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THE AMERICAN BOYS’ BOOK
OF BUGS, BUTTERFLIES
AND BEETLES

FORE TALK

A FORE TALK ABOUT INSECTS, BUG-A-BOOS, BUG-BEARS,
BUG-HOUSES AND HUM-BUGS
HOW THE WRITER LEARNED THE LIFE HISTORY OF
BEETLES—HOW HE USED THEM FOR HORSES.

Axrong the little folk of this world known as
the insects, we find almost as many traits of char-
acter as we do among the human beings. We have
the idle insects, the industrious insects, the warlike
insects, the robber insects, the dead-beat insects, the
stupid insects and the intelligent insects. We also
have among them the low, degraded insects, dirty
insects, clean insects, the sluggish slow-moving in-
sects, the bright lively insects, the useful insects and
the beautiful insects; all of them are interesting, all
of them in one way or another are of vast impor-
tance to man, and a study of their habits is not only
a source of fun but it is also a most useful study.
Besides which, boys, nature lovers live longer and
happier lives than ordinary people!
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Probably the first coliection the reader will
want to make will be butterflies, not because
butterflies have more interesting lives or bodies,
or even are the most beautiful, for some beetles
rival the butterflies in beauty, but because but-
terflies are better advertisers than any of the rest
of the insects. They display their beauties, at-
tract the attention of the boys and even of the
more stupid grown people. 1 say stupid grown
people, because one boy of twelve who is alert
and fond of nature will see and observe more
things than the best-trained naturalist of thirty.
A boy of twelve has not had his mind bothered by
worldly things which dull the perception of a man,
consequently the boy will see more, feel more, hear
more, and smell more than the older person.

Not long since I was in the Smithsonian In-
stitution at Washington in one of the private rooms
not open to the general public and there I was
shown drawer after drawer of butterflies, some of
them so closely resembling each other that only a
scientist could detect the points of difference, and
enough of them to probably cover an acre or more
of ground.

Few of my readers will want to make such a vast
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collection as that at the Smithsonian Institution at
Washington, and probably none of them ever will,
for the collection at the National Capital is made
up of the contributions of many, many collectors,
but some of my readers may contribute to the col-
lection at Washington or exchange specimens with
the people at Washington, whom they will find ever
ready to assist them i their work and encourage
them in their study.

Do not be afraid of the big men at the head of
our country’s scientific department; they are all
good fellows, they love the boys, especially the
young naturalists, even better than they love their
treasured collection of dried bugs, butterflies and
beetles.

Every one who has read Mark Twain’s works
is familiar with tumble ““ bugs,” which are not bugs
at all, but beetles. As a rule, beetles are hard-
shelled insects with their wings covered up with
two neatly fitting lids which give them a back not
unlike a turtle’s. Every boy in the Southwest has
enjoyed himself on a summer day watching a pair
of tumble ““ bugs ” roll their ball along the ground.
Perhaps he has put a twig in their path and laughed
to see the tumble “ bugs ” stop pushing the ball to
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knowingly walk around and investigate to see what
chocked the ball so that it would not roll, work their
heads as if they were nodding with self-approval
for having discovered the trouble, then proceed to
roll the ball around the obstruction.

The scarab or sacred beetle of Egypt is noth-
ing but a tumble “bug”; the old Kgyptians, like
the boys of to-day, were wont to watch the tumble

“bugs” roll their ball along the ground; the
Egyptians thought they rolled this ball from sun-
rise to sunset; and because of the thirty joints in the
scarabs of their six feet they came to the conclusion
that these joints represented the thirty days of the
month. Then they set their imagination mill to
working and deified the tumble “ bug.” Even the
Roman soldiers wore a tumble “ bug ” on their sig-
net rings. Tumble “ bugs” are funny, but people
are sometimes funnier than any bug.
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There are some beetles so large that they would
frighten timid people and some so small that one
must use a magnifying glass to properly see them.
They are all of them strong in proportion to their
size; many of them are armed with pincers, like
the well-known pinch “bug” of the Southwest, the
friend and playmate of my youth. Not long since
when I was travelling in the southwest, one of them
flew into the car window and fell on the floor along-
side of me, then reared up its familiar mahogany-
colored body and opened its jaws ready to fight the
whole world. I had not seen a live one since 1 was
a boy and I felt like hugging the saucy little fighter.
The vagrant poodle told of in “Tom Sawyer,”
came 1dling along the aisle of the church and sat
on one of these same pinch “bugs.” A pinch
“bug ” rightly administered can always create con-
siderable excitement.

b

Besides tumble “bugs” and pinch “ bugs”
there are beetles of such brilliant colors that they
look like jewels and people wear them set in
brooches, stick-pins, sleeve-buttons and ear-rings.
Some beetles carry lights at night gn their shoulder-
blades, others carry a lantern at the end of their

jointed body, some are queer, some are funny, some
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are beautiful and some look dangerous, but I know
of no beetle that carries a sting, and if you know
how to pick them up, you need not fear their
pincers. When you want to take up a live beetle,
grasp it between the thumb and forefinger on
each side of the division which marks the waist
line, that is, the line which separates the shoulder
piece, called the thorax, and the body piece to which

GRASP A BEETLE

the wing covers are attached, and then it will not
harm you, nor you it.

BUGS

In the good old days of our grandfathers it was
the custom to quote from the Scripture, no matter
what the subject of the discourse might be, and T
might, if I had one of their old Bibles, head this
fore talk with Verse 5 of Psalm X CI, which in the
old translation from the Hebrew reads, “ Thou
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shalt not be afraid of any bugs by night.” But the
Psalms were not referring to hemiptera, they were
referring to the old meaning of bug as a frightful
object of false terror, and in the later translations
we find the same verse reads, “ Thou shalt not be
afraid of the terror by night.” Possibly it would
be even a better translation if it read, “Thou shalt
not be afraid of any nightmare by mght.” You
see, bugs then stood for some imaginary hobgoblins
or terrible nightmare things which never had any
existence out of dreamland. Thus we know a bug-
bear to be a frightful goblin in the form of a bear,
~and a bug-a-boo a sort of nightmare creature which
you are afraid is going to jump out and shout
“boo” at you. The truth is, they were all hum-
bugs.

In Wales they call a ghost a “ bug”; among
doctors and surgeons a bug is a tiny little terror,
germ or microbe whose presence in one’s system
causes disease and death. One cuts a finger, gets
blood poisoning, and the doctor, looking solemn
and shaking his head, gives it a scientific name,
but to his friend the other doctor he remarks, “He
has a bug in that wound all right, and he is going
to have a serious time of it.”



8 Bugs, Butterflies, and Beetles

There is nothing about the beautiful butterflies
and big moths or even the beetles which need offend
the sensibilities of the most squeamish and silly
people; there is nothing creepy or uncanny about
them, but one cannot truthfully say the same of the
tribe of bugs. The very fact of their being called
bugs tells us that they were looked upon as unpleas-
ant things. Nevertheless the bugs are very impor-
tant in this world and consequently are interesting
creatures, hence a good collection of them 1s most
valuable.

Many of the bugs are quite large, but although
they are big, they are not the big bugs of human
society, neither are they bug-a-boos, bug-bears or
the inhabitants of bug-houses; they are the creat-
ures naturalists call “Hemiptera.” But from the
foregoing you can see that the slang term “ bug”
for “bug-house” is only using the word with the
old meaning of “ bug > as a terror, as a nightmare;
consequently it is very nearly correct to speak of
a lunatic asylum as a “bug-house,” in other words
a ‘“nightmare house,” for if that term does not
describe 1t, it will be difficult to find a better one

in the dictionary.



Fore Talk 9

But don’t let this worry you. Not only do
nature lovers live longer than the ordinary people,
but they never go crazy and hence are in no danger
of being confined in the bug-house. But it is a
good thing to look up the meaning of these words,
because we all talk too carelessly. Suppose, for
instance, I should tell some English boys to collect

beetles, they would bring in a lot of cockroaches,
and if I should tell them to collect bugs, they would
bring in a most unpleasant collection of little creat-
ures with which all travellers have been forced to
be altogether too familiar, and hence have little
desire to see a collection of them. But, if T should
tell the American boys to bring in a collection of
bugs, there would be nothing in the insect world
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that they could capture which would not be found
in their collection.

If you will go to the pumpkin vine, the gourd
vine, the squash vine, you can probably find some
of the ill-smelling insects known to the country
boys as ““ stink bugs,” and to the farmer as ““ squash
bugs “—these are real bugs.

In the United States we have about sixteen
hundred varieties of bugs which have been labelled,
but Prof. R. P. Uhler, of Baltimore, is quoted by
Mr. Leland O. Howard as saying ‘“‘there are prob-
ably five thousand species of bugs in the United
States and he thinks that fifty thousand would not
be too large an estimate of the number of different
bugs in the world.” From this you may learn that
if you want to get down to business and make a
complete collection of bugs there will not be time
for butterflies and beetles, nor will you have much
time to devote to any other branch of study or
play; still, one can make a fine collection without
giving up all of one’s time to it.

Bugs, like women, seem to be very fond of
perfume, but, like some of the women, the perfume
they use is not always the kind we would choose.
The squash bug and the chinch bug have not
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selected their perfume with the care we should wish;
some of the other bugs, though, as well as some
beetles, have the odor of ripe fruit, some smell like
cinnamon and spices, which is not so bad and a
little whiff' is rather agreeable. The odor of bugs
comes from an easily evaporated (volatile) oil which
1s hidden in the tubes of the body of the bug and
the creatures probably squeeze this oil out at their
pleasure and use it as a perfume, not always like
the ladies, to make themselves attractive, but some-
times apparently to make themselves so disagree-
able that birds, toads and other creatures will refuse
to eat them. Like the skunks among the mammals,
the repulsive odor of some bugs seems to be their
gentle art of self-defense.

The big bugs among bugs, using the term as
they use it in society (not to represent the natural
size of bugs), are the true bugs, they belong to the
“400.” Nothwithstanding that they are the swells
of bugland, if some fatal plague should wipe out
all the bugs in creation there are not many of us
who would weep over their death, yet even this
event might in some unlooked-for manner upset the
balance of nature and cause disastrous results.

All bugs are * suckers,” they have a long nose
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like a bill, proboscis or beak which they poke into
the plant as does the squash bug and thus suck its
juice, poke into the skin of other bugs and cater-
pillars and suck out the juices, or poke into our
skins like some well-known bugs, and thus suck
our juice, or poke their bills into the openings of
bivalves (clams), into the bodies of snails and even
into the bodies of small fishes and suck their juices,
as do the large water bugs.

While T am dictating
this, there is in one of my
aquariums in front of me
a dead goldfish killed by
a water bug much smaller
than the fish. These water
bugs are not always successful in their attempts

to suck the juices out of other creatures. One
I kept in an aquarium thrust its long imperti-
nent nose into the shell of a fresh-water clam.
It was a small bivalve, about the size of one’s
finger-nail, but when 1t felt that inquisitive nose
come into 1ts private apartment it closed its little
doors tightly and quickly, and for three days that
water bug was forced to swim around with a clam



Fore Talk 13

shell pinched on to the end of its proboscis and
probably it had a sore nose for days thereafter.
My readers have a great advantage over the
boys of yesterday—they have an advantage in the
fact that they now have books written for them to
tell them these things, also nature studies in all the
schools, besides parents and teachers who are in-

terested in such studies, whereas the boys of yester-
day had no such books and the only nature stories
printed were too absurd for a place outside of
Mother Goose.

In spite of the dearth of books on our insect
neighbors, however, when the writer was five years
old he had learned by personal investigation the
whole history of at least one beetle, he knew the
male from the female beetle, he knew the eggs and



Bugs, Butterflies, and Beetles

nere they were deposited. He knew that the
young were grub-worms that he used for bait when
fishing for sun-fish, and he found all this out by
watching the beetles themselves. He was very
much puzzled when he watched the female grape-

ne beetle deposit her eggs because the eggs were
uch small objects compared to the beetles and
there were no little beetles; they all seemed to be
the same size, that is, all the light-colored female

beetles were of one size and the darker colored
males a little smaller, but there were no baby sizes,
no half-grown sizes.

The writer used these beetles for play horses,
hitched them up to little paper sleighs, fed them
on grape-vine leaves and kept what might be called
“stables of them.” 'There was another kind of
beetle of a brilliant metallic green that he had fre-
quently seen in the neighborhood of rotten stumps;
this excited his curiosity and caused him to dig into
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the decaying wood and bring to view many gru
worms; then he discovered some mummy-like creat-
ures which were not grub-worms and not beetles,
and he also found some perfect and evidently brand-
new beetles. That set him to thinking and at last
it occurred to him that the grub-worms were tb
baby beetles and the mummies were grub-worm
changing their forms.

The writer’s mother had once shown him where
‘to hunt for the chrysalides of butterflies on the
under side of the top rail of the white paling fence,
and he had often found the pretty jewelled sleep-
ing bag or chrysalis which covers the baby butterfly
while it is hanging head downward under the pro-
tecting rail, and he knew that this shell concealed
the caterpillar while it was changing form; hence,
a glance was sufficient for him to know that these
things he found in the rotten stump which were
neither grubs nor beetles, but helpless things half-
way between, corresponded with the chrysalis state
of the butterfly.

It was a grand discovery for him; he now knew
that the grub-worms were young beetles! He
shouted and danced with delight, for it was his
first real scientific discovery; no one had helped
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him with the beetle problem and there was no one
except his good mother with whom he could share
his triumph because nobody else in those days
seemed to care whether beetles were born ready-
made or lived a baby’s life as grub-worms. There
was no one but his mother to sympathize with him,
everybody else looked upon the studies of a country
boy simply as a sign of his being queer and uncanny;

it seemed strange to them that a child should take
any interest in grub-worms! But this did not cool
his enthusiasm because he did not love nature for
the personal glory the knowledge of 1t would bring
him, and he did not study it to gain the approval
of the other boys; he loved nature because he could
not help it, the love was born in him and it is there
yet, and he is writing this book because he thinks
it is born in all children! Young people all pos-
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sess it, although they may not know it, but as soon
as they find it out, the author believes they will
become as enthusiastic as he was himself when, as
a barefooted little urchin in northern Ohio he made
his first scientific investigation and discovered that

grub-worms were baby beetles.




CHAPTER ONE

BUILDING A MAKE-BELIEVE INSECT
COMPARING A BEETLE WITH A BOY

In order that we may understand the plan
upon which insects are built, and, for that matter,
the plan upon which every live creature is built, we
must compare them to something we understand;
probably the easiest way to do this is to pretend
or make believe that we are about to create an
insect ourselves, that we have mm our hands some
putty, clay, dough, chewing gum or modelling wax;
the iatter 1s best, so we will call it wax and from
this stuff’ we are going to model the live creatures.

First we will roll the wax between our two
hands (Fig. 1) and make of it a sort of worm, a
kind of fat angle-worm, or, as the boys call it, a
fish-worm. 'This, you will see, looks like a worm,
and feels like a worm, but it is not alive and can-
not move and if it should become alive it would
not live long because we have made no provision
for supplying new flesh and skin as the old ones
wear out and waste away. To supply this need,

we must have a mouth and stomach; in other words
18
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our worm must be hollow all the way through from
one end to the other so that it may take in fuel in
the form of food to keep its engines going, absorb
the good part of the food and throw the refuse or
ashes away.

With a broom-straw (Fig. 2) we will punch a

hole in our worm from end to end; now then, if
some fairy will kindly arrange inside of this wax-
worm the proper tubes to soak up or absorb the
good part of the food, then if this fairy will touch
this thing with her wand and give it life it will be
a very crude, but possible, form of a worm. It
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would be hardly less crude, however, than that
strange creature we find just below low-tide mark,
called a * sea-squirt ” by the boys and an Ascidian
by the school-teachers; but as this book is not about
worms or sea-squirters, we are not interested in
these things at present beyond the fact that we
begin with this form of life only because 1t is very
simple and easily understood. In fact, it is so
simple that it would be hard for us to tell which 1s
the head and the tail of the wax-worm just made.

But do not let this worry you because our wax-
worm does not differ in this respect very greatly
from some forms of real live things. In order to
make our wax-worm look like a caterpillar, we will
tie a number of threads about its body (Fig. 3).
The first section we will call its head, the next sec-
tion, which we have made bigger than the head,
we will call i1ts shoulders or chest and the other
sections we will call its body, belly or paunch.
We are making believe that the fairy has given



Building a Make-Believe Insect 2

life to our wax-made worm and it can absorb food,
but it has no feeling, 1t has no sight, no taste, so
that it will eat any old thing as food. This 1s be-
cause we have not supplied it with the battery, so

to speak, and connecting J

- . . 0 ,r‘;__:
telegraph lines which we S
call nerves and which make X L{».‘.

it possible for live creat- ,‘)‘ ¢
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in the caterpillar as it is in the man—in truth, the
caterpillar has numerous sub-stations and it might
be said that it has a separate brain for each ring of
its body. The stations are made by bunching a lot
of wires together, that is a lot of the nerves, and
making a “ ganglion ” of nerves which in Fig. 5 we
call the brain. The lower forms of animals prac-
tically have many brains or one brain running from
one end of their body to the other, so that when
you cut the creature in two pieces each piece is
alive and remains alive for some time; but if you
cut a man in half, or cut his head off, you sever the
cable, that 1s, you disconnect the wires, the spinal
cord, and all feeling ceases,—in other words, he
is dead. Fig. 5 shows a rough plan of your own
telegraph system with the central station at the
top. Of course there are branch nerves which run
off to your arms, legs and all parts of your body,
but these have been omitted and the diagram simply
shows the main cable lines.

Besides having a telegraphic communication in
your body like that of a caterpillar, you also have
the hole punched through it which you call your
mouth, throat, ete.

But we must not forget the wax on which we
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are at work; of course it should have some legs.
These we will make by pinching and flattening the
sides of the first joints behind the head * (Fig. 6),
after which we will cut the flattened side into six
flaps (Fig. 7); next we will roll these flaps be-
tween our fingers and make legs of them, then we
push the tail towards the head, thus crowding the
rings together in the form shown by Fig. 8. Our
wax thing now begins to look like an insect. A
very low and degraded form, it is true, but we must
have a creature with a hole for its mouth and a tube
for its stomach and six legs with which to walk.
Most insects, however, are supplied with wings of
some sort and these may be easily made; we have,
however, gone far enough to understand, in a gen-
eral manner, the construction of the little creatures
about which we are to talk through the rest of the
chapters of the book.

Of course you know that every live thing which
is not a plant is an animal. A beetle, a worm, a
fly, a bug are animals. The creatures you gener-
ally call animals, such as dogs, cats, horses and
elephants, are animals, too, but they belong to the
family of milk-givers called mammals. But bugs,

* See illustration, page 19.
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butterflies and beetles are not mammals, they are
not warm-blooded milk-givers. In order that we
may be certain that we understand this subject and
at the risk of being thought undignified, I have
drawn some pictures here of a boy and an insect,
showing their similarity and their difference..

As we have already suggested, the best way
to understand anything which is mysterious to us
is to compare it with something with which we are
familiar. Now, then, so that we may not scare the
reader with a dull talk on comparative anatomy,
we will skip all the big words and get down to
what the boys in their slang talk call “brass tacks,”
which 1if I understand aright means “ bottom
facts.”

To begin with, we know, of course, that the
reader does not look like a beetle, bug or butterfly,
but we also know that there are certain things which
all live creatures possess in common. All live creat-
ures must have blood or some sort of juice which
serves as blood, all live ereatures must have a head
and some sort of breathing apparatus. All live
creatures must have some kind of a hole for a
mouth, something which acts as jaws, teeth, tongue,
throat and stomach. Also most live creatures must
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have some means of locomotion, that is, moving
from one spot to another; in the higher orders of
life these organs of locomotion are called “legs.”

But one of the first differences which any child
will see between beetles and himself is that the
former creatures have a skeleton on the outside of
their bodies with their muscles and blood-vessels

and all their internal organs located inside their
bones, while with himself the reader knows that
the muscles, blood-vessels, nerves and other organs
are plastered, so to speak, on or around the frame-
work of his skeleton. In other words, the human
skeleton is the framework of the body like the
frame of a kite, the framework of a boat or the
framework of a house, and our own frame or
skeleton’s use is evidently to stiffen and to hold our
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body together and keep it from sagging down into
a helpless lump like a bag of meal.

By referring to the diagram (IFig. 12) the
reader will also see that the insects have six legs
instead of four. We have four legs, our front or
fore-legs we call arms, the hind ones we call our
legs. But the fly (Fig. 9) and the beetle (Figs. 11
and 12) and all other such creatures not only have
legs and arms like a human
being but they also have a
middle pair of legs.

In the illustrations (Figs.
9, 10 and 11) are shown
" the head, arms and chest
of a man, also of a com-
mon house-fly (Fig. 9) and
: just below the man that
of a spotted yellow grape-vine beetle (Fig. 11).
Roughly speaking, there is some resemblance
between the three—each has a head, a body and

front legs or arms. The head of the fly and
the head of the man are separated from the chest
by a more or less slender neck, but the beetle’s
head is jammed into its chest. Following these
three diagrams is one of another beetle (Fig. 12)
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the scientific name of which is Harpalus caligino-
sus—pardon the big name, I did not intend to use it
—but the name has nothing to do with the diagram,
which shows the front side of the beetle, that is,
what would be the front side of the beetle if the
latter walked on its hind legs like a man; in reality
it is the under side of the beetle. In the diagram
(Fig. 12) I have shown by

dotted lines the parts which J -
do not resemble the man, { \

that is, the extra pair of legs

and its belly, which it carries on

13

its back, and in the diagram of
the man (Fig. 14) is shown,
with dotted lines, the outside
covering of the bones of the legs
and arms, for to make the man |
like the beetle we must strip off the outside covering
of muscles from the bones and put muscles and
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