as 
the egg hatches, the baby, which looks like a grub but has no legs or feet, does 
something that makes the gall begin to grow. The gall makes such food as the little 
fellow likes, but it eats it in the queerest way. Instead of drinking the juices through a 
mouth as you and I would do, it for the most part drinks them through its skin. 

While several kinds of gall-flies may sting the same leaf, every one makes its own kind of 
gall that is different from that of every other kind, both in shape, size, and in the way it 
is built. But the queerest thing of all is that tho there may be several kinds of galls on 
one tree, no two of them make exactly the same kind of food for its owner. 

As the baby grows, the gall grows. When the baby is grown and has had all the food it 
needs, it changes to a pupa and goes to sleep, just as so many of the other little peoples. 
Now the gall stops growing and, instead of making more food, changes its juices to 
something else that toughens the tissue of the gall and makes a hard, safe place for its 
owner to sleep. Most of these galls fall to the ground with the leaves, where the pupa 
sleeps all winter, not hatching into a gall-fly till the tree on which it was reared is in full 
leaf. Some few kinds only stay in the gall a short time after they go to sleep, and so lay 
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eggs and rear a family of their own by the time the leaves are ready to fall, these latter 
ones staying in the gall all winter. 

Some of the galls get hard and dry, and if there is not enough rain to soften them up 
when the fly is ready to hatch, he has to remain in his home till it does get soft. They 
have been known to stay there for two or three years and then come out as lively as if 
nothing unusual had happened. True gall-flies live mostly on roses or oaks, some kinds 
making their galls on leaves, others on branches, a few making them on roots. These 
latter kinds do the most damage to plants. 

Of all the queer things that we find in this great world, there are none more queer than 
those of the small galls we sometimes find on oak leaves. They are no longer than the 
head of a pin and look much like small seeds. If we take them off the leaf carefully, so as 
not to injure them, and lay them down, they begin to cut up all sorts of antics, rolling 
about, jumping over one another, some of them jumping an inch or more high. As I said 
before, they are round like seeds, and have no sign of legs or hands, but still they will 
jump for hours, or even days, after they are taken from their leaf. Persons not well 
acquainted with their little neighbors sometimes get much excited when they happen to 
find these galls and break them away from the leaf. I saw a man in Nashville, in the 
summer of 1916, who had driven ten miles into town with a few dozen galls in order to 
learn what they were. Had he thought to open one of them, the secret would have been 
out at once, for lie would have seen the young gall-flies jumping about inside so 
violently that they caused the galls to jump. 

Gall-flies are not the only little people that build queer houses on plants, for you will 
find similar houses on other plants besides roses and oaks, that have been made either 
by Diptera or by Hemiptera or by Lepidoptera. 

VI 

THE SAWYER 
IN most countries there are thousands of people so tiny that many people pass them by 
without seeing them-little people that use saws in making houses in which to cradle 
their children. They do not have to go to a hardware store to buy their saws, either. God 
not only gave them saws when He made them, but taught them how to use their saws. 
You have doubtless seen or heard of the sawfish, that lives in the ocean, and whose 
upper lip has grown into a great saw with teeth nearly an inch long. This saw is not used 
as we use a saw, but when its owner desires to kill its prey, or to fight its enemies, it 
thrusts the saw into their bodies and rips it out again. In this way the sawfish can kill 
whales. 
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But the little peoples with saws that live in our woods and fields do not use their saws 
for this purpose. Let me tell you what they do. At the rear of the abdomen of every 
mother sawfly, for that is the common name of these people, is a groove in which she 
carries two sharp saws. She can thrust these out from her body, bend them over and 
saw up and down with them, one working beside the other in such a way that they cut 
rapidly. When she is ready to build a home, she crawls under a leaf of a pear, or it may 
be a rose or a peach, or some other kind of plant, according to what kind of sawfly she 
is, for there are about 2,000 kinds in the United States. She selects a place that looks as 
if it could be made into a good snug house. Here she quickly thrusts in her saws and, 
bending them over, saws out a room that is just large enough to hold one baby. Then 
she lays an egg in this house and runs to the upper side of the leaf to see that the egg is 
not in sight from above, for if it were, some lady bird or hungry ant might find it and 
take it for supper. 

When all looks well, she spreads her four wings and flies to another leaf where she does 
the same thing over again. While sawflies are so numerous at times that twenty or thirty 
may make their houses in a single leaf, no one ever builds more than one house in any 
leaf, perhaps knowing that if she scatters her children over many leaves there is less 
danger of all being destroyed and her family thus blotted out. 

This sawing out of a house has so irritated the leaf that it pours out juices around the 
egg. The egg does not hatch for two weeks or more, but all this time the baby inside is 
feeding on the juices of the leaf, which it gets through the shell of the egg. Of course the 
little fellow grows, and so does the egg, or he would not have room to be comfortable. 
Would it not be queer if a hen's egg should begin to grow as soon as it is set, and should 
become as large as a goose egg by the time the chick was ready to come out? This is just 
the way the eggs of these queer little peoples behave. 

When finally the egg hatches, a larva comes out that looks for all the world like a baby 
lepidopter, only with more legs. You will remember that the baby Lepidoptera or 
caterpillars, as they are called, never have more than sixteen legs, counting prop legs 
and all, while this little fellow has from eighteen to twenty-four, according to the kind of 
sawfly he is. When he is hatched, he seems to feel quite grown up, so he leaves the old 
home and crawls to the upper side of the leaf and begins to eat'the green matter out of 
the leaf. IIe is so tiny at first that he only eats a hole about as large as a pin's head. By 
this time he feels that he must have a new suit of clothes, so he takes off the old suit 
(his skin), rolls it up and eats it, and grows a new one. His clothes are of an olive green, 
while his head is black. 

Small as he is, this baby is a wise little fellow. He knows that birds and others of his 
neighbors would be glad to make a breakfast off his fat little body. To keep them from 
doing this, he makes a slime that completely covers his body, and is so sticky and tastes 
so badly that none of these will risk getting this slime into its mouth, even for the 
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pleasure of eating him. Under this slime he lives and grows safely enough till he has 
shed and eaten four suits of clothes. It is this slime that causes most people to call him a 
slug. Slugs are often so numerous on pear trees where people do not try to kill them 
that one can go into an orchard at night when all is still and hear them eating. The 
crunching of millions of jaws on the leaves swells into a sound like the falling of a gentle 
rain. Where they are as numerous as this, they soon leave nothing but the skeleton of 
the leaves, for they do not eat the veins, and so the tree may be starved to death, for 
leaves are the part of the tree where its food is manufactured. One need only look at a 
leaf that has been eaten to know whether a baby lepidopter or a baby sawfly has been 
feeding there, for the lepidopter eats the leaf, veins and all, while the sawfly only eats 
the green matter. 

When a pear sawfly is fully grown he puts on a dry, clean suit of light orange yellow. The 
slime in which he lived disappears when he makes this change, for now he means to 
take a journey, and slime would hinder his walking. Away he goes down the branch of 
the tree to the limb, down the limb to the trunk, down the trunk to the ground, and 
then starts out to see the world. By the time he has gone a few feet from the tree where 
he was born he is tired and sleepy, and so digs his way into the ground for an inch or so, 
makes a little room, plasters it as the worm with a handle did his, gets into his cradle 
and sleeps till pear leaves are fully grown the next spring. When he wakens and digs his 
way out of the ground in the spring he is a hymenopter, with four membrane-like wings 
just like his big cousins, the bees and wasps. In other words, he is a fully grown sawfly, 
ready to find a mate and set up housekeeping on the same old pear tree. 

You will want to find some sawflies for yourself and become acquainted with them, 
small as they are. One of the largest ones we have, and one that lives everywhere in 
America, is found on the leaves of roses. Often they eat rose leaves to such an extent as 
to leave no green leaves at all! They do this work in May and June. Those that work at 
this time of year hatch into sawflies and make a new lot of larvae that, in turn, eat the 
leaves of roses as soon as they again come into full leaf. 

These rose slugs, as they are called, eat on the under side of the leaf and do not cover 
themselves with slime. They are fully an inch long before they are considered grown, 
and their mother is one of the largest sawflies that lives, becoming almost as large as a 
housefly. They are black with sooty-colored wings, and have whitish front and middle 
legs. You will have no trouble in finding them near the rose bushes in May or August, 
and if you are sharp-eyed you may see one using its saws. 
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VII 
NATIONS AND KINGDOMS 

UNDER the cherry trees back of the house was a patch of small red raspberries. They 
had been set so many years before that it would not have paid to cultivate them, yet 
they still bore so many delicious berries and continued to do so nearly all summer long, 
that they were never cut down. Besides, they were rather a benefit to the cherry trees, 
for decayed raspberry leaves and canes made a deep, rich mulch for their roots. There 
was also a smooth, hollow-stemmed, blue-flowered composite weed that we children 
knew as Indian lettuce, that usually came up among these raspberries. 

There were several colonies there of what we called "big red ants," to distinguish them 
from the "little red ants" that are numerous everywhere, and they had their "hills" not 
far away. The "big black ants," about the same size as the "big red" ones, had cut out for 
themselves a city in the 6 x 6 oak timbers that formed the framework to steps that 
entered the cellar from the outside. The cellar door was not more than fifty feet from 
the corner of this raspberry patch, and the hills of the red ants were not over thirty feet 
from the same place, so they often hunted over the same ground; and as there was 
plenty of food and game for both, so far as I know, they never had any trouble, even 
when scouts of one color found hunters of the other burdened with their kill. True, the 
newcomers might try, and even succeed, in taking the prize by violence, and bear it to 
their own home, and tho the lawful owners might resent the aggression and exert all 
their strength to recover their own from the robbers, I never saw them use their 
weapons on each other. Either the stronger ones merely got the prize, the weaker giving 
up and leaving when they found they were clearly outmatched by the arrival of 
reinforcements for the other, or they pulled the prize in sunder, and each bore its bit 
home in triumph. 

Not so with the little red ants. Under similar circumstances, if they found they were 
being outclassed by their larger antagonists of either color, they would drop their 
burden and boldly attack their adversaries with great fierceness. As they usually 
traveled in bands, they were pretty apt to be successful in recovering the prey. In fact, I 
have often seen them kill one or more of their antagonists, and carry both their victims 
and the disputed prey to their homes for food. 

Sometimes, when there were only one large ant and several small ones, I have seen two 
or three small ones engage the large one in battle, while the others coolly dragged the 
food away, and so left nothing further to contend for. In that case the large ant would 
often cut her small torturers to bits and go her own way uninjured. In fact, large ants are 
clad in such strong armor that their small antagonists find it hard to hurt them at all. 
Often, where a large ant, carrying home a choice article of food, is attacked by only two 
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or three little ones, she pays no attention to them whatever, but trudges on home with 
these little fellows tugging at her legs. 

Should an ant from a city find one of her fellow citizens with a bit of game, yet struggling 
with a band of small robbers, she would relieve her of the food at once and hurry 
homeward with it, but seemed to have no concern at all for the fate of her sister. Nor 
did the struggling one hesitate to resign her prize to the newcomer. All ants seem to 
agree that to get a bit of food to the home city is of greater importance than saving the 
life of an individual citizen. 

After I had witnessed a few deadly battles, I began to wonder why the two large 
varieties did not fight; and of course to wonder which could win if they should. Brother 
John, who had in some way learned greater wisdom than I, his younger brother, showed 
me how I might put this to a test. He caught an ant of each kind, held their legs between 
his thumbs and fingers until each was thoroughly angry and both were trying their best 
to bite him. He then held them so that they could touch each other with their antenna. 
Instantly they crossed antenna.  

Each not only recognized the other as a stranger, but as one who was both angry and 
dangerous. As soon as their feet were released, they grappled each other. With their 
pincers locked, they pushed and wrestled viciously; being of about equal weight and 
strength, neither could secure any advantage over the other. As they could not bite hard 
enough to break each other's jaw, and as neither would release his hold, they certainly 
made a fight that was interesting to watch. Neither could hurt the other, yet both were 
unwilling, or perhaps I should say unable, to quit. At last I pulled them apart, thinking 
the next time they clinched they might secure different holds. Each turned and ran away 
from the other, nor could I get them to begin the battle again, even tho I held them just 
as brother John had before. So the battle was a draw and my experiment a failure. 

Other experiments of the same sort did not always end this way. Victory would 
sometimes fall to one and sometimes to the other antagonist, and sometimes both 
would be either killed or injured so badly that they would die. On the whole they were 
so evenly matched that I never could tell which was superior. 

It was very cruel to bring about these combats, and I have not done so for many years. 
Yet in doing this I learned several things about ants. First, I learned that black ants will 
fight black ants and that red ants will fight red ants as readily as they will fight each 
other, provided they are of different colonies or cities; but I never was able to get two 
ants of the same colony angry enough to fight each other. Two ants, on meeting, cross 
antenna, and in this way identify friend or stranger. Whether this identification is by 
touch or by smell I could never learn. I do know that an angry ant emits a decided odor, 
and I am inclined to believe the identification is by smell. Ants belong to the same family 
as bees, Hymenoptera; and I have experimented with bees so much, that I am 
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thoroughly convinced they identify each other by the sense of smell. I see no reason 
why ants should be different. Besides, men who have spent a lifetime studying ants say 
they recognize each other by smell. 

But I started to tell you of a discovery I made one day in the red raspberry patch under 
the cherry trees. One Sabbath afternoon I was watching the big red ants running about, 
when I discovered that a good many of them were going in the same direction. I 
followed them and found that they went to a clump of Indian lettuce plants, climbed up 
these plants and seemed to take a great deal of interest in some little green bugs that 
were feeding on the leaves. I knew what these bugs were, for we often had them in the 
garden on our lettuce and turnips. Besides, I had seen them on box-elder leaves in the 
grove near by. Father called them aphids, and I knew they did us a great deal of 
damage; but I had no idea why the ants should take any interest in them. 

An ant would run up to an aphid, and at first I thought he was eating it. I was sure he 
had his mouth on it, but soon he would run away to another, and I could see the first 
was unharmed. I could not understand this at all. So for weeks, every time I had a 
chance, I watched this strange proceeding, and learned that when a plant was so badly 
eaten that it would no longer furnish good food for aphids, the ants would carefully 
carry them to a new plant, holding them as carefully as they do their own "eggs." The 
first time I saw this I was sure that at last the ants were eating the aphids, and were 
carrying them home to add to the general supply of food; but I watched until I saw the 
aphids carefully deposited on fresh weeds. Again I was in the dark as to why ants cared 
for aphids. Next I became aware that ants were set as guards to prevent anything that 
might injure the aphids from climbing up these weeds. 

As the summer wore on, the ants made a well-beaten highway, smooth as any road, 
from their own city to the plants where the aphids lived. I next followed a line of big 
black ants up the trunk of a box-elder tree and found they were all on their way to visit 
aphids on its leaves and young shoots. I still thought it was possible the ants were 
raising these aphids for food, just as harvest ants grow grain for food. But as the 
summer wore on and the winter came, I decided that this was not true, for the aphids 
were still there when fall came. 

I stayed with my sister and went to school the next winter. On either side of the bay 
window she had a vine, one a solanum, the other a German ivy. One day I found two or 
three aphids on one of these vines-I think it was on the ivy. As I wanted to see if I could 
learn why the ants were so careful of these little creatures, I persuaded my sister to 
allow one aphid to live undisturbed. In fact, I think it was four aphids that we agreed to 
leave, but two or three days after we had killed all but these four, a "grandaddy-long-
legs" came that way, and devoured three of them.  
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The other was on a different part of the vine, and so escaped. It was in October that we 
started watching this aphid. It must have been at least three or four weeks old at this 
time. It changed very little for three or four months, possibly shedding its skin once or 
twice. We could not be absolutely sure of this, as we did not see it do so. At any rate, it 
looked as tho it had had a new, fresh skin that often. It remained on the same leaf for 
days at a time until after the new year, usually feeding on the underside, tho 
occasionally at night coming on the upper side. 

Along in January it seemed to grow restless, and moved about a great deal from one 
part of the vine to another. It seemed to be growing decidedly stouter, especially was 
the abdomen growing larger. One morning early in February I found it on the window-
sill some three feet from the vine, and near it a large, clear drop of honey dew, fully 
twice as large as the aphid. We could scarcely believe this had come from the little 
green creature, yet there seemed to be no other way it could have come there. Next 
morning the aphid had moved back on the vine, but on the leaf beside it was more 
honeydew, tho not so much as we found on the window-sill. 

Now the microscope came into play, and I could clearly see two tubes on the upper back 
part of the aphid's abdomen. In getting the little creature under the glass, I jostled it a 
good deal, with the result that I had the pleasure of seeing the honeydew flow from 
these tubes. It seemed to bubble up slowly until there was a drop at the end of each 
tube. The drop grew larger and larger until it toppled over and ran down the back on to 
the leaf. Experimenting proved that the aphid would give off honey when the tubes 
were stroked with a hair. This is not always true, however, for the creature must be fully 
grown before it gives honeydew freely. 

Now everything was clear. The ants were caring for these little creatures in order to 
secure their honeydew. In fact, they were the ants' cows. The ants that guarded them so 
carefully were herders, and the ants that had appeared to have their mouths on the 
aphids were in fact milking them. Since then I have watched the process, and so have 
others who are more careful observers. An ant approaches an aphid and strokes it with 
her antennae. The aphid seems to take delight in this caressing. The ant then begins 
milking by stroking the honey tubes, and as fast as the honey flows the ant licks it from 
the end of the tubes. 

If you will take the trouble to do some investigating for yourself, you may easily find 
ants caring for these herds of cows, and you can prove all I have said. You will find that 
all the books on ants tell about this wonderful habit, but neither I nor my parents had 
ever read anything about it until after I had discovered the fact for myself. 

The big black ants usually keep their cows, which are green, on the leaves of red maple 
or box-elder trees. My big red ants, I learned later, had great herds of bluish-gray cows 
underground, feeding on the roots of a red June apple tree. In parts of Illinois, I am told, 
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there is a small black ant that raises so many and such large herds of whitish-gray cows 
(aphids) on the roots of corn, that they often destroy whole fields. There is a medium-
sized brownish-red ant that raises its herds on the roots and between the leaf, stem, 
and the stock of strawberry plants. This becomes a very great pest sometimes, ruining 
the plants as fruit-bearers. 

But aphids are by no means the only domestic animals whom these wise creatures, the 
ants, maintain. Some American ants raise beetles, keeping them in their own 
underground city and feeding them as carefully as they do their own young. In return 
they lick the beetle carefully every day, getting something akin to milk which the 
beetle's body secretes. In fact, there are a dozen or more different kinds of insects that 
are domesticated by one kind or other of our American ants. Nor is this all. Some ants 
are great gardeners. In Southwestern Texas there is a race of ants that constructs great 
mushroom cellars (underground rooms) and constructs hotbeds in these cellars. The 
hotbeds are made of the leaf bits from mesquit trees. Next they plant these hotbeds 
with mushroom spawn, and grow enough tiny mushrooms to feed their entire colony. 
No sooner is one bed planted than they start making another, and so keep up a constant 
supply of food. 

In Texas and Oklahoma there are thousands of colonies of harvest ants that gather, 
thresh, and store the seed of a certain grass for food. They are wise and careful farmers, 
always producing bountiful crops of grain even where man is not able to grow grain at 
all. I have watched them hours and hours, but they never thrilled me quite so much as 
did a different variety of harvest ant that lived in our own meadow on the old farm in 
Southeastern Iowa. I have never seen this ant elsewhere. When the old meadow was 
broken up and planted with corn it soon disappeared. 

But to tell you about these ants and the way they cut out the regular meadow grasses, 
timothy and clover, and plant wire grass and care for and harvest it, would make this 
story far too long. Besides, you can learn many of these things for yourself, and that will 
be ever so much more interesting. But I must tell you what great road builders ants are. 
Wherever there is a good, strong ant city, with some source of a steady food supply 
near at hand, its citizens are very apt to construct a series of roads leading from that city 
to the food. First the grass is cleared away, cut in such a way that it dies, and the road-
bed is made quite smooth by removing all pebbles and filling up all uneven places. 

The most remarkable ant road I ever saw was at Lincoln, Nebraska, in 1904. One 
Sabbath afternoon I was sitting on the lawn of the capitol building, talking with a friend. 
As usual, I was looking about to see who of my acquaintances were living on the lawn, 
when I chanced to stumble upon a road about as wide as my thumb, that reminded me 
of the kind made by bob-tailed field mice in Iowa. I knew it was too small for any mouse, 
so examined it to see who could have made it. What was my surprize to see two 
columns of ants, each going in opposite directions, along this road. There was a steady 
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stream of ants each way, but they all kept in line, never jostling or in any way interfering 
with the line moving opposite. 

We traced this road until it disappeared through a tunnel the ants had driven directly 
under the north side of the building. Foiled here, we traced it for several hundred feet 
across the grounds to the street. Where the grass was good and the ground smooth it 
merely ran on the surface and was carefully arched over by dead grass so cunningly 
woven among the green blades on either side as to hide the road completely. One could 
have walked over it a hundred times without noticing anything peculiar about the grass. 
In fact, at times it was very difficult for us to trace without injuring the covering, and 
that we did not wish to do. 

In a few places the road crossed small bare spots, but here it had been cut into the 
surface, perhaps a half or three-quarters of an inch deep, and trash, such as dead grass, 
had been dragged up so as to hide it from view. Two or three times the little fellows had 
tunneled under ridges or bumps and once a hollow was crossed by means of a piece of 
lath that accident had fortunately placed there. Here the columns were exposed to any 
passer-by, and we noticed that the ants all seemed to speed up while crossing this 
place. The road was now more difficult to trace and we had to leave without finding 
where it terminated. I was leaving Lincoln the next day, and so never learned how these 
ants managed to get across the busy, paved street, but I am sure they did it in some 
way. It has always been a disappointment to me to have had to leave so very interesting 
a puzzle unsolved. This road was worn as smooth and hard as any path you ever saw, by 
the thousands, yes millions of tiny feet that trod it. At which end was the city and what 
was the prize at the other end, I never knew, for both columns traveled without burdens 
of any kind. If they carried anything at all it must have been inside, just as the bee 
carries its honey. 

Ants are Hymenoptera, but only the males and the females have wings, and these latter 
pull them off as soon as they have taken their bridal flight .and established themselves 
in their own home. Besides these winged males and females there are almost always 
two other kinds of ants in every city-workers and soldiers. They can be distinguished by 
the fact that the soldier has a much larger head and more powerful jaws and is usually 
on guard about the gate of their city. In a large city, where there are roads in every 
direction and thousands of ants are always traveling, one can usually find a few soldiers 
in the host, but tho the others are carrying loads the soldiers never carry anything and 
seldom lend a hand even in an emergency. But should an enemy of any kind appear, 
they show that they are by no means idlers. 

Even if the workers attack game that is hard to kill, the soldiers at once use their greater 
strength and more powerful jaws to end the struggle. Some species of ants have two 
kinds of workers, one larger than the other, for, as you know, small people can do some 
things better than larger people can. But the wonderful thing about the whole matter is 
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that one queen mother has the wisdom and the power to lay five or six different kinds 
of eggs, or, if the eggs are all alike, the nurses have wisdom enough to care for the eggs 
and babies in such way that they develop them into so many different kinds of ants. 
Truly no one has ever been able to learn for sure whether the difference is effected in 
the care or is inherent in the eggs themselves. 

But ants are such wonderfully wise little people and do so many really astonishing things 
that we could write an entire book larger than this one about them alone. I should be 
glad to tell you how and when the young queens are hatched, swarm, and start new 
colonies; how some varieties select some of their members to be living honeypots-
storehouses for supplies needed in winter or in case of famine; how some kinds 
regularly make war, in order to secure slaves, and then often become so dependent on 
those slaves that they would starve without them; in fact of so many things that, for lack 
of space, I can not even mention them. 

I must close by telling you how to tell ants from the wingless bees and wasps. Bees 
never have a prominent, slender waist between the abdomen and thorax, while ants 
always, and wasps usually, do have this slender waist so prominent that it is easily seen. 
Now the difference between ants and wasps lies in this waist. In wasps the waist is 
practically of the same size all the way along, while in ants at least one segment of the 
waist is much thicker than the others. When you begin to study them you will be 
surprized to see what hundreds of kinds you will find. You will find bees and wasps that 
are smaller than many ants; bees and wasps, many of them, that have no wings, and 
that either burrow in the ground or cut their homes out of the hardest wood. 

It is a question which are wiser--ants or bees, but Solomon, who was the wisest of men, 
seems to have believed ants teach us the most lessons. "Go to the ant, thou sluggard," 
said he, "consider her ways, and be wise, which having no guide, overseer, or ruler, 
provideth her meat in the summer, and gathereth her food in the harvest." 

For years modern scientists said that Solomon had shown his ignorance of ants by 
saying that they stored up food for winter. But since men have done as Solomon surely 
did--learned about ants from the ants themselves, instead of from books written by men 
who themselves had never known ants--they have found many kinds of ants which not 
only store up food for winter, but even grow that food themselves! Of all the little 
people, ants are the most interesting ones you can study without danger; for in studying 
bees, for instance, one must always take chances of being stung. 
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PART FIVE 

DIVERS LITTLE PEOPLE 

I 
MR. BLADDERFOOT 

WE children on the old farm used to go into the fields and gather red clover blossoms 
for mother to dry, so she would have them on hand when clover-blossom tea was 
wanted for some baby in the neighborhood that had a severe cold and needed a mild 
sweat. The blossoms were so fragrant that it did not take us long to learn to pull 
individual flowers from the heads and sip their honey from them. We had to be careful, 
for we found just the dearest little folks living in most of them that you ever saw, active 
little fellows, apt to jump right down one's throat if he were not careful, and different 
from all the other little people we knew. Some were black and some red; usually there 
were more red ones than black, but these were not so active as the black ones and 
could not fly at all. Being not much larger than a pin head, to see them well I had to 
examine them with the microscope, when the strange thing about them that appeared 
was their feet. They had no claws like those of the other little people I knew, but looked 
as if they were wearing two air bladders on each foot.  

We children liked very much to play with air bladders found in the fish that father 
sometimes brought from the river, and which he said were to enable the fish to rise to 
the top of the water easily whenever they wished. As these tiny thrips--for that was 
their name--could jump out of all proportion to their size and strength, I wondered if 
these bladders on their feet were intended to help them. Again, I thought perhaps the 
little hairs in clover heads might hurt their feet, and that the bladder was a sort of shoe 
for protection. I knew I always wanted to put on shoes when going over a sandy place 
where sand burrs grew. 

The black ones were a little larger and had four wings almost as large as their whole 
bodies. They could not fold them, but laid them flat on their backs when not in use. 
These wings were just as odd as their feet were, the latter being just like those of the 
red ones. Every wing had a fringe of tiny hairs all around its edges. I have never been 
able to see what this fringe was for, unless it was for ornament. I did not see any beauty 
in it, but to a thrips I suppose it looked as beautiful as pretty eyelashes and eyebrows do 
to us. It was not until I was older that I learned that the red wingless thrips were only 
the young of winged black ones. Some of these thrips do a great deal of damage in 
timothy meadows. The formation of their mouths is something between that of insects 
that bite and of those that suck, and it is probable that they largely suck their food. In 
timothy, they work in the joints, causing the stalks to die above the place where they 
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work. Those dead or ripelooking heads we so often see in fields of blooming timothy 
have been killed by thrips. Other kinds of thrips get into greenhouses and live in buds 
and blossoms of carnations, and chrysanthemums, causing dead and decayed spots. 
These little pests do thousands of dollars' worth of damage to florists every year. 

When I became old enough to know more about such things, I found that other folk had 
been interested in these queer little people's feet; for the men who made the big books 
and put such hard names into them that they fairly made our heads ache to remember 
them, had called them "Physopoda." "Physopoda" is made up of two Greek words, 
Physa, meaning "a bladder," and poda, meaning "a foot." We are not Greeks, however, 
and I am sure that for this purpose our English is just as good as Greek, so I never could 
see why scientific men did not just call them "bladderfeet" and be done with it. As they 
did not, however, I suppose we shall have to try to remember "Physopoda." 

There are only a few varieties of these creatures. While they do much damage at times, 
they look and act so nearly alike that this one story should suffice f or them all. You can 
tell them easily enough whenever you find them by their queer feet and their fringed 
wings. 

II 

THE SNAKE FEEDER 
DID you ever see a "snake feeder"? Many of them could be found along the creek that 
ran through the pasture near our house when I was a boy. They would often fly out over 
the tall grass and into the meadow near the schoolhouse. When one settled on a weed 
or tall stalk of grass, woe to the boy who ventured into the grass at that place, for there 
was sure to be a snake there all ready to get him! Of course no one ever went to prove 
this, but the snake must have been there, for did not all the boys say so? One day when 
I was only a little fellow, and was visiting the school, one of the boys threw my beloved 
new straw hat, so new that I had never worn it before, over the school-yard fence out 
into the adjacent meadow close to a snake feeder. Much as I wanted that hat, it would 
have stayed there till it rotted, I suppose, if a big man with boots on had not come along 
and braved the terrors of the meadow--snake feeder and all--and rescued it for me. He 
seemed to me a wonderfully brave man. 

People in an adjoining neighborhood called this snake feeder a “devil's darning needle," 
and told the children that if they dared go to sleep when the creature was around they 
would have their ears sewed up, and that other dreadful things might be done. I knew 
this was not the right name for the snake feeder, for we had really and truly "devil's 
darning needles," some brown and some green. Our artist has drawn one on page 103. 
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In a few years I learned from the sages of the neighborhood that these creatures were 
not snake feeders at all, that they cared nothing about snakes, but that they were 
mosquito hawks, and had a terrible sting. I was pretty well grown before I dared to 
catch one and find out what he was like--that he did not have a sting at all, and was 
otherwise perfectly harmless. So the second story was only a little better than the first. 
The snake feeder really catches hundreds of mosquitoes and eats them. They are, as a 
matter of fact, dragon-flies, a name that proves we boys were not the only ones who 
thought them terrible. They are great destroyers of other little peoples of the great out-
of-doors. If one could see them as they appear to these poor creatures, their victims, he 
would doubtless think they are rightly named after all. 

Dragon-flies are called Odonata. You could not find a better Greek name for them to 
give the idea of lace-like wings they and the Neuroptera both have. Odonata look very 
much like some of the Neuroptera. They both have long, slender bodies with four lace-
like wings. All four wings are of about the same size, tho this is not always true of the 
Neuroptera. The best way in which to distinguish Odonata from Neuroptera is this-the 
Odonata can turn their heads about freely on their necks, just as we do, while this the 
Neuroptera is unable to do. There are a great many kinds and colors of dragon-flies; 
some have bodies over two and a half inches long, while others are scarcely half an inch 
in length. In Europe is found one with a body over four inches long. In color they show 
much the same curious spotting and barring that we find in snakes. This may be the 
reason why a great many folk think they are snake feeders. We children used to believe 
we could tell what sort of a snake they fed by their color. When we saw one that was 
somewhat the color of the prairie rattlesnakes occasionally found in our neighborhood, 
we were "seared right," as we say, for we were sure a rattlesnake was not far away. 

Dragon-flies are most frequently found near shallow ponds and other waters, skimming 
about over the surface, occasionally alighting on some cat-tail for rest. Their large, glass-
like eyes seem, to one watching them, to be the biggest part of their bodies. When one 
is caught, he will turn the end of his long body down as if he were going to sting, and 
make a low, buzzing noise. He seems to know that bees behave in this manner, and that 
he can often frighten his captor into turning him loose again. When we boys were 
fishing and in need of bait, we would hunt among the shallow rushes along shore in the 
hope of finding crawfish. Often, instead, we found hideous-looking creatures, with large 
heads and claw-like spears or teeth, that we called "hellgramites," because old 
fishermen had told us that was what they were. As they made good fish bait, we used 
them whenever found. Usually we found them under stones or among rushes that grew 
so closely together that fish could not get to them. I used to wonder where they came 
from, what they lived on, and, above all, how they were reproduced. I never saw any 
little ones, and the old ones did not seem to lay any eggs. 



Knowing Insects Through Stories 

www.temkit.com    81 

When I was almost grown up and was studying zoology, I learned what these strange 
creatures were. I must tell you, for if you look among rushes and under stones in ponds 
or other still water, during May or even June, you will be pretty sure to find some of 
them. One of the best ways to find hellgramites in winter is to stir up with a garden rake 
the bottom of a pond that does not dry up. Near the edge among grass and weeds, in 
April or May, you are pretty sure to find several varieties of them. There is hardly any 
neighborhood that does not have twenty or thirty different kinds.  

They are the babies of the dragon-fly, which lays its eggs in the water the summer be-
fore we find its young, which explains why I had not found out their secret. From these 
eggs come the strange-looking creatures I have described. The legs of the hellgramites 
have sharp claws with which to catch other small folk and hold them. The head is large 
and has powerful jaws, and he can eat in a short time a good-sized insect. He devours 
nothing but meat. When young, just out of the egg, he finds, on weeds and other plants, 
small amebas, no larger than the head of a pin, and these he eats. As he grows larger he 
becomes so powerful that he will not hesitate to attack a small minnow if it chances to 
come too near. 

You can take a glass jar and place in it some mud taken from the bottom of a pond, 
some rushes and other water plants, and then fill it with water. Place in this some of 
these dragon-fly babies, and, I promise you, you will have an interesting time watching 
them. Of course you will have to feed them. Flies, cut worms, cabbage worms, or any 
such food will do. You will soon have real pets, for they can be taught to take their food 
from your fingers. If you feed them at a regular time each day, they will learn to look for 
you just as cows learn to come up to be milked. They always seem to be hungry and will 
eat in a day several times their own bulk in flies and worms. 

They crawl about in the water readily enough, but when in a hurry they swim, if one can 
call it swimming. They have a hole in the hind part of their bodies much like your 
nostrils. They breathe water into this hole just as you take air into your nose, and then 
breathe it out again. When they wish to swim they force this water out of the hole so 
quickly that it pushes them through the water. Then they draw another breath quickly 
and force it out, and another and another, and so dart through the water quite rapidly 
by little jerks.  

Feed your pets well and some June morning one of them will creep out of the water on 
a stick, provided you keep one in the jar so they can get to it. Watch closely now and 
you will see it split open along the back, and pretty soon a big-eyed, soft-bodied, weak-
winged creature will crawl out. Watch how fast his wings unfold and grow. If the sun is 
shining brightly he will be full grown, bright colored, and ready to fly in an hour or two, a 
real dragon-fly. He is still as ravenous as ever, and he flies so swiftly that he catches his 
flies, mosquitoes, and other insects in the air. That is what he is doing when we see him 
darting about in the sunshine on a summer's day. He is so hungry that he does not even 
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alight to eat his prey, but devours it on the wing. He sometimes perches on a limb like a 
hawk, and there waits for his prey to come along, striking it from above. He has even 
been seen to catch butterflies as large as those that lay eggs on cabbages. A large 
dragon-fly will eat such a butterfly in five minutes. 

Whatever his prey, he first bites off the wings and hard legs and throws them away, as 
he eats only the soft body. Thus is he a real dragon, lying in wait for any little people 
who may pass his way. But he is a friend of man, does no harm to man in any way, for 
he eats insects that destroy crops or in other ways trouble us. Where dragonflies are 
plentiful, mosquitoes seldom bother us in the day time, for they catch all that venture 
out. On cloudy days and at night, when dragon-flies do not fly, mosquitoes annoy us. 
You can not fail to be interested in those in your own neighborhood. Some dragon-flies 
are so timid that they seldom fly more than a few inches above the water. They spend 
much of their time resting on grass and sticks at the water's edge. Others are large and 
bold and will fly anywhere. 

If you are observant and patient, you may at some time see how the dragon-flies lay 
their eggs. Some hover over the water and strike it every few moments, depositing a 
little cluster of tiny eggs every time they strike the water. Others crawl down a rush or 
stick until they are entirely under water, and remain there sometimes as long as half an 
hour, depositing their eggs in clusters along the stem. The eggs soon hatch, and the 
hellgramites live in the water until the next summer. The dragon-fly itself usually lives 
only a few weeks. 

III 

MADAM DOODLEBUG 
ONE of my nearest neighbors in childhood, and one that I knew the best, was old Mrs. 
Doodlebug. She lived under our summer kitchen, on the south side, close to where it 
was hottest and dryest. She did not seem to mind the hot sun, but rather enjoyed it. As I 
often played about the door while mother was getting dinner, Mrs. Doodlebug and I 
became acquainted and were the best of friends. As mother had known one of the 
lady's family back in Tennessee, she knew how to introduce us and how to tell me to 
behave so that I could best get on with her. 

First, I must tell you about her house. You have all seen the whirligigs that children make 
from spools after the thread is all used off. The spool is whittled into two pieces and a 
handle put into each, when they will spin as well as any top the store ever sold. Well, old 
Mrs. Doodlebug's house looked for all the world as if she had made it by pressing a 
whirligig into soft, sandy soil and removing it again, which left a hole. This hole was all of 
the house I could see, but she lived downstairs in the basement where no one could see 
whether she was at home or not. She never had a door or even a window open, but 
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when I came to her house on a visit and began to call "Doodlebug, doodlebug, doodle 
up, doodle up, doodle up," she began to throw dirt off her back and come up to learn 
who I was and what I wanted. If I did not give her a fly or an ant she would stay for I 
don't know how long, to see if I had brought her anything else for breakfast. I seldom 
came without something, and she seemed to know it. But if I began, "Doodlebug, 
doodlebug, run away home, your house is on fire, your children will burn," down she 
would plunge under the sand at once as if to investigate. 

I was a small boy and of course did not know that she could not understand. Even to-
day, whenever I see boys and girls calling the same thing, or something similar, to 
attract other doodlebugs, I wonder what makes them act as they do. Perhaps it is the 
strange sound that brings them up, in the first place, and that 'drives them down again 
when their curiosity is satisfied. At any rate they do not always go the first time they are 
told to do so. Opposite page 24 is a picture of a doodlebug, of natural size. It is not very 
pretty. Its real name is Myrmeleon, and it is not a bug at all, but a neuropter. At the end 
of this story I shall tell you how to recognize a neuropter. 

The doodlebug is often known as the ant-lion. There never was a lion that was more to 
be dreaded than this one is dreaded by ants. There are some thirty varieties in the 
United States, and ten times that number in the world. They are always found in sandy 
soil on the sunny side of logs, houses, etc., and generally where rain can not fall into 
their homes. An egg is laid by the mother in the sand. You would never guess by her 
looks that she was to be a doodlebug's mother. In the plate is a picture of one of them, a 
full-grown neuropter. Wings and all are just as we told you all Neuroptera were. In a few 
days the eggs hatch, and soon the young begin to build a topshaped house. If you look 
at the picture of the doodlebug well, you will see that the head is flat and so shaped that 
it can be used as a shovel. The forelegs are widened out to form a sort of spade, with 
which it scoops dirt onto its head. Then with a quick jerk it throws the dirt out of its way, 
and so turns round and round in one place, digging deeper and deeper. Soon the hole is 
so deep that the edges begin to cave in, and so the shape we always see is formed. 
When as deep as the insect can go, and still throw dirt out at the top, it buries itself at 
the bottom and waits for breakfast. 

Should it find a stone in its way, it will manage to get this stone on its back and then 
climb slowly out of the hole backward. Should the stone be too large, or the dirt too stiff 
to cave in readily, the doodlebug will abandon this hole and make another. Often a 
doodlebug will begin several holes only to abandon them, before she finds one that will 
do for her home. When the home is finished, she waits at the bottom of the hole till an 
ant or some other insect comes so close to the edge that it caves in with him and he 
goes tumbling down to the bottom of the well. Quick, as a flash the doodlebug grasps 
him, being sure to keep under the sand herself in order to prevent her victim from 
striking her in return. She uses her long, tooth-like spears to good effect. It is seldom 
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that anything she once catches escapes her. If her prey should get loose and start to 
climb up the side of the well, the walls are so unstable that they are sure to cave in and 
tumble the victim right into her jaws again. To make doubly sure that the victim does 
not escape while struggling to climb up, she digs out sand from underneath and gives it 
a throw with her head that sends it over and above him. As this earth falls down again, 
he is almost sure to be borne with it. 

I have often watched a large ant and a small doodlebug fight in this way for ten or 
fifteen minutes. There are times, however, when the ant has effected an escape. This 
was possible only when the ant was strong enough to pull the doodlebug out of the 
sand. The latter would at once let go her hold and bury herself again as quickly as 
possible. If the ant ran up the side of the well as soon as the hold was relinquished, he 
might get away before the ant-lion could bury and place her self in the proper position 
to throw sand after him again, but if the ant foolishly stopt to fight, he was sure to be 
lost. 

When she finally kills her prey, Madam Doodlebug drags it down under the sand and 
devours all the eatable portions. Then she takes the carcass on her head and gives it a 
toss that lands it out of the hole well away from her house. She seldom eats anything 
that she does not kill herself. So if one desires to feed her, he must bring the insect alive 
and allow her to kill it. She will eat almost any insect that she can kill.  

As she grows she enlarges and deepens her well till it is sometimes two inches across 
and almost as deep. She lives as a doodlebug from a few months to three years, ac-
cording to the quantity of food she is able to secure. Some fine day, when she is fully 
grown, she makes herself a coat of sand that is almost as round as a ball and a little 
larger than her body. This she accomplishes by means of a cement she obtains from her 
own body. She lines this with silk, and here she sleeps for about two months. When the 
sand coat is broken open, out comes a creature that is about half-way between a 
damselfly and a dragon-fly in appearance, and at least an inch and a half long, with 
flimsy wings, and which seems to float in the air. It is the full-grown myrmeleon. The 
doodlebug, wonderful as she was, was, after all, only a baby. 

We generally see the Myrmeleons in fields around shade trees, and especially where the 
soil is sandy. They are most numerous during the time of hay harvest. The wings are 
finer than silk lace and are often beautifully colored. The body is long, slender, and 
graceful. As a child I never tried to catch them since other boys said they had a terrible 
sting. No one knew that they had any relationship to the doodlebug. They have no sting 
at all and are perfectly harmless at all stages of their life, tho I have often been told that 
old Mrs. Doodlebug will sometimes try her teeth on a boy if he handles her too much. I 
never proved this, for mother, who knew all about such things, told me better than to 
handle doodlebugs roughly. 
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The Neuroptera are recognized by the delicate, membrane-like material of their four 
wings, which are heavily veined both ways. The mouth parts are arranged for biting and 
never form anything like a beak. They are easily distinguished from dragon-flies by the 
fact that the latter have a sort of joint at the middle of each wing which none of the 
Neuroptera possess, while their wings are much more fragile. 

IV 

STONES THAT MOVE 
SOME day when you are lying on a sand-bar with your head out over the water, 
watching minnows playing among stones, hoping to catch a snail who has been so 
unwise as to creep out of its shell far enough to have its head bitten off; or watching a 
stone-fly who has foolishly crept from under its stone, expecting to get a good dinner 
and get back again without being seen, you may be surprized to see a bunch of pebbles 
and shells crawling about on the bottom. You have always been taught that stones can 
not move, and you will perhaps wonder if you are not dreaming, or if the running water 
has not addled your brain just a bit. If you will watch just a little more closely, you may 
see this bunch of pebbles move over a worm, or a tiny snail, and after it passes on, the 
worm or the snail will be there no more. 

You may pick up this cluster of pebbles and see nothing but a few pebbles that have in 
some way stuck together, and may think they are just a piece of pudding-stone. There is 
no hole nor door, so nothing can be inside, and there certainly are no legs, so how could 
it move? If you drop it back into the water, after a while it will begin to move. A tiny 
minnow may let his curiosity get the better of him and begin swimming about this 
pudding-stone to see why it is moving, when something happens and the foolish 
minnow disappears inside the cluster of stones. He learns why it moves, but he never 
comes back to explain the matter. If you will get this pudding-stone again and look very 
carefully, you will find there are tiny crevices between these stones. If you will take your 
knife, you can pry them apart, and the secret of the moving stones is out. These stones 
were tied together with silken cords, glued fast to the stones instead of being tied 
around them. There is a silken room on the inside and the wise builder of this home 
merely fastened these stones to it to make it invisible. Some of these creatures even 
fasten a live snail to their house of stones, as a foil, and thus more easily delude and 
trap their unsuspecting victims. Had you shaded your eyes and looked carefully at this 
moving stone, you could have seen a head and the front parts of a fat, white larva 
sticking out of the front of the house. Ile was dragging it with his front legs. This was 
why the stones moved. The body being white, it merely looked as tho the light sparkled 
in the dancing water. 
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If you will be more careful in your observation, you will find a silken net stretched 
among the pebbles somewhere near the moving stone house. 

 
This net opens up stream so that it can catch any creature that may be coming that way 
down stream. Little minnows usually swim near the bottom when not feeding, and slip 
between stones that line the bottom. As these nets stretch from one stone to another, 
the fish is in the net before it knows it. These nets are made and set by these little stone 
dwellers much as a spider weaves her web. Perhaps she is the skilful fisher that taught 
human fishers how to construct their first nets. I think you will realize, when you 
investigate it thoroughly, that most of the inventions men have made appeared first as 
the outworking of the wisdom God gave to some one or other of our little neighbors. 

All these little creatures do not build houses in this way. Some build in the form of a 
chimney with a door at the top. Others collect dead leaves that fall into the water and 
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construct a home that looks like part of the background of the sunken leaves at the 
bottom. In regions where moss and alge are plentiful in the bottom of streams or ponds 
(for some of these creatures live in still water) you will find varieties living in houses 
constructed of moss, the interior, of course, always lined with silk. Many of these crea-
tures do not fish at all, but feed on plants of various kinds. It is wonderful how many 
creatures live under the water.  

I have sometimes wished I could live under water for a time and become really 
acquainted with the wonderful world that lies under the surface. After these fat, white 
grubs are fully grown, they add stones, leaves, or moss, as the case may be, to their 
house to make it more secure. They shut the door as tightly as any other part of the 
house and then change into a pupa and go to sleep. When they awaken, they swim to 
the surface, cast off their old skins and use them for boats. From these boats they fly 
into God's free air. The adult creeps out of his skin, develops his wings, and flies away in 
a marvelously short time-in but a second or two. The full-grown creature is commonly 
called a caddis fly. It looks much like a moth, and unless you examine it you may mistake 
it for one. The hind pair of wings are larger than the front, and in some varieties are 
folded lengthwise when at rest. In this caddis flies differ from all the Lepidoptera, whose 
wings are never folded. The wings when at rest are held against the sides of the body, so 
that one edge points almost straight up and the other down. Both body and wings are 
covered thickly with downy hair. It is from this that the scientists give them their name 
Trich- (hairy) optera (wings). It is because minute hairs look so much like scales that they 
resemble Lepidoptera (scale-wings). 

Their mouth parts are so simple and undeveloped that they are unable to eat anything 
at all. I suppose there is so much to do and so much to see in the two or three days 
allotted to them to live in what must be to them the paradise of the open air and fields, 
that they would have no time to spend in eating. You will often find them flying about 
near streams. They are often seen flying about street lights and lamps at night with the 
moths. The females lay their eggs in rapid water, many of them even preferring streams 
where there are small waterfalls. They seem to know that a net spread in water that 
runs so swiftly that a minnow must use all of its strength and wits to swim in it, is much 
less likely to be detected by its intended victim. The young caddis fly does not mind the 
current. It merely adds an extra stone or two to its house when it wishes to go into swift 
water. If you will examine closely, you will find that much of the dirt that sticks to stones 
in such stream-beds was first caught in the nets of the caddis worm, and is still retained 
by the mesh of broken nets. 

To me the caddis fly has always taught this great lesson: "In whatever state we are, let 
us therewith be content." This soft, helpless little worm finds itself on the dark bottom 
of a stream, exposed to danger of every sort. Instead of giving up in hopeless despair, it 
sets about and builds a veritable fairy-land of its own. Out of its own poverty it builds a 
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palace that has attracted the wonder of the world's greatest and most learned men. A 
great variety of structures is built by these caddis worms, but there is only one family, 
and there are comparatively few varieties in this family. Yet they are widely scattered 
over this land of ours. In fact, one can scarcely find a stream running the year around 
that is not populated by some sort of caddis fly. 

V 

THE CHILDREN OF A DAY 
YEARS ago when I was visiting some friends in the Bitter Root Valley, I was much imprest 
by the millions of feet of lumber cut from the Coeur d'Alene Mountains every year. All 
through the summer and fall many hundreds of men worked in the timber, living in 
shacks, and eating the coarsest of food. Theirs was hard work. When the river rose from 
melting snow, and snow still lay deep in the mountains, the accumulated logs were shot 
down the mountain, plunged into the swollen river and floated twenty miles to the mills 
at Hamilton. For three or four weeks these men worked day and night, scarcely stopping 
to eat or to snatch a few hours' sleep. Men with peevies had to watch over the logs 
every foot of the long journey lest they became jammed and thus have necessitated 
hours of labor to set free. At the height of the "drive" men swarmed over the logs, 
sometimes falling into the icy water, again to crawl out on logs, often putting in twenty-
three or four hours without sleep. When the drive was over they were paid off, many 
drawing a whole year's pay, which sometimes amounted to a thousand dollars or more. 
All now went into Hamilton for a vacation. 

One wild debauch of drinking, gambling, and fighting ensued. After a few days or a 
week, not one of them had a cent left. Every hour one could see men with bleared eyes 
and faltering step, trudging back toward the timber camp they had left but a few days 
before with a vow that they were leaving their dog's life forever, only, however, to 
repeat the same performance at the end of another year. Some of the men would save 
every cent of their wages for the year, planning to go home, buy a farm, and live 
happily. But as they caught the first sight of the city, with its glittering lights and alluring 
saloons, all good resolutions were cast to the four winds. It was not until their money 
was spent and their aching heads began to recover sense that they remembered what 
their plans had been. 

These woodsmen reminded me of a race of little people who lived in the ponds and 
swamps along the Skunk River, where I used to go swimming when a boy. Once or twice 
every summer, if we happened to visit at the right time, there could be seen little fairy-
like creatures on every twig or flying over the water in clouds. There they were in 
uncountable numbers, beautiful creatures with four wings as delicate and shimmering 
as spiderweb gauze. The front wings were much larger than the hind ones, and 
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frequently had a spread of two inches from tip to tip; all were veined like the most 
delicate lace. 

The body was so delicate and fragile that you could hold one toward the sun and see the 
blood pulsating through its body. At the rear were usually three long, bristle-like 
appendages, the use of which it is hard to understand. The mouth was almost wholly 
undeveloped, since these fairy-like creatures never taste food of any kind during their 
short life. They were a mystery, for they seemed to come from nowhere, would dance 
and play in the sunshine for a few days, and then die-dancing a mad dance in the 
morning, their poor, dead bodies at night would be found floating on the water by 
thousands, furnishing a rare feast to the fish below. We boys called them Mayflies 
because they almost always came in May. The old Greek name for them was 
Epherneridae, meaning "the children of a day." 

Now I will tell you the secret of where these May flies came from. Then you will 
understand why I said they were like the woodsmen in the mountains of Montana. 
These little creatures are hatched in the darkness from tiny eggs at the bottom of some 
marsh or pond. They have rather long legs and three plume-like appendages in their 
tails. They run about on the muddy bottoms, feeding on mud, old decayed plants, and 
possibly minute animal life, always to be found in such places. Their long legs enable 
them to scramble away quickly should a minnow or a young dragon-fly come along, for 
either would eat them on sight. The plumed tail enables them to swim whenever they 
desire. They surely lead a sober life in the mud and slime. If they have the power to 
think, how they must look forward to the time when they will have wings and can go 
abroad in the free air! At any rate they are very dressy fellows, changing their clothes 
(skin) as often as twenty times in the two or three years they live under the water. 

At last the long-expected time comes. Then it is that about dusk some evening they molt 
and crawl to the surface of the water by thousands. In this last molt they not only gain 
full-grown wings, but lose the gills through which they have always breathed in the 
water, and, curiously enough, they must now crawl into the air or drown. No sooner do 
they reach the air than they begin their wild love flight, each finding his mate in the air. 
As if tired they soon alight and once more shed their skins, this time even casting off a 
thin covering from their wings, after which they resume their flight. Bright lights attract 
them, such as the street lamps of a city. Sometimes these giddy creatures fly to these 
lights in great numbers; but, alas! are doomed only to fall to the pavement scorched and 
bleeding. Frequently, their crusht bodies are so numerous as to make walking slippery 
and thus these otherwise inoffensive creatures prove a real menace to pedestrians. At 
Atlantic City, dead May flies are often carted away in great loads. 

Even should they not have sought such diversion as instanced, they probably will have 
found other methods of dissipation, so that, becoming exhausted by their pleasures, 
they have finally succumbed. 
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The May-fly mothers drop their eggs into the water, or some kinds even wrap them 
about themselves and dive into the water and deliberately allow themselves to be 
drowned, the weight of their own bodies ensuring that their eggs sink to the mud 
below. These wise mothers may have decided that an humble existence in the mud for 
their future children is better than the intoxicating pleasures of a life of dissipation in 
the world above. Perhaps they are afraid their young, like themselves, will be unable to 
resist the temptation to waste their strength in a day. Who can say? I do not know. 
Many mothers of the other "May flies," the woodsmen I have told you of, probably had 
much rather their sons spend all their lives in the hard toil of the woods, if only they 
might thus be kept free from vice, than to have them enjoy for a season the pleasures of 
sin. 

VI 

THE STONE DWELLER 
I USED to spend much of my leisure time as a small boy, playing along a small creek 
known as Wymore's Branch. Before the primeval forests had been cut and the native 
grass broken up, which changed the rainfall in that country, this creek was really a fine 
stream. There were plenty of places where the water was six or eight feet deep. No-
where, not even in the river itself, could one find better fishing. The great boulders 
found scattered through the soil in that part of Iowa contain many beautiful crystals, 
some of which have rubies, agates, and corals in them. They are not stones of sufficient 
quality to be valuable, but the tearing, rushing torrents of spring so weathered some of 
these great boulders, setting free the stones, and these, when mixed with the sand and 
smooth pebbles of the creek, made the gravel beds and shallows very beautiful. It was 
interesting to search these places for gems. Indian arrow heads and spear heads were 
also sometimes found mixed with the sand. Many happy hours have I spent turning over 
pebbles and wading about in shallow water, picking up and examining every stone that 
looked interesting.  

Sometimes on the under sides of stones that had been in the swiftest water, queer little 
brown places, from half an inch to an inch and a half long and a half inch wide, would be 
found. These were a puzzle to me. They looked almost like the stone on which they 
were fastened, but along the sides were little tufts of white fringe which, when held 
under water, floated free from the stone. A sharp finger-nail or a knife blade could pick 
these spots loose, and then they were seen to be alive. Just in front of each tuft of fringe 
was a strong, active leg armed with stout claws for holding fast to the stone. The fat 
little creatures had strong, tho not very large jaws, that evidently were fitted for tearing 
and eating small animals. 
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You may wonder, as I did, why these humble creatures clung so tightly to the underside 
of stones. I will tell you. Every fisherman in the country knew that if lie wished to catch 
bass, trout, redhorse, or any of the fish that live in swift water, his surest way was to 
bait his hook with one of these stone-flies--salmon flies they are sometimes called--and 
allow it to wash down over the stones into sight of the fish. Fish that were not biting 
worms or flies would fight for stoneflies. So these poor creatures had to stick tight 
under the stones or they would all have been eaten by the fish. When they grew hungry, 
however, they had to crawl about under the rocks, or take chances on making a dash 
from one stone to an other in search of food. It was doubtless because of this habit of 
crawling about, that we children were taught to call them "crawl-dads," or, as some 
persisted in saying, "claw-dads." 

Now these poor creatures do not always live in water under stones. When they are 
grown, they cast off gills and strongly clawed legs and come forth into the bright world 
as long, slender creatures with four gauzy wings. You can recognize them from the fact 
that while the front wings are straight like those of the dragon-fly, the hind ones are 
much larger and broader, and are plaited like a fan and laid on the back when at rest. So 
the men of science have called them Plecoptera, meaning "plaited-wings." They are not 
so fragile as the May flies. Their mouth parts are fitted for biting and tearing. But they 
seldom live more than a few days. It is doubtful whether many of them ever taste food 
while in the adult state. We never find them in great numbers, for the simple reason 
that while many of them are born and start life under stones and pebbles, most of them 
fall victims to hungry fishes long before they are grown. 

We are often led to wonder what pleasure such humble creatures find in life, and what 
purpose they serve in living at all, but I suppose that if we had never known any other 
surroundings, and if we could look at things through their eyes, we would see things 
quite as beautiful and quite as wonderful as we do with ours. Doubtless could these 
"crawl-dads" talk, they would tell us interesting things about their homes and make us 
wish we could live with them for a time and see the wonders they behold. 

There is only one family of the Plecoptera. They are never found very far from running 
water. While there are many varieties, they all look much alike. They usually hatch into 
the winged form early in the spring-so early in fact that it is not uncommon to find them 
stranded in the snow on the banks of streams. Because they always live among stones, 
they are often called stone-flies. 

VII 

SIR TERMITE ESTABLISHES HIS KINGDOM 
SIR TERMITE PLATYPTERA was a prince who lived in a capital city, and in a palace, 
surrounded by guards and attendants, great and small. Never in his life had he done a 
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day's work, nor even fed himself. Nurses always cared for his room, groomed him daily, 
and gave his slightest pain the most careful attention. He had only to hint that he was 
hungry and a dozen servants would come on the run bringing the choicest food and 
drink that the land afforded. He might go about the city at will, and watch the thousands 
of citizens at their daily work, and never once would anyone fail to show him the 
greatest deference, or fail to find it an honor to do him the most menial service. Should 
he no more than soil his feet, some one would instantly approach and humbly clean and 
polish them till they fairly shone. With all of this wealth and careful attention, it is no 
wonder he was as handsome a prince as one would wish to see. 

For some time before the bright May day of which I speak, he, however, had not been 
happy. He was tired of all this and wanted to see the world for himself. For several days 
he had gone to the city gate and looked longingly at the green fields and forests beyond. 
There was little chance for him ever to rule his own country. He had a score or more of 
brothers and sisters, each with just as good a title as he. Besides, the king and queen 
were both in good health and gave promise of reigning for years. Ever since dawn on 
that day he had been running about from one part of the city to another as if undecided 
what to do. Had he stopt to notice, he would have seen that the other princes and 
princesses were acting very much as he did. By nine o'clock he ran to the gate, and was 
surprized to find it open. The sun was warm and everything looked so inviting that he 
could stand it no longer. "They will never miss me," he thought. "I'm going." Out of the 
gate he crept, and scrambled up a weed that stood hard by. How wonderful it all was to 
him to see the great world. He had been carefully kept away from light, for all his race 
had a great prejudice against it, and so hesitated for a time, waiting for his eyes to 
become accustomed to things. Looking back toward the gate, he was surprized to see 
other princes and princesses crowding through it.  

Now Prince Termite had four beautiful wings. They were fully twice as long as his body, 
and all four were almost exactly alike. He had never in his life used these wings, but now 
the sight of the crowd about the gate, and possibly a fear that someone might question 
his right to leave so unceremoniously, caused him quickly to spread his wings and take 
to the air. On he flew as fast and as far as his eager anxiety to see so many wonderful 
things-of which he had never so much as dreamed in his palace home-would let him go. 
Soon he became aware that there were other princes and princesses in the air. Looking 
down he saw them crowding from a hundred city gates in as many places, and all, like 
himself, sailing straight away through the balmy air. At first he did not seem to pay any 
attention to these strangers, but toward noon lie sailed by a princess who thrilled him 
strangely. 

To poor human eyes she did not look different from scores of others flying everywhere, 
but to our hero she evidently was the most wonderful and most beautiful princess in the 
world. Madly he dashed after her, hoping to scrape up an acquaintance in some way, 
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and at all events, determined not to lose sight of her if he could avoid it. Back and forth 
and around her he flew, showing himself off in every way possible. Maiden-like, she paid 
no attention to him whatever till, tired and discouraged, he was about to alight, when 
suddenly she became the very incarnation of friendliness. Soon both alighted and the 
courtship continued. The prince walked around and around admiring her ladyship, and 
occasionally they carest each other with their fringed antennae. How different she 
appeared from his queen mother, of whom he had been allowed a glimpse once or 
twice in the home queen's royal chamber, and who was so fat and portly she could not 
walk a step! 

Soon they had the matter settled between them, this prince and princess: they would 
unite their fortunes and start a kingdom of their own. As evidence of undying 
faithfulness, each suffered the four beautiful wings to be torn off, so that they could by 
no means run away, should things not pass off smoothly. As now the sun was fast 
setting and darkness approaching, they awakened to the predicament they were in. 
Both were far from home. They could never return, even if they had not been so 
bewildered as not to know where home was. Both were hungry, and neither had ever 
done a stroke of work. They had always accepted food as a matter of course, without 
ever asking where it came from or how it was produced. Poor babes in the woods! In 
what plight might not the Robin Redbreasts find them in the morning? 

Aimlessly they wandered on together, till as the shadows were beginning to fall they 
chanced upon a company of stranger workers of their own race. Trained for generations 
to respect royalty, instantly these simple toilers dropt their burdens, fed and groomed 
the poor lovers, and held a council. What was to be done for them? They could not be 
taken back home, for now that they were married, were they not king and queen, and 
no nation could have two kings and queens. The possibility of abandoning them to their 
fate never occurred to these simple folk, for were not the persons of royalty sacred? 
Perhaps the strangers reasoned that there were plenty of people at home to look after 
their own king and queen; perhaps they had been told how their own city had been 
founded. At any rate, they now decided to start one of their own, and hesitated only a 
few moments. Some went as scouts, while others stayed and attended the royal pair. 
The scouts soon returned with the information that they had found a desirable location, 
and all set out at once to establish a new kingdom. 

The place selected was under a log on the side of a hill where drainage was good. Every 
worker bent to the task, and by morning they had scooped out a cell as large as an egg, 
and had the royal pair comfortably established inside. At once they began to cut 
passages and nursery rooms in regular order on both sides of the royal chamber. The log 
furnished an abundance of food, so it was not necessary to spend valuable time 
foraging, and the work went forward rapidly. By the time the first nursery room was 
complete, the new queen began to lay eggs. 
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This added new burdens, for no sooner was an egg laid than a worker carried it into a 
nursery room and gave it the most careful attention day and night. The young had to be 
carefully bathed several times daily (this the nurse did by licking its entire body), carried 
from place to place in order to keep their temperature uniform, and carefully fed every 
few moments. In the new colony there was so much work to do and so few to do it that 
only the simplest food was available for the youngsters, and so they all developed into 
workers. Some were males and some females, but both were equally hard workers. 
Among these creatures, the Termites, or White Ants, we find a better system of 
economizing energy than among any other little peoples. The males as well as the 
females all work. 

As soon as the colony grew stronger and the city larger, supplies of food grew better 
and the necessity of guarding the nation more urgent. So in some way the word went 
out, and the nurses changed the food of some of the growing children. As a result they 
grew heavier, developed great heads armed with powerful scythe-like jaws, and finally 
matured into soldiers; and of these, just like workers, some were males and some 
females. 

Within two or three months the royal chamber, or queen's room, had to be enlarged, 
for she was growing so portly that she must have more room. I have often wondered 
how the young king must have felt as he saw his beautiful, slender young queen develop 
a long, large, and plump abdomen, destroying every feature of her grace and beauty.  

As the nation grew, the necessity for more and ever more eggs caused the attendants to 
feed the queen more and better food. Within two or three years the poor king saw his 
queen grown till she was merely an egg machine, her abdomen for all the world like a 
long, slender potato, her head and body so small as to be almost difficult to see without 
looking closely. In some varieties the poor thing develops an abdomen as much as six 
inches long and two or more inches thick. Of course she can not then take a step in 
either direction. Different from many a human husband, no one has ever heard of a 
Termite husband who did not remain faithful for life. Possibly it was to avoid just that 
sort of thing that every husband has his wings pulled off while on his honeymoon. 

These people are largely eaters of either dead or living wood. Consequently they cut 
tunnels from one end of a log to the other. Rooms are cut where part of the family are 
quartered. Other rooms are used for nurseries for the young. The entrance or entrances 
to the log are from underground. The termites are careful to open no place to the light, 
as they hardly ever come to the light except when the young kings and queens fly out to 
mate and seek new homes. 

However, they are great workers, digging long tunnels to new sources of food. It is not 
unusual for their underground roads to be as long as the ant road I found on the capitol 
grounds at Lincoln, Neb., which you will find mentioned in another story in this book, 
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Some scout, out, working perhaps at night, will report that he has located a new and 
desirable source of food. Immediately all go to work and drive a tunnel to the spot, their 
engineers being wise enough to bring up the end of the tunnel directly under the object 
sought. Often a house, a bridge, or some similar object will be entered and eaten out 
until it is a mere shell, as thin as paper. When some weight is placed on it, down it goes. 
Frequently, where baseball bleachers or grandstands collapse under their loads, 
investigation shows that they had been weakened by white ants. 

In tropical countries there are many varieties of these creatures. They do a vast amount 
of damage to fences, houses, furniture, and gardens, in fact damaging every wooden 
thing they can find. In our own country they are not numerous or powerful enough to 
do great damage. 

VIII 
THE FAIRY ACROBAT 

WHEN snow fell late in the spring, mother used to tell us that we must not eat any of it, 
for there might be lice in it. Of course we wanted to eat snow, and especially to mix it 
with cream and sugar and so make snow ice-cream. Mother usually allowed us to make 
snow ice-cream, and I could not see just why we could not have it in late spring, lice or 
no lice. I never knew mother to tell us anything that was not true, and yet I could not 
see where any lice could come from. Mother admitted she did not know where they 
came from, or why they got into the snow. She could never show us the lice, but was 
quite sure they were often in spring snow, for she had seen them. I wondered about all 
this a good deal, and fear I ate spring snow sometimes. Mother was from Tennessee, 
and we now were in Iowa, therefore whatever might have been the case in Tennessee, 
she might be mistaken as to spring snow in Iowa. 

She was right after all, as I learned later, a long time later, when I first saw some of 
those lice. Of course these were not really, truly lice--tho they sometimes do get into 
snow, millions of them they are really springtails. Once I saw the entire surface of a 
pond covered with them. As the pond embraced several acres and each springtail was 
no larger than a grain of sand it would be impossible to say how many millions of them 
there were. 

In spite of there being so many of them they were very hard to catch. When one 
reached out to get one, away it would jump or rather leap. This leaping is a peculiar 
thing. The creature has a strong, bristle-like tail, that folds up under the body and 
fastens on a catch. When it wishes to move it loosens this catch and away springs the 
tail, throwing the whole body quite a distance through the air. When it alights it sets the 
spring again and so is all ready for another jump. These tiny creatures sometimes get 
into early gardens and eat mustard, radishes, and such crops. 
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I can easily imagine that people looking for fairies might feel that they had found them 
when they discovered springtails. They do many of those dreadful things that bad fairies 
are sometimes charged with. A garden may be looking fine at dark in the evening, and 
then hosts of springtails jump into it. Next morning such things as they eat may have 
been completely destroyed and every springtail gone, leaving no clue as to what did the 
damage. They can not live in dry places or in bright sunlight, unless near plenty of water, 
and so all must be hidden by morning. We know that they often get into mushroom 
houses and destroy valuable crops of mushrooms. They like to live in greenhouses, 
which are always damp. 

Most kinds of springtails are as small as dust, and yet can spring several feet into the air. 
They have a sort of sticky foot on the under side of the body, so that when they alight 
they do not land on their heads. If you put one under a good microscope, you will surely 
think you have found a fairy, for he is clad in a scaly coat of armor of the most brilliant 
pattern imaginable, and the scales are of various colors, arranged in the most in-
teresting lines and in curious designs. Of all little people there are none more beautiful, 
but only microscopic eyes can behold this beauty. It takes a really good microscope to 
reveal it. In fact, people often test a microscope by applying it to one of these creatures, 
to see whether it shows these wonderful color patterns. 

There are five families of springtails, all classed together under the tribe name of 
Collembola, but they are so small you could never tell them apart with the naked eye. It 
is wonderful that such tiny creatures live all about us and that few of us ever know 
anything about them. 

PART SIX 

BUG AND FLIES 

I 
THE SCORPION FLY 

THERE are certain families in the world which do not amount to much in the estimation 
of others. They may be "just as good as any one," and doubtless feel that they are, but 
others just don't feel as they do about it. The Mecoptera comprise a family of little 
people that many feel much that way about. They do not seem to do any harm, and so 
far as we know never do us any good, but just live; and this is about all we know of the 
most of them. While some one may find that they are a wonderful people, no one has 
done so yet. 

In parts of New York is found one kind of Mecoptera known as Boreus, which leaps 
about in the snow all winter long. When all other little people are frozen stiff it 
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continues as active as you please. No one knows what it eats or what it does, but it is an 
accomplishment to be hardy enough to play in the snow all winter. It is about as large as 
a flea, and either black or greenish black. Wings can be seen, but they are not developed 
enough to be of any apparent use. 

Others of this family are commonly known as scorpion flies, and are found in the shade 
in low, damp places, in fact can live only in such places. Their young look much like 
green caterpillars, and are often mistaken for them, but if one takes the trouble to 
examine them he will find that they have twenty-two legs, so called, while the 
caterpillars, you will remember, usually have only sixteen. 

The grown-up ones have wings that are almost clear, except that they are spotted with 
dark brown or almost black. They sit about on leaves in a lazy sort of way, looking as tho 
they themselves were dried leaves-which may be just what they desire, since they are 
waiting for other little people to come near enough to be grabbed. Scorpion flies have 
long legs, and are very active with them. They have claws on their feet that they can 
close up as you do the fingers of your hand, and they use these in catching and holding 
their prey. They have a beak with which they suck the juices from their prey, and then 
they throw the carcass down. Males have been seen to catch their prey and then, by 
throwing off a scent, call females and feed it to them. So you can see they are quite 
gallant. They are known as scorpion flies because they have long, slender abdomens. If 
you catch one he will curl this abdomen up just as a scorpion does when he makes ready 
to sting. The scorpion fly, however, is perfectly harmless, and can not sting at all. The 
story should enable you to recognize the only kind you are likely to find, unless you live 
in California. But you must remember that the scorpion fly has four membranous wings, 
all of them longer than the body. Mecoptera means "long wings." Of course you must 
also remember that this creature has a beak with which to pierce its prey. 

II 

GRANDADDY-LONG-LEGS 
WHEN I told you about "my lady bug," I told you I had another dear friend, one of the 
first of the little people with whom I really became acquainted. This was Daddy-long-
legs. I believe I promised to give you an introduction. I am sure you have seen him, for 
he lives everywhere in the United States. You may not have known that he is really a 
spider. I am sure I did not when I was a child. I am pretty sure that had I known it I 
would have thought much less of him. Queer, isn't it, that we often think less of our 
acquaintances, just because we do not happen to have a very good opinion of their 
relatives. I think I have gotten over that to quite a degree, and hope you may do the 
same. In fact, spiders are not a bad race at all. The better I have come to know them the 
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more I admire them and am interested in them. I can even forgive them most of their 
"cobwebs" in our houses for the many interesting things they do. 

But to get back to Daddy-long-legs; you will notice that it has eight legs, and that of itself 
tells you it is not an insect. If you will catch one and examine it, I am sure you will see at 
once the resemblance between it and other spiders. The unusual thing about it, of 
course, is its very long, slender legs and small, plump body. If you mash him just the 
least bit, he will give off an odor not unlike ripe apples, but if you really injure him, this 
odor becomes too strong to be pleasant. I presume this odor is the means of protecting 
himself against birds and other insects. It evidently gives his body an unpleasant flavor. 
None of the birds and but few of the insects ever eat him. 

To me as a child all "grandaddies" looked alike, but there are several kinds; tho in this 
book we will just consider them as all one. They spin no webs to live in, or to help them 
in catching prey. It is not necessary for them to have webs. Their long legs enable them 
to travel so far and so rapidly that there is little danger of their not getting all they can 
eat, tho they like to have homes and stay near them as well as any of us. Some that I 
knew lived on the old flower stumps and under the front door-step, with my lady bugs. 
They never ate the lady bugs, for they never could have broken through the hard shell 
had they tried; but they did eat the plant lice, especially the aphids that were on the 
flowers in the stumps. 

It was interesting to see one pounce on his prey much as a cat does on a mouse. The 
prey was not held by use of the long legs, but in the hand-like palpi or lips. Grandaddy 
does not catch very large game, for the reason that his long legs are not fitted for 
holding his prey, and his "palpi hands" are too small to grasp anything large. You will 
remember a grandaddy ate my aphids on the vines in the house during the winter when 
I was studying aphids. Many people call this insect a "harvest man," which is not a bad 
name for him, as it is in harvest that he is most numerous. He certainly does a man's 
work by saving our harvests from the millions of aphids that are so apt to do damage to 
them. 

We children used to catch a grandaddy, hold him up and then say, "Grandaddy, 
grandaddy, tell me where the cows are." Of course he was supposed to point one of his 
long legs in the right direction. As we generally knew where the cows were apt to be, it 
was no wonder that we saw to it that he pointed the right way. In his efforts to get free 
he often pointed in so many ways that, of course, he had to point toward the cows, if 
there were any. 

Mrs. Grandaddy lays only a few eggs at one place. I never was so fortunate as to see one 
lay eggs, but I have seen young ones in the early spring and know that only a few appear 
in one place. Usually they manage to get under a house where they live over winter, but 
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I have seen them pass a winter inside houses also. The next spring they became as 
active as they ever were. 

One of the small red mites lives on this spider, sucking his blood. It lies in wait on some 
bush or weed till he comes along and then catches hold of a leg. Gradually it climbs 
higher till it fastens itself on the body, just under one of the legs. Here it sticks till fully 
grown. This mite is a brilliant red, and you can see it easily. In August you will find one or 
more on almost every grandaddy. 

III 
FLEAS 

THERE is a rather small family of little people scattered all over the earth, called 
Siphonaptera. These creatures are no larger than half a grain of rice. They have no 
wings, and travel by jumping. It is not uncommon for one to jump eight or ten feet, and 
it can jump four or five feet high. There is probably no living creature in all the world 
that can jump so far in comparison to its size. The name commonly applied is "flea." 

While there are not many kinds of fleas, some kinds are at times so numerous that they 
become a real pest, for a flea is one of the small folk that live on blood, either human or 
that of some other animal. Like mosquitoes, they may live without blood, and many of 
them probably do live and die without ever having tasted it; but blood is to them what 
candy is to boys and girls, a thing that they all like very much, and get if they possibly 
can. 

Siphonaptera are wise little people, especially those that are called "human fleas" little 
black fellows, about an eighth of an inch long, their hind pair of legs so much larger and 
stronger than the others that they have the appearance of standing with their heads 
down. As these legs are used in jumping, they have, of course, to be large and strong. 
Some men have trained fleas. No trick dog in a show was ever better educated than 
some of these fleas. At the World's Fair held at Chicago in 1893, a man exhibited trained 
fleas that would hop back and forth over a rod, jump over each other, or tumble and roll 
with each other like acrobats, all at his command. Small as they were, he had carefully 
constructed a harness, and had made a tiny golden chariot to which he would hitch one 
of them, having trained it to crawl instead of hop so that it would pull the chariot, and 
sometimes do this with another flea riding in the chariot. At the close of each 
performance the fleas were allowed to get a meal from their owner's bared arm. 

Did you ever see a siphon? You can make one in this way: Take a piece of rubber hose 
and fasten one end in a pail of water that is sitting on a table, making sure that the end 
is well under the water. Bring the hose up over a pile of books, a chair back, or some 
other object that is two or three feet higher than the pail of water, and then let it reach 
down to a vessel of some kind that is standing on the floor. Place the lower end of the 
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hose to the lips, and suck out all of the air, being careful to keep the end you are sucking 
below the level of the water in the pail. As soon as the water comes out, remove your 
lips and the water will continue to flow as long as there is any in the pail, or till it falls 
too low to enter the hose. Any arrangement for carrying water in this way we call a 
siphon. 

Aptera is a word in the Greek language that means "without wings," so Siphonaptera 
are little people who have no wings, but have a siphon through which they "suck up" 
their food. Fleas are the only creatures that are made in this way. They are so small, and 
to our unaided eye look so much alike, that it would hardly seem possible that we have 
thirty-seven different kinds in America, but we have. All eat the blood of other animals, 
but not of insects. They do not attack any of these little people. Some prefer the blood 
of man, some that of birds, some that of dogs, some that of cats, others that of rats; in 
fact, every kind has some favorite animal on which to feed. But if one can not get what 
it prefers, it will not hesitate to take what it can get. If hungry enough it will bite any 
kind of giant it may find, for all animals are giants in its eyes. 

A flea has a peculiar weapon with which to attack his victim. It consists of a lance and 
two double-edged saws. When he "bites" he first thrusts in the lance, and then, guided 
by it, the two double-edged saws are worked in. Teeth on the edges of the saws cause 
the blood to flow freely, and this gives the flea a supply which he can suck up through 
his siphon-like mouth. Like the mosquito, the flea secretes a saliva which it pours into 
the wound made by its lance and saws. This saliva seems to prevent the blood from clot-
ting when it comes in contact with the air, and is what causes the bite to swell as it 
usually does. If one were pricked by a pin that made no larger wound than that made by 
a flea, the part wounded would probably not swell at all. 

This may help you to understand why the flea is one of our chief enemies. Some animals 
that fleas bite are subject to deadly diseases, any one of which will kill a man if he gets 
it. A man can not catch one of these diseases simply by being around these sick animals. 
He must get into his own blood some of the germs that cause the disease. The flea 
never knows whether or not an animal is sick--or if it knows, it does not care--and so 
sucks its blood just the same. In this way it gets the disease germs into its own body. We 
do not know whether these germs make the flea sick or not, but we do know that it will 
bite a man, if it gets a chance, just the same as if it had never bitten the sick animal. A 
flea that has disease germs in its body may transmit them to the wound it makes when 
it bites a man. These germs multiply rapidly in the blood of a man, may produce disease, 
and the man may die.  

Plagues which constitute some of the most deadly diseases known to man are probably 
caught in no other way. Fleas get the plague germs from rats, and by passing them on 
have probably caused the death of more men than were killed in all the wars that have 
ever been fought. Always kill a flea when you get a chance, for no one knows but it may 
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have disease germs in its body, and so may cause death if it should bite you or some one 
else. Of course, fleas that have never bitten a sick animal often bite us without doing us 
harm. In fact, not one bite in a hundred does harm, but no one can tell till it is too late 
whether a bite will harm him or not. For this reason the only safe way is to be sure that 
fleas do not have a chance to bite us. 

Fleas lay eggs in carpets and rugs, when they can get into houses. They also lay eggs on 
the floors of dog houses, the sleeping-places of cats, under door-mats, and in similar 
places. These eggs quickly hatch into slender, worm-like grubs, only a little thicker than 
a hair, which eat anything they can get hold of, either animal or vegetable. They can 
grow fat on rags from rugs or carpets. When the weather is favorable, they turn into 
pupas, take their sleep, and then hatch into full grown fleas, all within two or three 
weeks from the time the eggs were laid. If we carefully clean floors, rugs, and such 
things every week, as well as the sleeping-places of our pets, we will have very few fleas. 
This only needs to be done during warm weather, for fleas do not breed in cold 
weather. 

In tropical parts of America there is a small siphonaptera that is called the jigger flea. 
The female of this flea buries herself in the flesh of manor some animal, before laying 
her eggs. The only way to get rid of her is to cut her out, and this must be done, for if 
left alone she will cause a very painful sore. Young fleas seem to live on the decaying 
matter of the sore. Of course, man usually cuts them out of his flesh before they have 
time to rear their young; but other animals can not do this, and so these fleas are often 
plentiful in regions where they live, and cause a great deal of suffering to poor people, 
many of whom are not prepared to destroy them, and have not the money to pay a 
doctor for doing so. 

IV 
THE ORANGE ARGIOPE 

DURING most of my childhood, father kept from seventy-five to one hundred head of 
cattle and horses on the farm, which meant that an enormous amount of hay had to be 
put up every year. So we often had to rent hay land away from home. One year when I 
was just large enough to be of service in the hay-field, but not strong enough to do all 
kinds of work, we rented a large field from a Mr. Reed, whose place was about two 
miles from ours. When we went to this field to work we always took our dinner with us. 
At the noon hour father and the older boys, unless there was some special rush, usually 
lay down in the shade of one of the haystacks and took a nap after dinner.  

I was never tired as they, having done little work, and so had to find some way in which 
to amuse myself while the others slept. Almost every day there were other occasions 
when I had time to myself. One of the first things that interested me in this field was a 
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great spider that had a web in a fence corner, where we were stacking hay. It was one of 
our largest American web-spinning spiders, the Orange Argiope. You probably have seen 
it, for it is not only our largest spider that lives on a web, but is one of the most brilliant 
colored spiders that we have. 

The first day I worked in this field we finished a stack, and, next morning, while others of 
the crew were starting a new one, I went around behind the first and made the 
discovery that the largest spider of all had spun a new web during the night, attaching 
one side to the haystack, and the other to a fence stake above and some blackberry 
bushes below. This web was as large a one as I have ever seen. It reached fully fifteen 
feet across at the greatest distance, and easily measured six feet across the well-woven 
web. Evidently this spider had discovered that grass-hoppers were sitting on this 
haystack in unusual numbers, and reasoned that if it stretched its net in that place some 
of them were pretty sure to jump into it. At any rate, here it was with its family and all 
its belongings. 

This female spider had other spiders with her, for it was getting on toward fall and she 
would soon have to choose for herself a mate. In one corner of the net were already 
four likely looking young gentlemen, all prospective suitors. In this variety of spider, and 
in most other varieties for that matter, the male creature is not much of a person. He is 
very small of body, as compared with his spouse, much less brilliantly colored, and can 
not spin a web at all. In fact, in the spider family here described, it is doubtful if they 
could have managed to keep from starving to death, had they not been pensioners on 
the grand lady in whose castle they lived, and had they not been fed on her bounty. As it 
was, they were kept off in one corner of the web, where they were given to understand 
daily their own inferiority. Many a time I saw one of them run out on the net toward my 
lady's abode, only to be promptly chased back into a corner. Just what my lady would 
have done had she caught one of them I had no idea, for when she started toward one 
of them and said "go," he very promptly went. 

I persuaded father and my brothers not to tear this spider's web down, so that every 
day almost, for over three weeks, I saw it. At first the lady acted as if afraid and would 
have nothing to do with me. If I dropt a grasshopper into her net, she either refused to 
pay any attention to it, or cut the ropes with which it was entangled and let it drop. 
Evidently she was either afraid I had in some way spoiled it as food, or did not care for 
any help from me. But within a day or two matters changed. If I dropt anything into the 
net she then accepted it promptly and made it secure. Before we were nearly done with 
our job, she accepted insects from my fingers and, even allowed me to hold them while 
she wove her web about them. It was in this way that I came to know pretty well how 
she did this trick. 

When a grasshopper first struck the net, she ran to it as quickly as possible and threw 
two large cords of silk around its body, tying it to one of the main guy threads of the net. 
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Next she spun a web, receiving it into her front feet which served as hands. With those 
she wound the cord around the grasshopper, winding in the strong hind legs just as 
quickly as possible, evidently knowing that it was with these that he would break her 
web if he got a chance. The hind legs secure, she leisurely wound him around and 
around till he was completely covered from head to foot. Next the thread was attached 
to the end of the long legs and cut loose everywhere else. The bound grasshopper was 
left to hang with his head down until he died either from that or for want of food. As the 
spider had selected an unusually good place in which to catch food, and as she had me 
to help in the matter, it was no wonder that she usually had much more food than she 
needed. 

I think I see some one shudder and say it was cruel to hang the poor grasshopper up in 
that fashion to wait till he was needed. I grant that it was rather hard on the poor 
fellow, but no harder than it is on poor chickens that sit in coops along our streets in 
front of grocery stores, awaiting a like fate. 

This spider had a fashion of sometimes shaking her net from side to side with all her 
might. There has been much discussion as to why she does this. 

Some think she does it when in fear, and that she hopes to frighten passers-by, so that 
they will not injure her net. They say she seems to be aware of the foolish fear many 
people have for spiders. Such views may be correct, I do not know; but I do know that 
the spider would make demonstrations to attract my attention when I came in sight on 
mornings, and especially after having been gone for a day or two. She would shake her 
net as much as she could, and if I paid no attention to her, would become greatly 
excited, running about from one part of the net to another, coming as close to me as 
she could get, and if I still paid no attention, again running to the middle of the net she 
renewed the shaking. She always acted pleased when I finally noticed her, but would 
never quite allow me to take her in my fingers. I never tried very hard to do this, 
however, for I had not yet learned that none of the web-weaving spiders bite men and 
women. 

A spider likes some kinds of insects much better than others. For instance, my friend 
always preferred a short-horned grasshopper to a long-horned one. She often refused 
to bind up the long-horned varieties when I offered them. Another thing I learned was 
that this spider went over her web frequently, probably every morning, and cut the 
ropes on which hung any prey that had died and had begun to decay. But these dead 
grasshoppers were eagerly eaten by other spiders of the same variety when placed in 
their webs, provided they were short of food. 

One of the mud-dauber wasps catches male spiders of this variety and stores them in 
cells for food for her young. I suppose she may catch the females also before they have 
grown too large, but I am not sure of this. One day I tried an experiment. Our water-keg 
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leaked a bit, and this variety of wasp soon found it out and came there for mud. 
Knowing the fear this spider feels for a mud-dauber, I caught one of these and dropt it 
into the spider's web in such a way that it would become entangled. The spider was 
wary at first, but when she saw the wasp was really entangled in the web, she carefully 
advanced and wound it up tight as could be with a covering of web. She made no 
attempt to kill the wasp, but it seemed to me that she bound it more tightly than she 
did her grasshoppers. When satisfied with her work, she cut the threads that hung the 
wasp to the net and let him fall to the ground. She had deliberately bound her enemy 
hand and foot and thrown him to the ground to starve to death. 

I was much interested in the way she spun her web and watched her frequently and at 
close range, even watched the process with my glass, and have often done so since. Her 
way of spinning was similar to that of all other spiders. First, I was surprized to see that 
not just one thread came from her body, but that many very fine threads came. These 
threads seemed to arrange themselves into six strands and were then twisted into one 
cord by a sort of spinner that worked so rapidly it seemed to run around and around. 
Each of the six strands was made up of many fine threads half twisted together before 
they were themselves twisted into the main cord, or web. Now this web was evidently 
made in this way for the same reason that we twist our ropes, to get greater strength 
for the amount of material used. Here is another place where man has merely copied 
from God's creatures. 

Spiders are not insects. All insects have six legs while spiders have eight, yet in many 
ways they look and act so much like insects that many people call them insects. You 
should know better than this. All spiders lay eggs that hatch into little spiders. They pass 
through no metamorphosis, as we call it; that is, they do not hatch from one form of 
body to another. Late in the fall the Orange Argiope weaves a very thick silk bag in the 
shape of a pear. Sometimes this bag is as large as the egg of a guinea hen. It is filled with 
eggs, hundreds of them. The mother hangs the bag on some bush, or in some other well 
protected place, where it remains until spring. I am told that the eggs hatch in the fall 
and that the baby spiders remain in the nest bag till it is warm in the spring, but I have 
never proved this myself. I have seen them in the case very early in the spring 

however, and I know that they have a perfectly dreadful time killing and eating one 
another until it is warm enough to get out and hunt f or legitimate game. Perhaps, of 
three or four hundred spiders in an egg case in the early spring, not more than a dozen 
ever live to make webs. 

All spiders have a sort of fang-like teeth and are supplied with a poison that seems to kill 
their prey quickly, but very few of them could bite us if they desired to do so. Of those 
that do occasionally bite us, there are none in the United States whose bite is really 
serious. Most of them will do no more harm than a mosquito or a bee. In tropical 
countries are spiders whose bite makes one sick, but it is doubtful if even these are ever 
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really fatal. Spiders are all meat eaters, living on other little peoples, and mostly on 
insects. 

V 
HEMIPTERA 

OF all little people none are more numerous than the Hemiptera. It is not only that 
there are so many of one kind--tho there are some kinds that become so numerous as 
completely to overrun whole counties or even States--but that there are so many 
thousands of varieties. With the possible exception of the Lepidoptera and Coleoptera, 
there are more Hemiptera than of any other race of beings in the world. If, as Lincoln 
said, "God must love the common people because he made so many of them," what 
must he think of bugs, the common name given to Hemiptera. 

Hemiptera are little creatures' which obtain food by piercing it with a beak and sucking 
it up through the beak. This beak is a characteristic of the race. When not in use, it is 
carried laid flat on the breast between the front legs. These people are of many shapes, 
sizes, and colors, and there is a great deal of difference in the shape and size of their 
beaks; but all have them, and all little people which have beaks are bugs, or more 
properly, Hemiptera. Some of them live on plants and fruits, some plunge their beaks 
into their fellows and suck their life blood, while others feed on the blood of men and 
other animals. The word Hemiptera means "half-wings." The front wings are partly for 
protection, as in the Coleoptera, and partly for flying. The base of the wing is decidedly 
horny, the edges thin and membranous. Of course the whole wing is used in flying. The 
under wings are thin and membranous. 

You will remember there are two great groups of the Lepidoptera, moths and 
butterflies; but there are three great groups of the Hemiptera--the Parasitica or, as we 
call them, lice; the Hemoptera or scales, aphids, and cicadas; and the Heteroptera, or 
true bugs, such as stink bugs, chinch bugs, and assassin bugs. The first group, lice or 
Parasitica, are among the greatest pests we have. They not only tantalize us by biting, 
and weaken us by sucking our blood, but are instruments in spreading such diseases as 
typhus fever. Lice on cattle and other domestic animals cause the death of thousands of 
head every year. But the greatest damage they do is in weakening the poor animals and 
preventing their proper growth. 

The Hemoptera are very destructive. I have told you something of the injury some of 
these do our crops, the aphids in the story of the Braconid bee and in the story of the 
ant. In the story of the Lady Bird I have told you a little about the great damage that is 
done by some of the scales. The Hemoptera are very numerous and of widely different 
habits. For instance, the stink bugs that we find so often on berries and other crops are 
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not there to eat fruit, but to eat insects that do eat fruit. They are all friendly bugs, in 
that they live on our enemies.  

So are the assassin bugs, that are such terrible warriors that they slaughter many more 
destructive insects than they can possibly eat. The squash bugs and chinch bugs multiply 
so rapidly and suck so much sap from farm crops that they do millions of dollars' worth 
of damage every year. Not only do they suck the vital sap from the plants they infest, 
but many of them, such as the squash bug, actually inject a poison into the plant. As a 
result there is a canker, a gall, or a rot, that often kills the plant. Even tho they may not 
actually inject a poison themselves, they very often carry the spores of diseases that 
could not injure the plant were its bark left whole. But when the bug pierces the skin of 
the plant it introduces the germs of these diseases under the bark where they can do 
damage. 

About three and one-half miles from my childhood home on the banks of the North 
Skunk River, some Indians owned a few hundred acres of timber land. They had too little 
land for a regular reservation, but every fall twenty or thirty Indian families would pitch 
teepees on this land and spend the winter trapping and hunting. Once or twice every 
winter father would take the bobsled, put upon it the wagon-box full of hay, quilts, and 
blankets, load in all of us children, and so go over to see the Indians. It was great sport 
to go into teepees and squat about the fire with an Indian family. Squaws and large girls 
squatted about this fire wrapt in blankets, smoking or occasionally squirting tobacco 
juice into the ashes. Directly over the fire were usually several poles over which hung 
rows of skinned musk-rats drying for next summer's meat. The men had gone to ponds 
and either trapped or speared musk-rats and brought them home. The squaws skinned 
them, stretched the skins and put them on frames to dry for market. The rats were then 
drest and hung over the fire to smoke, and the intestines given to the children to roast 
on the coals. The smoke that came into one's eyes and the smell of the place made it 
ever so much pleasanter out of doors, except when it was necessary to go inside to get 
warm. 

One day while we were at the Indian camp, the thermometer dropt to about twenty 
below zero. Pretty soon we noticed that the squaws had taken their blankets and such 
other articles of wearing and sleeping apparel as they could spare, and cut a hole 
through the ice on the river, and were washing. First one article and then another was 
dipt up and down in the water until it was wet through and through and then hung on 
bushes. In a few moments it was frozen stiff as a board. I could not understand why they 
should choose such a bitterly cold day to do their washing. Besides, I had helped with 
the washing at home and I wondered how they could get their clothes clean so much 
easier than we could. Mother explained the matter. "You remember," said she, "I told 
you not to sit on the blanket the squaw would offer you in the tepee? I was afraid there 
would be lice-gray-backs-on it." I know now that there were. Indians care nothing for 
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dirt and the squaws were not trying to get the clothes clean, but were freezing the 
graybacks, which was why they chose as their time the beginning of a blizzard. Should 
the blankets stay frozen for a week, every louse would be dead and most of the nits 
(eggs) would not hatch. 

I have never seen a grayback, but this is their life history. Having lived on man 
continually for hundreds of generations they have lost their wings, if they ever had any. 
They live in clothes and bedding, feeding to a great extent on the excretions of the body 
that stick to the clothing. When they get hungry, however, they do not hesitate to bite. 
As they stay on clothing and not on the body, a man may be troubled by them long 
before he can find them. They increase by laying eggs, largely on the clothing in which 
they live. These eggs hatch in from four to six days. The young louse is much like the 
grown one, except that it is thin and colorless. The length of a louse's life is not well 
known, as not even a scientist cares to let one live on him and watch it until it dies of old 
age. 

The bite is painful and often dangerous. This is especially so where many people use the 
same garments or beds or bedding, as they sometimes have to do in the army, for then 
the same grayback often bites several people. It is known that the dreadful typhus fever 
that killed so many in Serbia and Russia during the present world war was carried by 
lice. 

There are three kinds of lice, all Parasitica, that may live on human beings, and two or 
more kinds that live on most domestic animals. I hope you will never be troubled with 
them, for they are all injurious, and most of them great spreaders of disease. Remember 
they all belong to the great Hemiptera family. 

VI 
A CONQUERING ARMY 

My father never failed to sow wheat every spring and most of the neighbors did the 
same thing. They liked spring wheat better than fall or winter wheat, not only because it 
made good bread, but because there was no danger of its freezing during the winter. 
Almost every year spring wheat made a better crop than fall wheat. One of the first 
things I remember, was father coming into the house one day and telling mother that if 
something did not happen they would have no spring wheat that year. The bugs were in 
it and it looked as tho they would destroy it entirely. I was surprized then at the idea of 
a bug being able to destroy a whole field of wheat, and wondered where so many bugs 
could come from. A few days later I went with father to see the field of wheat, and from 
that day till this have never forgotten chinch bugs. It seemed to me, they were on every 
wheat stalk in that entire field, anywhere from one to a dozen to a stalk, sucking the 
plant's juices. The grain was already turning yellow and many straws were breaking 
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over, tho the grains were not half grown. The bugs were, scarcely a quarter of an inch 
long. They were black, with wings a whitish color, with a black check on the outer edge 
of the wing about its middle. In walking about we mashed several. They gave off a smell 
that was offensive. 

They were no new thing to father, but he did not know what to do. He said the wheat 
was almost entirely ruined and that in a few days the bugs would leave it and go into 
the corn. And surely enough, in a week we boys were called out to help fight the chinch 
bugs in the corn. At the edge of the field next the wheat they were coming in untold 
millions. The whole ground was covered with them, marching in solid front like an army, 
literally covering the cornstalks as they came to them. The corn was just well tasseled, 
but the ears had not yet set. The chinch bugs would crawl down between every leaf and 
the stalk until the "boot" would hold no more. There they would sit, and suck the life 
blood out of the corn through their beaks. 

They have beaks, for they are truly bugs, and of all little people of the great out-of-doors 
are perhaps the most destructive. They have done no one knows how many hundreds of 
millions of dollars' worth of damage to our crops. No one has yet been wise enough to 
discover a satisfactory way in which to fight them successfully. Farmers in several States 
have had to surrender entirely and give up trying to raise spring wheat. In some places 
fall wheat has been given up too. It is strange, you will say, that millions of good, hard-
headed men have been defeated by so small a bug, but they have been, and most of 
them have not been ashamed to admit it. Many Hemiptera are destructive, but the 
chinch bug is probably the worst of all. 

You are doubtless anxious to know how so powerful a creature lives. Old bugs pass the 
winter frozen up solidly under trash or dead weeds of some kind. Very early in the 
spring they thaw out and come to life, and at once begin to plan their summer's 
campaign. They fly about till they find a field of young grain that suits them, where they 
lay eggs on roots or on stems beneath the ground. As soon as the eggs hatch, the little 
red baby bugs begin to suck the juice from the roots of the plant. They grow rather 
slowly, shedding their skins occasionally, until at the end of about fifty days they are 
fully grown. By this time, the field is usually so completely destroyed that it no longer 
furnishes satisfactory pasture for them, and they form into an army and start on a 
march, hunting for new fields. Fortunately, while they have good wings and fly well, 
they do not use them when on the march. Perhaps they are afraid of becoming 
separated. As soon as they find a new field, which is usually corn at this time, they lay 
eggs for a new generation, and the old ones finally die. But as the new generation is 
even more numerous than the old, they continue the damage till winter comes. I have 
seen them destroy even pumpkins when they failed to find enough corn. 

Father and we boys tried to fight them by cutting the first rows of corn and throwing the 
stalks down in a long row f or the bugs to crawl under during the hot part of the day; 



Knowing Insects Through Stories 

www.temkit.com    109 

and they certainly were there by millions, sitting on the under side of the stalks sucking 
the juice. We poured kerosene over the stalks and set it on fire, and doubtless did kill 
thousands of them, but there were so many others that it did not do much good, and 
we soon gave up the fight. 

Had the wheat been plowed under deeply before they left it, most of them would likely 
have been killed. Where no spring wheat is grown chinch bugs seldom get a good start, 
and so do little damage. Bob White, the quail, is one of the best chinch bug fighters. He 
plans to feed his entire family on them if he can, and usually sees to it that his first 
brood is hatched just as the chinch bugs begin to work above ground in the spring, and 
that the second brood hatch about the time the second brood of bugs get on the 
cornstalks. It is interesting to watch a mother quail lead her brood into a cornfield 
where there are chinch bugs. She will call them all around her and then will fly against a 
stalk of corn, striking it with her breast with all her might until the bugs are jarred off 
onto the ground, when there is a lively scamper among her young to see who can get 
the most. A quail will work in this way for hours, day after day. It is perhaps due to this 
bird, more than to any other one thing, that chinch bugs are held in check as well as 
they are. 

Entomologists have discovered that there is a disease that often kills chinch bugs, a 
regular plague that destroys them by the million. Nowadays no sooner do the men who 
are employed by the Government to help us fight insects hear that the chinch bugs are 
doing damage in one place than they find some other place, if possible, where this 
disease exists. Sick bugs are shipped by the hundreds and turned loose in the fields 
where damage is being done. It is surprizing how soon the chinch bugs get the disease. 
Many crops have been saved in this way. In fact, since this disease has been discovered, 
there are men who believe they will be able entirely to control the chinch bug in time. 

VII 

A TINY TIGER 
IN the Walla Walla Valley, Washington, one fall some years ago, I saw on the 
foundations of houses, and on trunks of trees near the ground, thousands and 
thousands of bugs, about three-quarters of an inch long, and black and red in color. I 
was told that they had only been there for a few days, but that they put in their 
appearance every fall, sometimes about the first of September, and that they stayed in 
clusters as I saw them till just before cold weather. No one had seen them at any other 
time of the year, no one knew whence they came or whither they went, but all had an 
idea that they had gathered in search of winter quarters. In fact, some people showed 
me where they had managed to get into their houses and were clustering in corners or 
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in any out-of-the-way place they could find. I was told several times that they had been 
found in beds. At least one or two people were sure they had been bitten by them. 

A little later I found the same kind of bug doing the same sort of thing at Lincoln, Neb. 
No one seemed to know any more about them there than people had known in 
Washington. In fact, I have been asked hundreds of times what these bugs were, not 
only in these two places but elsewhere, and am pretty sure that many of my readers 
have seen them. Many must have wondered what they were. They are only one kind of 
a large family of true Hemiptera, known as assassin bugs. They show the true beak and 
the typical half-wing arrangement of the Hemiptera so well that they deserve to 
become the subject of one of these stories. 

Of the large family to which they belong we have over a hundred varieties in our own 
country. They are tigers among the little people. They have lairs among leaves and 
branches of trees most of them do, at any rate-and are so marked that they attract little 
attention where they lie hidden among the bark and leaves. The one I am writing about 
lives mostly among red maple trees. The red on his body matches the red on the stems 
of leaves and the red of the young shoots so well that his victims never notice him till 
too late. With a bound he is upon them, and there is very little chance of escape, even 
tho the prey be much larger than the bug, for in his beak he has a terrible weapon that 
pierces through and through. It makes little difference to this hunter what sort of 
creature comes by, provided he is hungry. He will even attack larger animals at times, 
and have his toll of blood, even tho he may do them no more injury than the pain of 
having it drawn. In fact, people who have claimed that this bug has been found in their 
beds may have been right. In some way it has become aware that men get into beds to 
sleep, and so does not hesitate to get into a bed and wait for human sleepers to come. 
They are so active in this way in some places that they are called "big bedbugs." 

This bug and other members of his family are not content with a moderate amount of 
food; nor are they content with killing just what they can eat. They slaughter so many 
little people that they have been named assassin bugs. Most insects that are meat 
eaters are content to slay enough to satisfy their hunger. Perhaps they are excusable, 
since they have forgotten how to eat other sorts of food. Man and the assassin bug are 
two creatures that kill merely for the pleasure of it. An assassin bug often kills his prey 
without even so much as tasting it, or sucks just a little of the choicest parts and leaves 
the remainder for its fellow creatures that live on carrion. 

Do not think that assassin bugs live only in trees. They are powerful of flight and travel 
about freely. One will find them in grass, hiding till ground-dwellers pass by, almost as 
often as in trees hunting for leaf-dwellers. Much as we dislike the idea of so savage a 
nature, we can not but feel that the assassin bugs are friendly bugs, for they kill many 
insects that would otherwise injure crops. 
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If you live east of the Allegheny Mountains, you may have seen when you were in the 
basement of a house, or in an attic, a dark brown bug, about the size of the assassin bug 
in the plate (page 264), that was covered from head to foot with dust and lint. Instead of 
trying to clean up, he seemed proud of his repulsive appearance. Should you clean him, 
he would most likely run off and get himself into the same condition again as soon as 
possible. This is another variety of assassin bug that, not living in a jungle, carries his 
jungle with him. He has in some way learned that he will not be noticed one-half so 
easily if he looks like the dust on the beams where he lives. He is always trying to stalk 
bedbugs and flies. Of course he is glad of other game as well, but he has chosen to live 
on these two especially. In fact, so persistent is he in his hunt for bedbugs, that it is said 
that if he is allowed to get to all parts of an infested house he will effectively clear it of 
bedbugs. In many places where he is well known he has been called the "bedbug killer." 

You have learned long ago that the young of many little peoples are entirely different 
from their parents in shape, appearance, and in almost every other way. This is not true 
of the Hemiptera. They do not go through the change we call a metamorphosis, Their 
young look much like the grown-ups, merely growing larger as they feed, and shedding 
their skins whenever it is necessary in order to give room to the growing body. The 
young "bedbug killer" being not so strong as his father and mother, he it is who wears 
the cloak of dust and lint. As soon as he is fully grown he throws the dust off and 
becomes as clean as any one. He can then go forth and catch his prey without having to 
creep on it unawares. 

The bugs that had gathered in such numbers as I told you of in the first part of this story 
were looking for some place in which to hide for the winter. If necessary they can get 
through a winter by merely crawling into rough bark, but they much prefer getting into 
the cracks of a building where it will at least be dry, and may be warm. In the spring, as 
many of them as have survived come out and choose their mates, and soon the eggs are 
laid. The one mentioned in the first part of this story usually lays her eggs on the bark of 
a maple or a box-elder tree. The young have a great deal more red on them than after 
they are grown, and that is as it should be, for they hatch at a time when the leaves of 
these trees have a great deal of red on them. In fact, the leaves of some of these trees 
are all red when they are young. I have often seen these creatures when they were little 
larger than the head of a pin, sitting in clusters at the base of new shoots. They 
doubtless feed to a great extent on the aphids that are sucking new leaves at this time 
of year. 

I should warn you to be careful in catching assassin bugs, for you may get severely 
bitten, tho the one mentioned in the story seldom if ever bites when caught. They are 
all of about the same shape, and not far from the same size, tho of various colors. You 
will find it quite easy to recognize them and to pick them up carefully. The bite is not 
poisonous, so, if you are bitten sometime, it will only smart for a little while. 
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VIII 
AN ENEMY RACE 

SUPPOSE you and I were going to start an animal show, and had decided to gather 
together cages containing every variety of mammal in the whole world, little ones as 
well as big. A mammal, you know, is any animal that suckles its young, and so takes in 
almost every creature that we are in the habit of calling an animal. How many cages do 
you suppose we would have to get? About three thousand five hundred. Of course the 
cages for mice and squirrels would not need to be so large as those for elephants and 
giraffes, but it would take a larger tent than any you have ever seen to hold them all. 

If we were to travel over all the world, visit every country and sea, and count every kind 
of bird, from the smallest humming-bird to the greatest eagle or ostrich, we would find 
about ten thousand kinds that differ enough for each to be called a variety. 

If we had plenty of time and money, and had ways of going anywhere we wished, and if 
we were wise enough and had eyes that were sharp enough to find and count all kinds 
of mollusks (that is animals such as snails, oysters, mussels, clams, and all other shell-
fish), those who have given their lives to the study of these things tell us that we would 
find about twenty-five thousand kinds. 

When we consider these things we can realize something of the wisdom of the Creator, 
who not only made them all, but knew how to provide a place for every one, and how to 
make every one so that it would fit perfectly into its place. But it is when we come to 
insects, the little peoples about which these stories are written, that we must pause in 
wonder, and exclaim with David; "Great and marvelous are thy works, Oh God! and thy 
wonders past finding out." 

No one man ever saw all varieties of insects, nor half of them, nor even a tenth part of 
them. There are hundreds of men in different parts of the world who spend their entire 
time studying these little creatures; and fine scholars of science, taking the results of the 
studies of all these men, tell us there must be somewhere between three hundred 
thousand and a million different kinds of these little fellows. You can not hope ever to 
know about them all, but you should know about as many of them as live in your 
neighborhood and in any way affect your life. With all their great numbers, they are 
easily grouped into seventeen great races. It is these seventeen races that are studied in 
these stories. If you read this book carefully and collect specimens of the insects 
mentioned, it should not be difficult for you to learn to know to which race any one of 
them belongs when you see it. 

The different kinds included in each of these races live and act so nearly alike that, by 
knowing the habits of a few families of a race, you can know pretty well what to expect 
of any other member of the same race, even tho you may have never seen it before. 
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Take the race of Diptera for instance, for we are going to learn about Diptera next. 
There are sixty families in this great race. In one of the smallest families, the mos-
quitoes, there are known to be five hundred varieties. When men study mosquitoes in 
parts of the world where they have never been studied, such as the most of South 
America, Africa, and much of Asia, it will be surprizing if they do not find as many kinds 
more. Yet when we know the habits of a few of these we can tell pretty well what to 
expect of any others we may meet. 

Diptera are almost all of them, in some way or other, our enemies; or if not our 
enemies, they are enemies of other little people who are our friends. It is almost as bad 
to be an enemy of our friends who are not able to protect themselves as it is to be our 
own enemy. Of course, there are a few Diptera that are not our enemies, but so nearly 
all of them are that it is wise to be on the lookout for them and to destroy them 
whenever we have a chance. You will remember we said that almost all Hymenoptera 
are our friends, but that they are a bit nervous. It seems strange that a bad streak 
should run all through so large a family, but that is true even in some human families. 

Diptera are recognized by the fact that they have only two wings. This is the greatest 
difference between them and other little peoples of the great out-of-doors. No Dipteron 
ever has more than two wings; but there are a few of the other little peoples that for 
some reason have lost their hind wings, or these wings have become very small. So we 
might make a mistake if we looked at wings and nothing else. But all Diptera have a sort 
of proboscis for sucking up food. Examine a common house-fly when he is eating, and 
you will see what it looks like. Then look at the next mosquito that tries to bite you, and 
notice the long proboscis by which he means to suck your blood. This sucking proboscis 
is made up of two lance-like shafts in some Diptera, of four in others, and of six in still 
others. These lances are so sharp in some kinds, such as the mosquito, that they can 
pierce the rind of fruit, the bark of a tree, or even the skin of a horse or cow. Instead of 
the hind pair of wings that we find in other little peoples, Diptera have a pair of rods or 
knobs, which they apparently use in balancing when they fly, very much as a man who 
walks a slack wire uses a balance pole. Their bodies are covered by thin, leather-like 
plates, on which grow hairs. 

In some Diptera, such as the common house-fly, the shafts that form the proboscis grow 
hairs and are not sharp; nor can they be used in piercing. These flies can not bite. They 
must feed on things that are already liquid, or can be dissolved by saliva. There is a fly, 
called the stable-fly, that looks almost exactly like the house-fly, that can bite even 
through the skin of a cow. It often comes to a house, and it sometimes bites us. This 
gives rise to the belief that the house-fly sometimes bites. 

Have you ever noticed on a hot summer's day, a team of horses, first one and then the 
other, slinging their heads, and perhaps stamping their feet viciously? If, when you see 
this the next time, you will watch closely, you will see what causes them to do so. It is 
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the bot-fly. At first you may think it is a common honey-bee, for it is of about the same 
size and color, and makes a very similar noise with its wings. I have seen grown-up men 
who thought it was a bee that was stinging their horses. But if you will catch one and 
examine it, you will readily see that it is a Diptera, and from its large-pointed abdomen 
you can see that it is laying eggs. It does not hurt the horse at all, but merely fastens an 
egg to a hair every time it strikes the horse on the legs or under its chin. The horse 
dislikes most to have it lay eggs under its chin. This is what causes it to sling its head and 
stamp its feet. 

I know you think that on the horse's legs or under its chin is a queer place for anything 
to lay eggs, and wonder why it does so. Some wise spirit has taught it that when horses 
play, they often stand and bite at each other, and so just at the places where they nip 
each other she lays her eggs. More than that, when shedding time comes the long hairs 
under the chin are pretty apt to fall into the feed box and be eaten with the horse's 
feed. Those that are not eaten in either of these ways still have a chance of being shed 
on the grass and eaten in the pasture. 

Now this little fly is not trying to give the horse a lot of fresh eggs for breakfast. Far from 
it. The eggs she lays have so tough a shell that the horse can not digest them when he 
has eaten them. She knows that her eggs must be put in a warm place for a time before 
they will hatch, and she does not care for the trouble of sitting on them as a hen does 
on hers, and if she did sit on them and hatch them, she would have the work of 
providing food for them; so she uses the horse's stomach as an incubator. The baby 
flies, or maggots as we call them, as soon as they hatch, fasten themselves to the lining 
of the horse's stomach by means of little hooks which they have on their bodies, and for 
months stick there and live upon the juices of the horse's stomach and the digested 
food that bathes them. Should there be only a few of these in a horse's stomach, the 
horse is merely weakened, but suffers no serious injury; but they sometimes become so 
numerous as to cause serious sickness, and even cramps and death. 

By spring these larvae are fully grown, put on a tough, leathery coat, and go to sleep. 
We can often find them in stable manure in the late spring, for now they desire to get 
into the open air so they can become grown up. When we find them in this condition, 
we call them "bots," and it is for this reason that we call their parents "bot-flies." By 
June the earliest ones usually hatch into flies that look just like their mother. 

There is another fly known as the deer-fly, sheepshead fly, etc., that lays its eggs on the 
moist nose of a sheep or a deer. These eggs hatch into larva that crawl up into the poor 
animal's nose and feed on the mucus that it secretes. As they grow larger, they creep 
into the air passages of the head, and when very numerous eat their way through into 
the brain and cause the poor animal to die a painful death. At best it must be terrible to 
have a lot of maggots eating about in one's head. When fully grown, they crawl down 
into the nostrils again, where they become pupae and go to sleep. As they collect there, 
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they make it difficult for the animal to breathe, and he slings his head and snorts until 
finally he succeeds in blowing them out on the ground. Of course this is just what was 
desired, for they care no more for their host now that they have had all they wanted to 
eat. 

We were so unfortunate as to lose a very valuable milch goat in this way a short time 
ago, a Billy that had one time sold for several hundreds of dollars. When he became ill, 
there was nothing we could do, for no medicine could reach the maggots. When he 
finally died and we opened his head, we found almost a dozen maggots that had eaten 
their way through the thin bone into the brain. These maggots were almost as large as 
my little finger. 

These flies are easily recognized by the "up-and-down" motion they make when they fly 
across the fields. It reminds one of the long jumps a deer makes when running. Perhaps 
they become so used to this motion when young that they do not feel at home traveling 
in any other way. 

IX 

A CARRIER OF DEATH 
AMONG the most widely distributed tribes of the Diptera family are mosquitoes. I shall 
not need to describe them, for I am sure there is no boy or girl old enough to read this 
book who is not familiar with mosquitoes. But you may not know so well where they are 
born, or how dangerous they are. It may seem strange for me to say that mosquitoes kill 
more men every year than lions do, but it is a fact. Probably all the lions, tigers, and 
other wild beasts in the whole world do not cause the death of as many men in ten 
years as mosquitoes are responsible for killing in one year. I will tell you later how they 
kill men. 

Our well water at home was hard and so was not desirable for laundry purposes. In 
order to have a supply of soft water for the family washing, hogsheads were kept at the 
back of the house where eave-troughs would fill them with water they caught from the 
roof when it rained. Often these hogsheads were not entirely emptied all summer long, 
and were usually full of "wiggletails." We children used to watch these "wiggletails" 
come to the top of the water and stick their tails out, and then as soon as we made a 
sudden move or a noise, wiggle to the bottom as fast as they could go. Sometimes, by 
being very careful to slip down very slowly almost to the surface of the water so as not 
to attract attention and then making a quick scoop with both hands, we could catch a 
"wiggletail." It was fun to watch it flop about and try to get back into the water. One 
thing that interested me was the fact that "wiggletails" had forked tails that reminded 
me of the tail of a whale. Of course I had never seen a whale, but in an old geography 
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was a picture of some men in a ship trying to harpoon a whale, which in turn was trying 
to smash the ship with its forked tail. 

Another thing that was interesting was the sort of frill at the base of the head, especially 
on some of the larger and older ones, that reminded me of the collar worn by Sir Walter 
Raleigh in a picture in our English History. Mother said that the forked tail on the 
"wiggletail" was made of hairlike gills, and that the "wiggletails" breathe through them. 
As they breathe air just as we do, they would drown if they did not come to the top 
every little while for air. This was another point where they were like a whale, and so 
added to my interest in them. When there were plenty of "wiggletails" in the water, 
there were sure to be mosquitoes sitting on the inside of the barrels, just at the water's 
edge. We children tried to kill all these mosquitoes, but seldom injured our playmates, 
the "wiggletails." We liked to watch them grow from the tiniest little mites, so small we 
could scarcely see them, into fat red fellows almost a half inch long. They were not 
bright red of course, but were of the color of "fish worms." 

Sometimes mother allowed me to keep in the "rain barrel" some of the minnows I 
caught in the creek, and while they were there, in spite of all the worms and 
grasshoppers I could feed them, no "wiggletails" were to be found in the water. The 
minnows ate them as fast as they were hatched. Since I have learned what "wiggletails" 
are, I can see how valuable the thousands of little minnows in our ponds and shallow 
streams are. Without minnows we should hardly know how to get along, because of 
mosquitoes. We could probably rid ourselves of mosquitoes that breed in nearby ponds 
if we would put some little minnows into the ponds. 

One day I learned that the "wiggletails" with dark heads (they all developed dark heads 
when they grew large) were not as anxious to wiggle to the bottom when I came near as 
were the others. Some would not go to the bottom at all, and finally, after I got my first 
magnifying glass, I learned why. The skin on these "wiggletails" which stayed at the top 
of the water was splitting, and by carefully watching I could see that after a time 
something entirely different from a "wiggletail" was pulling itself out of this split. Slowly, 
and oh so carefully, it crept out, little by little, till finally a head and front legs were 
resting on the old skin of the wiggletail's head, which now served as a boat. Two wings 
were then pulled out, and the creature rested a long time, waiting for the wings to dry. 
At last, after an hour or two, it pulled the rear end of its body out of the skin, and a fully 
grown mosquito was sitting on its skin canoe. In another quarter of an hour it could fly 
away. Had the least breath of wind rocked its fragile boat after it began crawling out of 
the slit, or had there been any waves rolling, the boat would most certainly have tipped 
over and the boatman have been drowned. 

The secret was out. "Wiggletails" are baby mosquitoes, and the mosquitoes that sat on 
the inside of the barrel were laying eggs that would hatch into more “wiggletails.” When 
I came into the house all excited, to tell mother what I had learned, she told me that she 
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had known that all the time, and that mosquitoes lay their eggs only in still water 
because they can not turn into mosquitoes in running water or in ponds and lakes large 
enough to have waves, for there they would surely drown while trying to creep out of 
their "boats." 

Mosquitoes do not need to bite us in order to live. In fact most mosquitoes live and die 
without ever having tasted blood, and male mosquitoes cannot bite. It is only the 
females that bite us. Mosquitoes commonly live on the juices of tender plants. 

As you have already learned, there are many kinds of mosquitoes, but only a few are 
dangerous to man. In America we have only a few varieties that are known to be 
especially dangerous, the "malaria" mosquitoes, and the "yellow fever" mosquitoes. I 
shall tell you how you can tell both when you see them, and then you will be better able 
to take care not to be bitten by mosquitoes that might give you disease and so cause 
your death. The malaria mosquito has smoky brown wings and so has a dull appearance. 
It never flies in the daytime, but hides away in houses or in the woods till evening. This 
mosquito, when it alights, always stands with its head down, as you see in the picture 
(page 284). The common mosquito stands with her head on a level with her body. You 
will see from the pictures of the malaria mosquito and the common mosquito that the 
head parts are very different. 

We are not always made sick when a malarial mosquito bites us. Only those that have 
bitten some one who has malaria protozoans in his blood can do us harm, but as we can 
never tell whether a mosquito has done this or not, we should be very careful not to 
allow a smoky-winged mosquito to bite us. You may be interested to know a little about 
how mosquitoes give us malaria.  

Malaria is caused by a little animal getting into our blood, multiplying and growing 
there. This animal is called a protozoan, and is so small that it is only by using the best 
microscope that we can see it at all. A protozoan propagates itself by merely dividing 
into pieces, each piece becoming a new protozoan, when in the human body. After a 
time these much-divided protozoans lose their power of dividing, and then must raise a 
family like other animals. This for some reason they can not do in our blood. But if a 
mosquito eats some of our blood, and with it gets several protozoans into her stomach, 
they are perfectly at home at once, and in a few days marry and give birth to thousands 
of new protozoans. Now these protozoans must multiply for a time by division before 
they can mate, and this they can not do in the mosquito. So they work their way down 
into the mosquito's mouth, and when she bites a man they go into his blood by the 
hundreds. The man never knows they are there till they have divided into millions and 
given him malaria. You can imagine how tiny these animals must be for several hundred 
of them to be able to live in the mouth of a mosquito. 
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The yellow-fever mosquito is always black, with white stripes around her legs, the 
striping making her very conspicuous. She is much smaller than the malaria mosquito, 
and has a lyre-shaped white mark on her back. This mosquito breeds naturally only in 
the South, tho it has been carried North where it multiplies rapidly till the first frost, 
when it dies. It breeds in very little water, what collects in tin cans on a city dump being 
all that is required for rearing millions. Fortunately it does not fly far from where it is 
hatched, nor does it rise high from the ground, seldom more than twenty feet. 

With these two kinds of mosquitoes in mind, we can easily believe that many other 
diseases are sometimes carried by mosquitoes, even by common kinds, so we should 
wage war against mosquitoes in every way we can. Children can help by being sure that 
no tin can or other vessel is allowed to remain where it can catch rain water and hold it, 
for many mosquitoes are hatched in such places. We should pour a few drops of 
kerosene down the sinks in our homes, for mosquitoes often creep down the pipes and 
rear their young in the trap under a sink. So too we should keep a little kerosene in the 
water in the rain barrel, for no mosquito can live in water that has a scum of kerosene 
on top. 

X 

THE DREAD HOUSE-FLY 
MOTHER had a summer kitchen in which she did the cooking when the weather was 
warm, so that the house, and especially the dining-room, would be cool. This summer 
kitchen stood some twenty feet behind the dwelling, and it was under it that I first came 
to know Mrs. Doodlebug, of whom I have told you in this book. It was also under this 
house that I kept my pet toad much of the time for several years. These were by no 
means the only people whom I met and learned to know intimately in that kitchen. 

My sisters had either married or gone away to school, and as I had two older brothers 
who helped father in the field, mother used to say that I was the only "girl" she had left. 
Until I was eleven years old, she had me help her about the kitchen, tho I do not mean 
to say I was a great deal of help. We had such jolly times, and she had so many 
interesting things to tell me, that I have always been glad I could be "mother's girl" for a 
time. 

The house was all screened tight. Screens were a new thing in those days, and cost 
money, and as we had more of everything else than we had of money, the summer 
kitchen went unscreened. Here I gained my first dislike for flies. I did not know they 
were Diptera. The only Diptera I had ever heard of were what I later learned to call 
crane-flies, which we found in tall grass in meadows. Our flies were just common house-
flies to me, and so they are to-day. They gathered in that kitchen in clouds and swarms 
like the flies of Egypt. With all mother's wisdom about wild things, she either did not 
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know where they came from, or did not know how to prevent them from coming. We 
used to poison them, fix up fly-traps to kill them, fumigate the house with red pepper to 
drive them out of doors, have regular fly drives every morning before breakfast, and still 
they were so numerous that they came into the dining-room in swarms every time the 
door was opened. As for the kitchen, there was no use in trying to keep them out. Our 
neighbors had just as many. Truly they were a plague to the whole country. 

Now the strange thing about it was that we did not know that we were keeping a great 
fly hatchery within a hundred and fifty yards of the house. On the other side of the 
house, at a distance of perhaps two hundred yards, was a second great fly nursery. I 
sometimes think the flies must have thought we loved them very much indeed, to keep 
two such wonderfully well-prepared places for them to raise their young. Of course we 
saw their young every time we went where they were, but none of us knew what they 
were. I never have been able to understand how two such observing people as my 
father and mother should have allowed these breeding-places to exist for years and 
never have known it. Stranger still, with all my prying about and watching, I never 
learned the secret. Perhaps it was because of the place where the flies bred. 

Now you have probably guessed where these places were. One was the horse barn and 
the other the cattle-shed. The fact that fifteen or twenty young horses and colts stood 
under this cattle-shed in the hot part of the day all summer long only made matters 
worse. We thought we were good farmers. We cleaned the manure out of the horse 
stalls at least once every week, if not too busy, and put it on a great pile in the barn lot, 
and every spring and fall we spread it on the land. Many neighbors did not use theirs at 
all. More than this we cleaned out our cattle-shed once every year. We failed to do this 
only one year in all my recollection. 

It was often my job to clean out the stables in a busy time, even when I was only six or 
seven years old. When this had not been done for a week, I knew perfectly well that the 
stables would be all a-wiggle with maggots. I even preferred to let it go till it was in that 
condition, for it was interesting to see the little fellows wriggle about, and, besides, my 
pet hen would then bring her brood of downy little chicks and give them a full meal of 
those larva. She was so old that she seldom laid many eggs, but would take care of baby 
fowls of any age or size or kind that were given her. She was always kept with a mixed 
multitude of little folks. Their antics were amusing to watch. It was much more 
interesting to clean out the stables when they were around, even if I did not get through 
so soon. But I was never once suspicious that these millions of little filth-eating, 
wriggling maggots were young flies. Often in the spring mother would say, "I hope this 
will not be a fly year," and when they began to come in countless numbers she would 
wonder where they all came from. As we kept several teams of horses in the stable 
every summer, a great heap of manure was sure to be there, and of course the flies 
came. 
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I well remember that the year when I was eleven both of my brothers began doing for 
themselves, after they had helped clean out the manure piles and the cattle-shed. That 
summer father was not very well and we did not try to farm much. Our cattle and horses 
were therefore kept in a pasture a half mile from the house. We kept only one team of 
horses to do the work, and even they were in the pasture much of the time. Mother at 
last got her wish. That year was not a fly year. We could not understand it at all, for the 
neighbors had just as many flies as usual. 

I have told this story because I want you to know just what sort of fellow this filthy, 
disease-carrying, pestiferous house-fly is. Let me tell you his history in detail. A female 
fly goes to some mass of filth and lays from one to two hundred eggs. If she finds a 
horse stable, or an open privy vault, she likes to lay her eggs there, perhaps preferring 
horse manure to human excrement. If she can not find these, her second choice is either 
a cow barn or a garbage can. In case she can not find any of these places, she deposits 
her eggs on some decaying vegetable matter. In eighteen hours, more or less, according 
to how warm it is, these eggs hatch out into the larva called maggots. Each maggot eats 
from five to seven days, having in that time shed its skin three times. It now becomes a 
pupa and rests quietly for five or six days, when it is hatched into a fly. 

You ask what becomes of the mother fly, after she has crawled about in this filth, laying 
eggs? As she lays only four or five in one cluster, she has to creep about a great deal 
while laying. Then she feels hungry and goes to a house where she crawls over our food 
without first cleaning her feet. If she can not get any of our food, she goes to the baby, 
creeps over its mouth, nose, or eyes while sleeping, or she may do the same thing to 
grown-up people. After feeding in the house for a time, she again desires a change in 
food, and goes to a sewer, or to some dead animal, and takes her fill. Then she will 
probably take a fancy to a running sore that she finds on some dirty street urchin, or on 
some sick animal, and so gets her next meal, making sure to come back to the house in 
time to take supper with the family.  

She goes to bed on the ceiling, and by morning is ready to lay another hundred eggs in 
filth. Usually she takes more than a day between the laying of eggs, but as she will lay 
four or more times in her short life, it is not hard to see where so many flies come from. 
A single fly that goes through a winter may have ten generations of children in one 
summer in the middle part of the United States; and they may number millions. The last 
generation may lie in the manure bed all winter as pupas and hatch with the first warm 
days of spring, or the fly itself may get into some warm place and remain there all 
winter, coming out in the spring. 

It is well known that the house-fly carries more disease to man than any other living 
creature. It becomes the cause of death to thousands every year. The question is, "What 
can we do about it?" First, we can make fly-traps like the one in the picture opposite 
page 284, and catch the flies before they get into our houses. Then we can see that all 
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garbage is kept well cleaned up, and that other breeding-places are cared for. If manure 
piles are kept covered with finely ground limestone, flies will not lay their eggs there. 
This can be done every time the stables are cleaned out. 

Flies will then grow scarce. If you can not get the finely ground lime-rock, air-slacked 
lime will do fairly well. 

Any one can get a swatter at the store, or make one, and use it every day. It is pretty 
easy to kill all flies in a well-screened house in a few minutes. Here is another way in 
which you can play at war; and feel sure that if you do not kill your enemy, he will 
sooner or later kill you or some of your friends. 
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