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:‘“VVhy will: jou‘think that? You will say to me,

Ah,

The

¢ The fiy }*a,s ’owo wings, and not four.” ¢ The
ant has no ngs at all.”

but wait until you study about ants and flies, and
see if you will then think the same way.

mouth of all the hook-wing insects has two jaws
for cutting.

These insects have two big eyes, one on each side of

the head. Between the two big eyes they have
some little ones, on the top of the head.

You see insects are as well supplied with eyes as crabs

The

The
The

Get

are with legs.

back part of an insect’s body is made fast to the
middle part by a small joint, or thread. That is
because the insect needs to bend, or even double
itself up, in some of its work.

Hook-wing Order is divided into two great kinds.
insects of one kind carry a little saw. The others
carry a sword. The sword is a sting. The saw
is to cut up leaves and wood to make nice soft
nests or houses for the eggs. The sword is to fight
with, or to kill things for food. Among the saw-
carriers is the fine, long fly, called a saw-fly. Bees,
ants, wasps, and others carry the sting.

one of these insects, and you will see all the parts
of which I have told you.
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Let us first take an ant to look at.

The head of dn ant seems very large for its body, and
the eyes seem very large for the head. The third
or back part of the body is made In six rings.

On the tip or pointed end of the hind part of the body
is the sting. On the part of the body, next the
head, are set the six legs. These legs, and also the
feet, have joints.

The wings are set on the upper side of the middle part
of the body. The legs are set on its under side.
There are four wings,— two large and two small
ones. The upper wings are larger than the lower
ones. :

Now I hear you cry out, “Oh, my ant has no wings!”
Well, let me tell you a secret. The wings of your
ant have been cut off, or unhooked, as you shall
hear by and by.

There are many families of ants. Each has its own
name and its own ways. All ants are very
wise in their actions. I shall tell you many
strange things about them. Ants have always
been called “the wise insects.”” Would you not
like to learn something about them ?

Before you study the ants in any book, I wish you
would go out into your garden or into the fields.
Find an ant-hill, and sit or lie by it for an hour



SEA-SIDE AND WAY-SIDE.

————

or so. Take some sugar or
bits of cake to feed the ants.
Find out for yourselves all that
you can about them. Faects
that you learn in this way will
be worth very much to you.

———00 00—

LESSON II.

THE LIFE OF AN ANT.

In ant-hills we find drone ants,

queen ants, and worker ants.

The drone ants have no sting
and do no work. Their bodies
are longer and more slim than
those of queens. The drone
ants have wings.

The queen ants also have wings.
They have stings, and their
bodies are round and dark.

The workers are smaller than queens
and drones. They are also
darker, and have no wings and
no stings. Workers are of two

sizes, large and small. They
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day. The nurses prepare the food in their crops,
to make it soft and fit for the little ants.

The nurses stroke and smooth the larva baby. It seems
as if they patted and petted it. When the weather
is cold, they keep the larvae! in-doors. When it
is warm and dry, they hurry to carry them up to
the top of the hill. They place them there to
bask in the sun.

If any rain comes, or the hill is broken, the nurses run
to carry the babies to a safe place.

When the larva is full grown, it spins around itself a
little fine net, which wraps it all up. When
people see these white bundles in the ant-hills,
they call them “ant-eggs.” They are not eggs.
They are pupa-cases. In them the baby ants are
getting ready to come out, with legs and wings,
as full-grown ants.

The pupa-cases are of several sizes. The largest ones
are for queens and drones. The next size holds
large workers; the smallest cases hold the smallest
workers.

There are often in the hills very wee ants called dwarf
ants. When you study more about ants in other
books, you can learn about the dwarfs.

After the ants have been in the little cases some time,

1When we mean only one we say larva; when we mean more than one we
say larve.
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LESSON III.

THE ANT'S HOME.

o il S

THE NEW HOME.

AxTs live in nests, made in the earth. We call them
ant-hills, from the shape of the part that is above
ground. It is the queen ant who begins to build
the ant-hill. ,

Like the mother wasp, the ant works on her nest until
enough ants grow up to do all the work. After
that, like the queen bee, she does no work. The
work ants will not allow her to go from home.!

When the ant finds a place for her home, she takes off
her wings. They would be in her way while slie
worked. Then she begins to dig. She acts at

1 For Lessons on Bees and Wasps, see First Book.
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first much as your dog does when he digs after a
chipmunk or a rabbit.

The ant lays her big head close to the ground. With
her fore-feet she digs up the soil, and tosses it
back between her hind legs. She digs as her
cousin, Mrs. Wasp, digs.

She keeps waving her little feelers, as if to find out the
kind of soil. Soon she has a hole deep enough to
cover her body. It is too deep for her to throw
out the dirt with her feet. Now she uses her feet,
and her jaws, also, to dig with.

She rolls and moulds the earth into little balls. She
carries each ball out. Where the soil is sandy, she
takes it out, grain by grain. At first, she must
back out of her hole. Soon her hall-way is so
wide that she can turn about after she has backed
a few steps.

Ants are very kind to each other in their work. If
they push or tread on each other in their haste,
they never fight about it.

The ants know how to work and how to rest. After
a little hard work they stop, clean their bodies,
take some food, and sleep.

As the making of the hall goes on, the ants bite off
with their jaws bits of dirt, and roll them up
with their feet. They soon use the hind part
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of the body to press and push the earth into a
firm pall.

When the hall is two or three inches long, they make
a room. The rooms are for eggs, for larve, for
pupee,’ and for food.

People who have studied much about ants have had
them build nests in glass jars. Thus they have
been able to see how they work.

SAPPERS AND MINERS.

To make a room, the ants often have to stand on their
hind legs, and bite the earth off, as they reach up
their heads. Sometimes the ant lies on its side, to
clean off or smooth the side wall. They have
been seen at work, lying on their backs, as men
do in mines.

The jaws of the ant have tiny teeth. In old work ants
the teeth are often quite worn off.

! Pupa is used when we speak of one, and pupe when we mean more than
one.
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work ants. Some seem to stand on the hill to
watch lest any danger may come near.

When the drone ants and the queens are young, the
work ants let them go out and fly. When they go
out, the drones do not often come back. They get
lost or die.

The young queens come back, except those who go off to
make new hills. But when the young queen set-
tles down in life, to her work of laying eggs, the
workers do not let her leave the hill any more.

How do they keep her in? If she has not taken off
her pretty wings, they take them off and throw
them away! If she tries to walk off, a worker
picks her up In its jaws and carries her back.

The ants are kind to their queen. They feed her and
pet her, and she becomes very lazy. She does not
even care to lay her eggs in a nice clean place.

The idle queen drops her eggs anywhere. The kind
worker ants pick thein up, and take them to a soft
bed-room.

When there are too many young queens in one hill,
they do not have a war, as the bees do. The
workers settle the trouble, by taking off the wings
of some of the young queens, and turning them
into work ants. This is done before the queens
begin to lay eggs.
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dry sugar or cake, they turn it into a kind of paste
or honey. ‘

If you put a nest of ants into a large glass jar, and put
some food near by for the ants to eat, they may set-
tle down in the jar, to make a home. If you cover
the outside of the jar with thick, dark paper, the
ants may build close to the glass. Then, when
you take off the paper, you will be able to see the
halls and storerooms.

You might put such a jar in a safe place out of doors.
Then you would be able to study the ants, as they
roam around near by, or do their work inside the

jar.

LESSON V.
THE ANTS ON A TRIP.

THE round hole in the ant-hill is called the gate. The
ants can close it, if they like, with a bit of stone.
Often there are two, three, or even more, gates
for one ant-hill. Once I saw a hill with six large
gates.

Now I will tell you of a very queer ant-hill. It was
made by big, black ants, in a little valley be-
tween two hills of sand.
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Into this valley had blown a very large sheet of thick
paper. It had been around a ham and was very
greasy. It had lain on the ground, crumpled up,
in sun, and snow, and rain, for a year.

By that time it/ was hard and stiff, and weeds had
grown up about it. One day, as I was going
by, I saw ants running in and out of the folds
of the paper. I took a stick and turned the top
fold open like a lid.

ON THE MARCH

It was full of ants and of white pupa-cases. The
ants, I think, liked the folds of the paper for
halls, and the larger wrinkles for rooms. They
had found out how to have a house without much
work in making it.

But when I opened the hill, they ran in swarms to
pick up the white bundles. Poor things! They
did not know where to go for safety. So I laid
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the lid of their house back in its place, and soon
they were quiet again.

Now I will tell you how ants move from one house
to another. One day, I saw by my garden path
a line of ants moving all one way. They were
black ants.

They went two by two, or one and two, close to each
other. Every one had in its jaws a white bundle.
I found that they all came from an ant-hill.
They -came up out of the gate very fast, one by
one, each with its bundle. .

About two or three inches from this line of ants I
saw another line. This line went ¢o the hill,
not from it. They went in good order.

They had no bundles when they went into the hill;
when they came out, each had a bundle, and
joined the other line of ants.

I went along with the stream of ants that had the
white bundles. 1 found that they went to a
new hill, about thirty feet from the old hill.

There they laid down their bundles, and went back
to the old hill to bring more. The bundles lay
heaped in a ring all about the gate of the new
city.

Out of this gate ran up other ants in haste. They
caught up the bundles, one by one, and carried
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them in. In about half an hour they were nearly
all taken in, and the ants brought no more. The
moving was over. |

With a long blade of grass, I gently took up a little
bundle. I bid it behind a stone, some six inches
off. I took three bundles and hid them, lifting
them with the tip of the grass-blade.

When all the bundles left at the hill were carried in,
the ants went down the gates. But in a min-
ute out came three or four ants. They ran
about wildly and searched the ground.

They went in circles and looked over the ground with
much care. The circles grew wider. At last one
came up behind the stone and found the bundles.

The ant picked up one bundle and ran. Then this
ant met the other ants, and, I think, told them
the news. For at once the other ants ran up to
the stone, and each took up a bundle.

Then they all ran into the hill. Can ants count?
That looked as if they knew how many bundles
they had. It also looked as if they knew that
two ants must go for two bundles.

A man who took bundles from a march in this way
thinks that the ants smell the hidden bundles.
He says they will not search for them if you
hide them in the earth. -
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LESSON VI.
THE FARMER ANTS.

You have heard of the spider which
makes a den in the ground.
You know that it puts a trap-
door on its den, and plants
ferns on the door to hide it.!

The spider turns gardener in this

way, and all his plants grow
well. There is an ant that has
a farm, or garden.

This ant lives in warm lands. In
this country they are found in
Texas, Florida, and in one or
two other warm States.

These farmer ants raise grain to
eat. The grain is a kind of

grass with a large seed. Itis
called by some “ant-rice.”

4 There is also a large ant which is
fond of the seeds of the sun-

%) '!_

THE LITTLE FARMER. 1 See First Book, p. 63.
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land clean. They tend and gather the crop,
store it up, and eat it.

When the ant-rice is ripe, and the seeds have fallen,
the ants cut down the old stems, and take them
away. The disk is then clean for the next crop.

The ants will go a long way from their hill to find
seeds to bring home. They like to go where
horses have fed, for there they find scattered
oats. In some lands they carry off much grain
from the fields.

An ant in Florida climbs the stalk of the millet and
cuts off the seeds. When ants take seeds to their
hill, they husk and clean them. They throw bad
seeds away.

The ants watch the seeds, and after rains carry them
out to dry in the sun. This is because if left
wet, they would sprout and grow.

Some ants also cut the seed, so that it will not sprout.

The ants eat the seeds that they gather. They also
feed their young with them.

One ant in Florida rolls up into little balls the dust,
or pollen,! of pine cones, and stores that up to eat.

An ant in New Jersey cuts in pieces the little new
pine-trees, just as they get above the ground,
and carries them to its nest.

1 See Third Book.
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These, as soon as full-grown, begin to build more
rooms and nurse the next babies. Mrs. Ant does
as Mrs. Wasp does.

Mrs. Ant begins a new hill, and as her children grow
they help her. But Mrs. Ant does not often begin
her hill in the spring. She chooses the early fall
to begin work.

As the eggs change into working ants, Mrs. Ant gets
plenty of help in her work.

You have seen bees swarm, and hang in a bunch, or
curtain. Ants also cling together and form balls.
But this is for warmth or safety. It is called
“snugging.” In some lands, in times of flood, ants
form balls as lﬁrge as your play ball. Thus they
can float on the water, and do not drown.

As Mrs. Wasp makes paper, so Mrs. Ant can make a
thin paper, for her nest. But it is poor paper,
not so good as Mrs. Wasp makes. Mrs. Wasp is
the chief of the paper-makers.

I told you how one Mrs. Bee cuts leaves to line her
nest. So one Mrs. Ant does. With cut leaves
she lines a neat little nest. As the spider makes
a fine spun ball to put her babies in, there is an

" ant that makes a woolly nest.

You have read of the Tower Spider, that builds a neat

tower of sticks, straw, and grass over her nest.
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The soldier ants do not appear to be cross. They have
very large heads, as if they wore big hats. Some
of them have smooth heads and some, hairy heads.
They eat much and love to sleep.

The soldier ants do not do much work. They rouse up
only for a battle. In an ant-hill, the soldiers are
larger, and often more in number, than the other
ants.

The workers are the smallest ants in a hill. There are
fewer queens than any other kind, except after the
drone ants go off and die. At that time there are
very few drones.

In a battle, two ants will often cling to each other by
their jaws, until both die. The usual way in which
an ant soldier kills a foe is by cutting off the head

Sometimes the battle ends without any killing. At
other times the ants are very fierce, and large
numbers are cut to pieces.

When strange ants get into a hill, sometimes they are
driven out; sometimes they are killed; sometimes
they are treated kindly.

[ put a black ant into the gate of a city of brown
ants. You should have seen how they drove him
out! He ran as if he were wild with tfear.

Three or four brown ants came after him to the
edge of their hill.
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But though scme strange ants are cast out so fiercely,
there are two or three kinds of beetles which go
into ant-hills and live with the ants. The ants do
not harm them in any way. You shall hear about
that when we have some lessons about beetles.

~

—C-0r P 00—

LESSON VIIL
THE SLAVE ANTS.
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THE PARASOL ANTS.

Now I must tell you about the slave ants and their
owners. The chief family of the slave-making
ants is called “ The Shining,” for its body shines
with a gloss like varnish.

The slave-making ants and their slaves are found in
many parts of the world. The masters are of a
light or red color, with a bright gloss. The slave
ants are dark or black. '
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In nests where slaves are held the masters never do any
work. They make war and steal slaves, or slave
babies.

The slave ants do all the work. If a war rises, they also
fight for the hill and their owners.

The army of the slave makers will march to the hill of
a tribe of ants which they wish to seize for slaves.
They carry off the pupa cases, where the little new
ants are getting legs and wings.

These baby ants are taken to the hill of the owners and
brought up with their own young. No slave-ant
eggs are laid in a hill, for the queens lay all the
eggs, and the queens are not slaves. The slaves
are stolen when they are eggs, or larve.

The owners seem to be very kind to their little slaves,
and as the slaves grow up and fill the hill they
seem to do very much as they please.

The slaves build new hills and take their owners to live
in the new home. If a mistress ant wishes to
wander off her hill, her slaves drag her back. If
she does not wish to move to a new home, her
slaves carry her off, all the same.

The slave-owning ants walk about their hill in an idle
way. If war comes, then they fight bravely.

The owners do not build the house, nor nurse their
babies, nor feed themselves. Often they do not even
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size of a dime. The ants carry them in their jaws,
each piece by a little end left for a stem.

have some parasol ants in this country, in
Florida and Texas, and there are many of them
in South America.

——-O P OO

LESSON IX.

WONDER ANTS.

You may perhaps read of what are called “ Termites,”

or White Ants. You must not think that these
are true ants, for they are not. They belong to
another Order of insects. They have four wings
all of the same size. DBut true ants have one
pair of wings smaller than the other. The white
ants live in the ground and also in trees. They
do much harm by gnawing wood and trees. They
swarm into houses, and eat the tables and chairs
and such things. They eat all kinds of food.
They are much like real ants in their ways.
There are many of them in our country.

Now you must hear about the ants that keep cows. 1

have told you that ants like honey. They take
all their food by lapping and sucking it. They
suck honey from flowers.
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They go to them on their leaf, and get the honey.
They know and claim their own cows. It is just
like having a drove of cows in pasture, as the
farmer does. '

But you know that people often keep cows in stables
and feed them there. The ant has this way also.

There is a kind of aphis that loves the dark and feeds
on roots. Some ants keep a herd of these, hidden
in the ground. They pet, stroke, and clean them
to get their honey dew. y

Ants have been seen to fight for days over a herd of
aphis-cows.  One hill of ants had no cows, and
they tried to steal the cows that belonged to
another hill.

After four days the lady that watched them got twenty
cows, and gave them to the hill that had none.

Then the war ended.

The ants which got the new cows seemed very glad.
They licked and petted the cows, and put them in
a safe place. They took honey from them and fed
the soldiers.

This seems just like a fairy tale. But it is quite true.
All these things can be seen if you look out for
them. But you must be patient and anxious to
learn. :

In warm summer days, when your mother tells you that
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1t is too hot to run about much,
what will you do? Why not
make a tent of an umbrella,
placed near an ant-hill, and
watch these pretty and curi-
ous little creatures?

LESSON X.

THE WAYS OF ANTS.

I uave told you that ants like
honey and sweets. They will

also suck the juices and soft
parts of many other kinds of
food. Some ants eat nearly
everything that can be eaten.
Almost all ants will eat other in-
sects, and suck the eggs or pupee
of other insects. This habit
makes ants very useful. Cer-
tain worms and bugs that de-

stroy orange trees and cotton

plants are Kkilled by ants.
Ants also eat other insects that in- :

jure men. If a coat that has  queer carens,
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these on it is laid near an ant-hill, in an hour or
two the ants will have made it quite clean.

You have seen a fly sit and clean her body and wings.
She does this by drawing her feet over her head
and body. So you have seen the cat clean her fur
coat with her paws and tongue. The ant washes
or brushes herself in just such a way.

The ant is very neat and clean in her habits. She
takes many naps in a day, and after each nap she
brushes herself. She brushes herself tidy' after
work and after taking food

The action of the ant in cleansing herself is much like
that of the cat. The ant has on her foreleg a
little comb, shaped like your thumb. With this
she strokes and combs all dust and dirt from her
body.

If you watch an ant as she dresses herself, you will zee
that she draws her fore-foot through her mouth.
This is to clean the comb and to make it moist, so
that it will do its work well.

The ant has also little brushes on her other feet; so
you see there is no reason why she should not keep
herself very trim and tidy.

Ants are very neat about their nests. They carry out
all husks of grain and seeds and all dead bodies.
They carry these quite off their hill.
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poison, the needle which gives the prick, and the
case to keep the needle or prickle in. This needle,
of a light color, is like a little thorn.

The ant seizes with its jaws the part which it wishes
to sting. Then it lifts its body up on the hind
legs, and swings its sting part under, so that it
can drive the sting into the place held by the jaws.

The sting does not do much harm to people, but will
no doubt kill ants and other insects.

Ants make also a kind of juice called “ant acid.”
They can throw this about when the hill is dis-
turbed.

This acid must be pretty strong. It will make a dog
sneeze and rub his nose. The ant uses it to keep
dogs, mice, beetles, and such things, away from
the ant-hill.

I have told you that some ants harm trees and plants
by gnawing or cutting them. It is only fair now
to tell you that ants help plants to grow. As
they creep into flowers for honey, they carry
about from flower to flower the dust or pollen
which makes new seeds grow. This dust sticks to
the ant’s body, and what is taken from one flower
is carried to another. Bees also carry pollen.

Thus, you see that the ants help the flowers, which in
their turn give food to the ants. But, of course,
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I said to the boy, “What can you tell me about
worms ?”

The boy said, “ Worms are long, soft things, alike at
both ends. If you cut one in two, each end goes
off, and makes a whole new worm. They have
no heads and no feet and no feelings, and are no
good but for fish-bait.”

That boy thought he knew all about worms. But
really he knew very little about them. All that
he had told me was wrong.

Worms belong to the great class of ringed, or jointed,
animals. These creatures have bodies made in
rings or joints.

Let us take a careful look at our humble friend, the
earth worm.

He is a long, round, soft, dark, slimy thing, and you
say “He is alike at both ends.”

Is he? Let us see. His body is made of from one
hundred to two hundred rings. These rings are
smaller toward the two ends of the body, which
are the head and tail.

Each ring has on it tiny hooks, too small for you to
see. These hooks take the place of the jointed
feet that his cousins have. The feet on a cater-
pillar will show you about how these hooks would
look, if you could see them.
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By these hooks the worm moves along, and digs his
way in the ground. Mr."Worm can hold so fast
to his den or hole, that you have hard work to
pull him out..

Have you seen Mr. Robin brace his feet and tug with
all his might, when he pulls out a worm? The
worm is holding fast by his hooks.

You see the hooks are Mr. Worm’s feet. Let us now
look for his head. You have five senses. You can
hear, see, feel, smell, taste. The worm can feel
and taste. Some think he can smell some things.
He cannot see or hear.

Why do we say he has a head, if he has no eyes nor
ears nor nose? We say he has a head because
he has a mouth and a brain.

His mouth has two lips. The upper lip is larger than
the under. He has no teeth. In the back of his
head, not far from his mouth, is his brain, or
nerve-centre.

The worm is the only jointed animal that has red
blood. Mr. Worm is dark-colored because his
body is full of the earth which he swallows.

If you keep him out of the earth for a while, his skin
will get pale and clear. Then you can see his
red blood run in two long veins. He needs fresh
air to keep this red blood pure. He dies very
soon if he is shut up in a close box or case.
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LESSON XII.-
MR. EARTH-WORM AT HOME.

I ToLp you the earth-worm has two veins. One rums
down his back, the other runs along the under
side of his body.

There are tiny holes, like pin pricks, in his body.
These are for the air to reach his blood, to keep
it red and pure.

In his body poor Mr. Worm has something that no
other creature has. He has two bags or sacks for
lime. This is in some way to help him with his food.

Mr. Worm has no teeth with which to grind his food.
He has inside his body small bits of stone. These
are as small as grains of sand. They are instead
of teeth to grind his food.

When you study birds you will find that, like Mr.
Worm, they have no teeth. They, too, carry little
millstones inside their bodies.

The little bags of lime help to grind or change the
worm’s food in some way, not yet well known.

The soft body of the worm will stretch like India-rub-
ber. It will hold a great deal of food.
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But the hind part cannot live and grow. It cannot
get a new mouth or heart, so it can take no food,
and have no blood. So the hind part soon dries
up and dies.

The boy told me that the worm “had no feelings.” A
worm can feel. The sense of touch is the best
sense it has. Put your finger on its body, and
see 1t move and shrink.

The worm cannot hear. It moves off as you come
near, because it feels the jar of the earth.

The worm cannot see. Creatures that live under
ground have but little use for eyes. Fishes that
live in dark cave-rivers have no eyes.

If the worm moves from the light and hides from it,

it is because it feels the action of light on its skin.
It does not see the light.

What does Mr. Worm eat? Some tell you that he eats
dirt. Tt is true that he fills his body full of earth.
That is to carry it to the top of the ground. Mr.
Crab has claws and legs to bend into the shape
of a basket. Poor Mr. Worm has no arms, legs,
or claws, so he must make a basket of himself.

Suppose you should be sent for fruit, and turn your-
self into a basket in that way! Your mamma
might find fault. She would not wish you to act
like 2 worm.
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It is true that the worm may find a little food in the
earth which he swallows. But the chief food of
the worm is dead leaves and stems of plants. It
does not care for fresh, live leaves and stems and
roots.

The worm also likes meat,—fat, raw, or cooked. Worms
will gnaw or suck the bodies of dead worms. We
say worms gnaw. As they have no teeth, they do
not really gnaw. They pinch off what they eat.

Worms like onions and cabbage best of all food. They
like water, and must live in damp places.

When the worm gets food into its mouth, the rings of
its body begin to move out and in. They look as
if they were opening and shutting. By this mo-
tion they press the food down into the body.

When the worm wants to move, it stretches out its
body to its full length. Then it takes hold of the
earth with its hooks. Next it draws up its body,
and so moves on. This is a wave-like motion,
you see.

Watch it, and you will see that it travels with a mo-
tion like waves.

If you wish to find worms to study, you must seek for
them in early morning or late in the evening.
You will be likely to find them when all the earth
is moist with dew, or when it is raining.
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Worms hurry to the surface of the soil to enjoy the
falling rain. When there is a long, dry time, the
worms go down deeper and deeper into the earth.
You cannot find them when you dig for them.

——o00i0300——

LESSON XIII.
MR. WORM AT WORK.

Worwms are found in all parts of the world. T have
told you that they help to build the world, and
make it fit for the home of man.

Man cannot live without food. He gets his food from
the earth. The worms help to fit the earth to
bring forth the food of man.

Oh, this is very strange, that humble and dirty worms
can be a help to man! Man is the highest of all
animals. Worms are nearly the lowest. And
can worms help man ?

Now let us see how this is done.

The worms live under ground. They make long, wind-
ing halls, like streets, some inches below the top
soil. These halls, or little tunnels, help to keep
the earth loose, so that the fine roots of the plants
can grow well in it. :

These tunnels also serve to help the air move more
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The worms work, work, work all the time, taking out
earth, and carrying it to the top of the ground.

There they pile it in heaps, called worm-casts. Each
piece is the shape of a small worm.

The earth takes this shape as the worm presses it out
of its long, soft body. Karly in the day you can
find these worm-casts over all the garden paths.
So you can after a rain.

There are so many worms busy all the time that each
year they bring up tons of. earth. This shows
you the power that is in small, weak things. In
India there are worm-casts in heaps six inches
high. :

The worms make the earth fine and loose, by pinching
it off with their mouths. Then they bring this
rich soil from below, and lay it on top, and so
on and.on.

It is only some twenty years since this work of worms
was known. At first people said, ¢ Oh, no, no! It
cannot be that little, soft worms could cover a
great field, some inches deep, with new earth.”
But it was shown to be quite true.

Fields once stony and hard have become rich and fine.
Things grow now where once scarcely anything
would grow. Ashes and gravel, once on top, go
two or three inches below.
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You know that on most of the rings, in the body of
the worm, are hairs or hooks. You can see how
pasy it would be for these to become feet. Now
each animal seems to have parts that are like
some other animals, and some new forms of its
own.

Thus, next the worm, with his rings and hooks, comes
another animal with rings and feet. Of all the
ring animals, Mr. Worm is the pattern, and after
him comes his cousin, Mr. Many-Feet.

Then, while Mr. Many-Feet is like Mr. Worm, he 1is
also like Mrs. Fly, and seems to come between the
two, a little related to both.

Now let us look at the sea-side worms. Here we find
some worms that have eyes. We also find some
that have little hard teeth, set in a ring inside
their mouths. There are some that have fine
plumes, as gay as any bird. These poor worms
gleam like a rainbow.

New parts can grow on these worms as well as on the
earth-worm, or even better. Some say that they
can even get a new head if the old one is lost.

Some of these worms can bore into very hard things,
as wood or stone. Some of them shine like a fire.
Ask some one to tell you of this kind of light; it
is like what we call Jack o’ Lantern.
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LESSON XV.

MR. WORM AT HOME.

BaBy worms are just like the parent worms, only
smaller, and have not so many rings. As they
grow, they get more rings by the dividing of the
last one.

In some kinds of soil the wee worms are born in a
little hard skin bag. This keeps them from harm,
until they get strong enough to take care of them-
selves.

Mr. Worm’s home is like a row of long halls. These
halls are lined with a kind of glue from the
worm’s body. This glue makes the walls firm;
then they will not fall in.

The halls are not very deep under ground. If the
weather is very cold, or very dry, the worms dig
down deeper. Worms dislike cold or drought.
They enjoy warmth. ﬂThey also like water and
wet soil.

When winter comes the worms plug up the doors of
their houses. This is done by dragging into it a
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and his tail, and tugs hard. Out comes the worm
to feed Mr. Bird.!
The bird shows great skill in the way he pulls the

worm out of the hole. He does not break off even
one little bit of his soft body. No boy could get
him out in that way.

MR. WORM AT HOME.

Some say that the worm lies by his door at sunrise for
warmth. I do not think that is so. I think what
he likes is the fresh dew. He loves dampness.
He fears cold, but he also dies of heat.

A worm will die in one day in dry air, but he will live
for weeks quite down under water. He needs an
even, moist warmth. His home must not be hot,
nor cold, nor dry.

Little young worms know how to dig houses, make
worm casts, carry out the soil, find food, and plug

1 See Third Book.
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LESSON XVI.
A LOOK AT A HOUSE-FLY.

Loox at a worm crawling about on the earth. Then
look at a fly with blue or green body and thin
wings. See how it whirls in the air! You will
say, “These two are not at all alike.”

Yet there is one time in a fly’s life when it is very like
a worm.

For this reason many wise people set flies and worms
next to each other when they study them.

You know, as soon as you look at a fly, that it is an
insect.

You have learned that an insect has wings, six legs,
a body in three parts, and a pair of feelers like
horns.

Insects breathe through all the body, and not by lungs
as you do. They have a row of holes in each
side to breathe through.

The life of an insect passes through three states.
These are the egg, the grub or worm, and the
pupa. When it is in the pupa it gets legs and
wings. The word “pupa’ means baby or doll.
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The fly grub eats and grows. Then its skin gets
tough and hard, and forms a little case like a
barrel. This shuts the worm in it, as in a coffin.
Now the baby fly seems to be dead.

But it is not dead. It is turning into a creature that
has wings and legs, and can fly and walk.

As the fly lies in its case, first the legs and then the
wings grow. It gets a head with mouth, eyes,
and a trunk or tube, and from a poor worm it
turns to a wonder, as you will see.

But in its little coffin it is shut close, and its legs
and wings are all bent up. In a few days the
change is made. Now it is ready to come out.

It moves, and pulls, and gets free from the hard case.
Then it strikes the end of the case with its head
time after time. At last it breaks the case open,
and out comes the fly !

Then it stands in the air, and in the sun if it can,
and shakes itself. It is cold and weak; but the
air dries its wings and blows out the wrinkles.

In a very few minutes the fly is strong and gay.

Then it spreads its wings and sails off to enjoy its
life, and to look for something good to eat.
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balance on the wing. They help the fly as the
second pair of wings helps other insects.

The third part of a fly’s body is the largest. It is egg-
shaped, and joins the chest by the thick end. This
also is made of rings. :

Now let us look again at the head of a fly. The feelers

: are like two long, fine plumes made in joihts.
Most people think these feelers are made to touch
with. Their full, true use is not yet known.

You see, even in a fly, there is much left for some of
you to find out.

Some people think that flies smell and hear with these
“feelers.” DBut then they are so fine that a breath
can jar them, and the fly might seem to hear
when it only feels.

In some schools for the deaf and dumb, the pupils are
called to class or table by rapping on the floor.
The deaf do not hear the noise, but they feel the
jar, and come as if they could hear.

Next comes the mouth of the fly. The lower lip of a
fly runs out into a long, slim tube or pipe. With
this it sucks up its food.

At the end of this tube is a little flat plate. Close by
it are two sharp hairs. These are to prick the
food, so that the tube can suck it more easily..

When the fly is not eating, it can shut up this tube like
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a telescope, to keep it safe. Did you ever see an
elephant ¢ Did you see his trunk ? The fly’s tube
is his trunk.

But the chief parts to notice in a fly’s head are its eyes.
These are so’large that they make up nearly all
the head.

These big bright eyes look as if they had varnish on
them. Now each of these eyes is miade up of a
very great many small eyes. There are four thou-
sand of these small eyes. iy

Between these two big eyes are three
little single eyes, set in this way .

Wise men have studied the eyes of flies for many years,
and do not yet know all about them.

The wings of a fly have a fine, thin, clear covering.
This is held out on a tiny frame, like a network.
The fly moves these wings very quickly. The
motion of the wings helps to make the sound or
buzz of the fly.

Now we come to the legs and feet of our fly. The leg
is made in five joints. The foot also has five
joints. The last joint of the foot has two claws
and a little pad. These are covered with fine
hairs.

The hairs catch on little points or rough edges. Thus
the fly can walk, as you would say, “upside
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down,” and does not fall. Be-
sides, the pad and hairs act like
a sucker. They suck air from
under the foot. So they hold the
fly from falling as he runs up a
pane of glass.

~——0-0 00—

LESSON XVIIL

MRS FLY AND HER FOES.

I surrosk you have heard your mother

wish there were not so many flies.
The fact is, flies make us much
trouble. Their noise tires and
vexes people. They lay eggs in
and on the food, and so spoil it.
They cover our clean walls and
glass with small black spots.
Will you wonder that there are so
many flies when I tell you that
one fly can in one season be the
mother of two million others!
Many insects die soon after laying
eggs. Bees and wasps do not,
nor do flies. Bees and wasps take
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seam of this leaf hang drops of honey. Its juice
can make the flies drunk.

Flies like this juice. But as soon as they get it they
turn dizzy and act just like drunken men. They
fall into the jug-like space of the leaf and soon die.
One of these plants will kill many flies in one day.

Many of our best birds live on flies, and if our birds
were all dead we should have much greater
trouble with the flies.

In the autumn you will see flies sitting about as if they
feel dull and ill. If you look carefully, you will
see that the back part of the body is white. It
seems to be covered with meal or mould.

Soon the fly dies. This white dust is a disease of the
fly. It does not curl up its legs when it dies from
this cause. They are stiff and spread out. The
fly looks like a live fly. If you touch it, it crum-
bles to dust.

All around such a dead fly you will see a ring of white
mould. This is perhaps a real mould, or tiny
plant, that seizes on the body of the fly. It uses
up all the soft parts, and so kills it, leaving only
the dry shell.

There is another strange thing about this. The body
of a fly that dies in this way is rent or burst open.
The fly looks as if this dust or mould had grown
large in the body and so torn it open.
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The work of Mrs. Fly is to lay many eggs in these dead
bodies. In a few hours these eggs turn to grubs,
and these grubs to little live worms, which begin
to eat as fast as they can.

Soon they leave only dry bones, which can do no harm.
They change the dead stuff into their own fat,
live bodies. -

You know that the crabs are among the street-cleaners
of the sea. So the flies are among the street-
cleaners of the air and land.

Did you ever watch flies dart about, here and there,
with a flight like hawks? They are eating up
small, evil things, too small for us to see. DBut
these are yet big enough to hurt us if we should
get them into our lungs.

Ask your teacher to tell you a little about your lungs

In and about our homes many bits of things drop, and
might decay and mould. This would make the air
foul. But the busy and greedy fly drinks up all
the soft part of these things.

So we see that what we call the dirty flies help to clean
away much dirt.

Then, too, the fly serves for food for many birds, and
fish, and frogs, and some insects. Some of these
things we use for our food. Others are full of
beauty, or are of use to us, each in its own way.
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it seems best to her. Then she goes off. She
leaves her children to grow as best they can.

I have said that the fly likes best to place her eggs on
a piece of fresh meat. _
These eggs soon turn to worms or grubs, and so spoil
the meat. To keep the meat from the tlies the
cook puts a cover over it. The cover is often

made of wire net.

“Now,” says the cook, “I can keep away that dirty
fly.”

But Mrs. Fly says, “Oh, can you, Mrs. Cook? We
will see about that.”

So Mrs. Fly sits on top of the wire cover. She puts
her little egg tube through one of the fine holes in
the net. She drops egg after egg from the tube.
The eggs fall right on the meat, just where Mrs.
Fly wishes them to be.

Then the cook cries out, “ How ever did that fly get to
my meat!”

Is it not strange that Mrs. Fly knows that her egg tube
is- the right size to go through the mesh of the
wire net ? How does she know that the eggs will
fall on the meat ?

Flies do another queer thing. If many flies are in a
room, and ' you begin to chase them to kill them,
they hide. They creep into holes and cracks.
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LESSON XXI.

SOME QUEER FLIES.

AvrHOUGH flies are of use, they also do evil to men in
many ways. It is well to look at things on all
sides. .

The fly you have been reading about is the common
house-fly. That fly, with its noise, dirt, and spoil-
‘ing of food by laying eggs in it, is bad enough.
But yet the house-fly makes the least trouble of
any of its kind.

There are many kinds of flies. To the family of flies
belong gnats, midges, mosquitoes, and the big
daddy-long-legs with wings. :

You know well, how some of these things sting, you
say “bite” you. Mr. Daddy-long-legs hurts the
grass lands with his grubs, which spoil grass roots
and the shoots of plants.

There is a fly called a “gall-fly ” because it bites trees,
and lays eggs in twigs. Then upon the twigs
grow over the eggs round balls called “ galls,” and
these injure the trees.
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There is also the “bot-fly,” which lays its eggs on the
hide of the horse. The egg causes the skin of the
horse to itch. He licks the place, and the egg
goes into his stomach.

The egg of the botfly is apt to make the horse sick.
The grub eats holes in the stomach of the horse.
That makes the horse sick. The farmer will say
that his horse is sick with “bots.”

In Africa flies kill horses and oxen by biting them.
The bite poisons the cattle and causes fever.

Farmers will tell you of a very bad fly that spoils
wheat and other grain. It is called the “Hes-
sian” fly.

Flies, as they flit from place to place, sometimes carry
with them the poison of disease, as of sores and
ulcers. Thus they spread these troubles among
people.

But while I tell you of that, I must not fail to say
that flies, as they go to flowers for honey, carry
the dust of the flowers from one to another. This
helps new flowers to grow.

There is a large and handsome bright green fly, very
fine to look at, which bites horses and worries
them. It is called the “horse-fly.”

- In some lands a small sand-fly causes sore eyes.

Flies have been on the earth about as long as men
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have, or a little longer, and there are some dead
flies worth a great deal of money.

How is that? There are flies in amber. Amber is
clear, hard, and bright yellow. It is used for
jewelry. Sometimes we see a perfect fly, held in
a clear, light mass of amber.

How did it come there? The amber was once a soft
gum and the fly lit on it. It stuck fast, and the
amber flowed over it and grew hard, and so buried
the fly in a clear, golden tomb.

A piece of amber with a fly in it will bring a high
price.

The “Spanish fly” is a large blue-green beetle. It is
very handsome, and is most useful when it is dead.
It is used in medicine. It makes blisters on the
skin.

Do you say, “Oh, blisters are very bad!” Yes, they
cause pain. But even pain can be of use in this
world. The blister, though it pains us, is of use.
It cures what might be a worse pain.

This Spanish fly is not a fly at all. It is a beetle
which has been given a fly’s name. It is put here
at the end of the lessons on flies, because in the
next lessons you are to read about beetles.
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others, are drinkers. That is, they get their food
by sucking it through a pipe or tube.

This tube is on the fore part of the head; it is really
the upper lip grown long and round.

The other great class, the Eaters, eat their food with
their mouths. Some suck or lick it; some use
their jaws to crush and break their food.

Beetles belong to the class Eaters.

The beetles are covered with a hard, horny shell, like
a case. In this they are like the old-time soldiers,
who wore armor from head to foot.

Beetles belong to the great family of the ring-made
creatures. Take a large, round beetle, with big
jaws, feelers, and legs. Does he not look much
like Mr. Crab, who is also ring-made ?

In the picture above this lesson you see Mr. Crab and
Mr. Beetle. This is a large beetle that likes to
live among the grasses and weeds near the sea-
shore. 'When he and Mr. Crab meet on the sand
they may think they are cousins.

Now let us get a beetle and lock at him closely. You
will often find dead beetles on your path or in the
grass. You can take them to pieces and compare
them with what you read about them.

The first thing that you will notice in the beetle is
the hard case over the wing. The wing-cases look
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beetle’s chest fold down over the hind part of the

‘body. On the end of the hind part is what is
called “the egg-placer.” With that Mrs. Beetle
lays her eggs in safe places.

The legs and feet of the beetle are made in joints.
They have hairs on them. The legs are so made
and set that they cannot spread out as far as
those of spiders, wasps, flies. -

Now here is Mr. Beetle’s head. It has two jaws and
two feelers, the mouth, and the eyes. There is
a little horn shield over the mouth. In fact, the
whole beetle 1s in a snug horn coat. We may
call this coat a suit of armor.

The eyes of the beetle are like those of the fly. Very
many eyes are set in what seem to be two big
eyes. The beetle does not have three single eyes
on the top of his head. Sometimes he has two
small simple eyes at the back of his head.

The splendid colors of Mr. Beetle are on his horn
coat. I caught a beetle last night which had
the under part of his breast covered with close
hairs, so that it looked like velvet. He seemed
to have on a rich brown velvet vest.
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LESSON XXIIL

WHEN MR. BEETLE WAS YOUNG.

Ix the lessons about the Ant, Fly,

Wasp, Bee, and others, you
have heard that the young
insect makes three changes.

First it i1s a small, white or light-

colored egg ; then a fat, greedy
larva ; then a pupa.

The insects you have thus far heard

The

of, pass through all these
changes in a short time. So
do some of the young beetles.
But there are beetles which
spend one, two, three, even
more years as eggs and grubs.

long part of the lives of these

other insects comes after they
get their wings. The short
part of a beetle’s life generally
comes after he is winged.

BEETLE LARVA ' BEFORB
HE HAS WINGS."
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You will not care to hear about the beetle while he
is only an egg. As an egg he lies quiet where
the mother beetle hid him. These eggs are placed
in earth or in water. Sometimes they are put
into the bodies of dead animals, or into holes in
trees, or into fruit. Some kinds of beetles choose
one place, some another, for their eggs.

Then, after a time, the larva comes out. Some day
you may find a long, soft, stupid, white worm,
with its body made in rings. It has two big
eyes, two jaws, no feet, or, perhaps, very small
ones, never any wings. Would you guess it was
Mrs. Beetle’s child ?  Some day it will have strong
wings, long, strong legs, a horny body, and very
often colors like a rainbow.

But this which you call a “white worm ” is the beetle
larva after it is born from the egg. Sometimes
it has no eyes. It is always very greedy. DBeetle
larvee will eat almost everything but metals.
They harm wood, trees, fruit, flowers, meal, furs,
clothes, by gnawing and eating these things.

The larva of beetles looks like the larva of butterflies.
But it has no wings. No larva ever has wings.

The change of getting wings must come when the
larva has gone into the pupa cradle. Often in
this state it lies as if asleep or dead.
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LESSON XXIV.

HOW TO LEARN ABOUT BEETLES.

No class of insects has been more studied and written

about than beetles. Why is this? They are not
as wise as the ants. They do not build homes and
cities, as bees and wasps do. They make no
honey and no wax. They have not the many
trades of that busy Mrs. Wasp.

There are a few beetles which make little mud cells, or

balls of dirt for their eggs, or weave little nests
for the pupa. But their work is poor and rude,
and not as fine as Mrs. Wasp can do. .

No doubt the reason why beetles have had so much

notice is, that there are very many of them, of
very many kinds. They live where we can often
see them. We can easily take them to pieces, to
study their parts, for their bodies are firm and

strong.

The parts of their bodies are very curious. Beetles can

be kept a long time after they are dead. They
will not spoil as soon as soft-bodied insects.
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After all, the chief reason of the notice taken of
beetles is their great beauty. It is a beauty of
color and shape. Often the cases are lined and
dotted as if carved with great care.

Would you like to have some beetles to keep, to look
at and show to your friends? TLet me tell you
how to get them.

Have a sheet of thick pasteboard, to fasten them on.
When you walk out, carry with you a bottle with
a wide mouth and a good cork. If this bottle
has broken laurel leaves in it, the beetles will die
as soon as you put them in.

Or, you can kill the beetles with a little ether. Or, you
can take up the beetle with a little forked stick,
and plunge it into very hot or boiling water. )

“0,” you say, “that would be so cruel!” DBut the
truth is, the beetle dies the instant he is plunged
into hot water. He has no time to feel pain.

Why do these things kill beetles so quickly ? Here,
now, is a great fact that you must know. The
insects do not breath through the mouth or nose,
as you do. They have no lungs. They breathe
through pipes or tubes, wound over all the body.
These tubes are very fine, and too small to be seen
with the naked eye. They
are held open by a little stiff, ((
spiral thread, like this :

vvoo vvv A

T
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These tubes spread even to the legs and feet of the
insect. They reach the open air by many open-
ings, or breath holes. Now, when you plunge the
beetle into hot water, ether, or laurel odor, all its
tubes are filled and it dies at once. When your
beetle is dead, set 1t on the sheet of stiff paper.

Vraw the legs, feelers, and jaws into place with a pin
or toothpick. Then fasten the beetle to the paper
with a tiny drop of thick glue put under the body.
Or, you can put a fine needle or pin through the
body. Be very sure that your beetle is quite dead
before you put the pin into him. :

If you take this way of saving beetles, you will soon
have very many, of all colors, sizes, and shapes.
They will be brown, black, red, green, golden. I
can hardly tell you how pretty the beetles are!

Put some on the paper, with the wing-cases raised, and
the flying-wings drawn out from beneath. The
under wings are larger than the upper. You will
wonder that the beetle can pack them in the cases.

The feelers of beetles take many forms. Some are like
plumes, some are like scales or leaves, some like
clubs. Some are nearly round like balls, some are
cone-shaped, some plain and straight; some are
bent like a new moon.

A farmer or gardener will like your beetles better dead
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than alive. As he will tell
you, the beetles and their larvae

are very greedy things. They
often eat leaves and spoil crops
and trees.

LESSON XXV.
IBHEE SROSE FBEETLE.

THE chief family of the beetles is a
large one. It is found in all
parts of the world. The beetles
that belong to it are large, and
often of fine color and shape.

In old times the people of Egypt
called one of this family the

sacred beetle. They kept it as
an object of worship. They
often wore a stone or metal
image of it, to keep themselves
from harm.

Let us now study one of this fam-
ily. It is called the Rose Bee- 7
tle. That is a very pretty TH oSk EET,_
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name. The beetle itself is pretty. It chooses a
pretty home and dainty food.

Some call this the Golden Beetle, because of its color.
It is a fine large beetle, with a thick body, round
at the tail part. The feelers are short and club-
shaped. The body, head, legs, and wing-cases
are a fine golden green, with silver spots and
lines.

This beetle does not hold the wing-cases apart when 1t
flies. It tips them only a little. The wide, thin
wings come out from beneath them.

The rose beetle is seen most in May and June. You
will find it in the garden, about the flowers. Its
chief food is honey and flower petals. Its mouth
is not horny, but soft and skin-like. .

The feelers have ten joints, and wave lightly as the
beetle flies. It likes the sunshine. When it flashes
about in the light, it looks like a piece of melted
gold with green tints on it.

The rose beetle chooses for its home and food the
brightest and largest flowers. It digs deep into
the hearts of the roses. It sucks the honey and
chews the petals.

When the mother rose beetle wishes to lay her eggs,
she finds a place at the foot of a tree. She goes
down among the roots, where the wood is old and
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soft. Then she puts her eggs between the bark
and the wood.

Sometimes she changes her whole plan, and puts her
eggs into an ant’s nest! The ants do not seem
vexed at this.

The larva of the rose beetle is a fat, round, white thing,
like a thick worm. The head is round, and of a
pale brown color. The thin skin has hairs on it.

These larvee move very slowly, and always rest upon
one side. They have strong jaws, and their feelers
have five joints. A number of them live together.
They are dull and lazy, and always eating. They
eat leaves and soft wood.

While the weather is warm, the larvee keep near the top
of the soil. When it is cold, they dig down, even
one or two feet, and lie asleep until spring comes
again.

They live in this way for three years. Then they make
a round or egg-shaped ball. They make the ball
of grains of earth, bits of dead leaves, and grass.
Or, they use the wood or sawdust they have cut
up with their jaws. They fasten all this stuff
together with glue from their mouths.

When the larve are shut up mn this ball, they change
very quickly. At first the ball, or case, seems full
of a milky fluid. Then the legs and wings grow.
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After a few weeks the white worm has changed to
a fine beetle that looks like a jewel.

Some of these beetles are so fine that they are put into
hoops of gold for ear-rings and brooches. In the
island of Manilla ladies keep rose beetles in tiny
cages for pets! .

There is a beetle much like the rose beetle. It is called
the May, or June bug. These June bugs come in
great numbers. They eat the leaves of trees, and
even kill trees in this way. They fly by night;
and they like to get into a room where a lamp is
burning.

They blunder about, making a great buzz with their
horny wings. They hit their heads on walls and
panes of glass. Some people are afraid of them.
That is foolish, for they can do no harm to them.

These June bugs hide all day in the shade. They do
not like the sun. It is no wonder there are so
many of them, as each mother lays forty eggs.
The larvee do much damage by eating plant roots.

Watch June beetles to see how they lift their wing-
covers when about to fly. Look well at the fold-
ing of the inner wings.
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LESSON XXVI.

PRINCES AND GIANTS.

PRINCES AND GIANTS.

BEETLES vary much in size. Some are.so small that
you can hardly see them as they creep among the
grasses.

Others are so large that a child might fear them. He
might think that with their thick legs and claw-
like feet and strong jaws they must surely be able
to hurt him. DBut beetles are quiet, mild things,
and seldom pinch or bite anybody.

Why do these beetles have these strong coats like mail ?
To keep them from harm. They live under stones,
and among roots, and dig about in the earth.
Their horny bodies protect them.
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Many animals might eat the beetles if they had not
the horny coats to shield them.

Fish, birds, and other animals eat them and their grubs.
Enough are killed and eaten to prevent the world
being too full of beetles.

Beetles have few weapons. I will tell you of one or
two of them. Stag beetles have very large, strong
jaws, and can give a good pinch with them.

One family of beetles is called the “Oil family.” They
have an oil in them. They drop this from their
legs when they are touched.

This oil has a bad smell. It can make a blister on the
skin.! Because of this oil people let them alone,
and perhaps small animals do the same.

There is a beetle that carries a gun! This is like a gun
with several barrels, for it can be fired three or
four times without being reloaded! Oh, how can
that be ?

Near the tail of the gun beetle is a little sack or bag
full of fluid. When an enemy comes near him,
Mzr. Beetle, as he runs, throws off a drop of this
fluid. The fluid flies out of the bag with a little
bang. It sounds like the report of a tiny gun, and
makes a kind of mist or blue smoke.

Three or four of these shots follow each other. This

1 See p. 68.
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large, and of such a queer shape, that they do not
look like beetles.

Some of these giant beetles have large teeth or knobs
upon their jaws; they need them to crush and
break their food. These teeth are like the knobs
on Mr. Crab’s claw, which he uses for playing a
tune. The beetle can use his knobs to make
music.

Beetles are fond of their own tunes. Often they
make, for hours, a shrill hum, or buzz. They
make this by rubbing their wing-cases.

There is a great beetle in Brazil called the Prince of
Beetles. He gets this name from his size and
beauty. Some of the princes have been sold for
two hundred dollars each.

When you walk in the field, you might carry a bottle
with a wide mouth. In this you can collect
beetles to study. It may be very pleasant to study
them when you go home. But have something in
the bottle to kill them, for, shut up in a small
space, and frightened, they are likely to pull each
other to pieces.
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Very often on the road you will see a beetle, or a pair
of beetles, rolling about a small ball like a marble.
The ball is of dirt, or some soft stuff, and is often
larger than the beetle. But she rolls it with ease,
for she is very strong. '

The beetle is not playing marbles nor base-ball. She is
only doing her work. She has been flying about,
looking for a good place in which to lay her eggs,
and now she has gone to work with all her might.

She lays her egg in a morsel of the stuff of which she
will make her ball. When the larva comes from
the egg, this ball will be its food until it is strong
enough to ecrawl about and seek food for itself.

The beetle moulds the soft stuff over the egg, like a
pill.  Then, as she rolls it about, it grows larger,
as your snowball grows when you roll it about in
the snow.

When the ball is large enough, Mrs. Beetle does not
leave it in the road for wheels to run over or feet
to tread upon. She seeks a place where the larva
may be safe and feed well when it comes from
the egg. |

She shows much sense in the choice of a place. She
drags the ball along between her hind feet, or she
pushes it with her fore feet or her hind feet, or
rolls it along toward the safe place which she has
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chosen. If the ground is so rough that she can-
not drag her ball, she carries it on her head.

This Mrs. Beetle’s head is flat, and has some wee knobs
upon it. These knobs hold her load firmly in
place as she carries it along.

Perhaps Mrs. Beetle finds that she cannot without help
take her ball to a good place. Then she flies oft,
and soon comes back with other beetles of her
own kind. They all help her until her ball is
where she wishes it to be.

How does she tell them what she needs? Who knows
that ? No one. I have seen four or five beetles
at work on one ball.

When the ball is in the right spot, Mrs. Beetle digs a
hole with her jaws and horny fore legs. Then she
rolls the ball in. She fills up the hole with earth
and presses it down flat.

This is not the only beetle that buries its eggs. There
is another one, called the Sexton Beetle. When it
finds a dead bird or mouse or frog or other small
animal, it sets to work to bury it. It digs a little
grave for it. This is why it is called a sexton.

This beetle begins to dig under the dead body. As it
takes out the earth, the dead thing sinks more and
more. At last it is deep enough to be covered, as
a coffin is covered in a grave.
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In this way this beetle helps to keep the earth and air
clean. 1Is that why it buries things? Oh, no!
The reason the beetle does this is, it wants to get
a good place for its eggs.

These sexton beetles are black, with yellow bands.
They are rather large, and go in pairs. You might
think these beetles and the one who makes the ball
would be dirty from their work, but they are not.

These beetles have a kind of oil over their bodies.
This keeps any dirt from sticking to them. So,
though they work in dirty places, they are always
clean and bright.

These burying beetles have a keen scent. They can
smell a dead body even if it is a long way off.
Let us watch Mr. and Mrs. Sexton Beetle at work.
Here is a dead mouse. Through the air come fly-
ing these two beetles. Their wings hum as they
come.

When they alight, Mr. Beetle goes briskly to his work,
and Mrs. Beetle stands looking on. Her work in
this world is not to dig, but to lay eggs. Before
the work begins, they both make a good meal off
the dead mouse. All sexton beetles eat flesh.

Mr. Beetle works a while. Then he drops down as if
very tired, and sleeps. Then up he gets and
ploughs furrow after furrow about the mouse.
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all dead. They had killed each
other. The box had in it only
heads and legs and wings. The
last beetle that had been left
had lost his legs and wings.
He had won the battle, but
died on the field. Some other
great captains have done the
same.

——-0 P 00——
LESSON XXVIII.

THE STORY OF THE STAG BEETLE.

Amon: the largest beetles that we
have in this country are the
Stag DBeetles.
name from the size of their

They get this

jaws.

If you look at the picture, you will
see that the great jaws look
like horns. If you should ever

see the head of a stag or deer,

you may notice that this bee-
tle’s jaws are very like the

stag’s horns in shape.
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The larva of the stag beetle has six strong legs and a
pair of strong jaws for cutting leaves and wood.
The bark, wood, leaves, and roots of the oak and
willow are their chief food.

This larva is very large, and lies with its body curled
in a half-ring. If you look at it, you will see that
it has nine round spots down its side, on the rings
of its body. It looks as if it wore a coat with
big buttons on the side.

Now let me tell you a new wonder. These buttons
are the air-holes through which this larva breathes.
Come, let us hear the whole story of the insect’s
breathing.

You know you draw the air in through your nose and
mouth, and this air fills your lungs. You know
also that the insect breathes through long, fine
tubes. They are kept open with a stiff thread,
and wound over all its body.

Now these tubes have openings for air to pass in and

 out. These can open and close. In shape they are
a little like the lid of a glass jar. These are the
holes that we see so clearly along the side of the
body of this larva. Both the larva and the pupa
must breathe, or they cannot live.

The larva of a stag beetle lives and grows for four or
six years; then it passes into the pupa state.
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that when you see how very
short his wing-cases are.

But no! the beetle has not out-
grown his coat. Insects do not
grow after they leave the pupa-
case. Mr. Beetle and his coat
are both of the same size that
they always were.

In fact, this beetle’s coat was cut
short for him at the first. It is
the fashion in his family to
wear short clothes!

The flying-wings of this beetle are
large, but the wing-covers are
very short. They do not cover
half the length of the body.
Yet this beetle can fold up and
tuck his flying-wings under the
short wing-cases.

Most of the short-coated beetles are
small. Some of them are an
inch long. They are very lively
insects. They are very greedy
little creatures too.

Some of these beetles eat only ani-
mal food. They are always
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Why do the ants allow these beetles to live with them ?

Perhaps it is because they make no trouble, and
so the termites do not care one way or the other.
Perhaps, like the little Aphis,’ this beetle has a
way of making honey: so it pays its house-
rent with honey !

There are also other short-coat beetles which do not

The

have these big, round bodies. They lay their eggs
like other beetles; yet they live in ant-hills. Per-
haps these beetles and their larvee like to feed on
the husks and rubbish they may find in the ant-
hill. The ants do not drive them out.

short-coat beetles are mot the only ones that take
lodgings. Perhaps you may hear your mother say
that “the moths have got into her furs.” If she
looks at the furs, she may find, not only moths, but
small beetles. They are having a fine time eating
up the fur!

These beetles destroy furs, skins, skin rugs, and stuffed

One

animals. Their greedy larvee can make much
havoc. These larvee are like tiny black worms.
They are fond of ham, bacon, and lard.

very large short-coat beetle is called the “coach-
horse.” The larva of this coach-horse beetle looks
like the full-grown insect. It carries its tail aloft,

1 See Lesson 9.
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in the same way. It can run
fast, and seeks its food all day
long. !

These larvee often hide under stones.
In the winter they go deeper
under ground. They are fierce,
and they eat animal food.

The baby lives only about three
weeks in the pupa-case. This
case is of an odd shape, like a
wedge, with a rounded top. It
is of a shining gold color, and
has a plume or crown of hairs
in front.

L ootgZ00——

LESSON XXX.
THE LITTLE WATER-MEN.

You know ‘of spiders that live on
land. You also know of spi-
ders that run upon the water.
There are also land-beetles and
water-beetles.

The water-spiders have rafts, boats,
skates, and diving-bells. They

99

A HAPPY RACE,
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sit and float on lily leaves. Their homes are all
cool and bright under the clear, still waters.

There is also a happy race of beetles that have all these
things. The story of these beetles is like the story
of a fairy prince, but it is a true story.

All living things are fitted for the places where they
are to live. The animals that live in cold lands
have thick fur. Birds are made with light bodies,
so that they can fly easily. The fish have scaly,
pointed, slippery bodies, so they can glide swiftly
through the water. :

So you must expect to find that the water-beetles are
not quite like the land-beetles. They have bodies
made fit to live in their water-home.

If you place a water-beetle beside a land-beetle, you
will see that the parts of the water-beetle fit more
closely than the land-beetle’s. They join each other
so as to form a smooth, water-tight case. When
we build a boat, is it not our first care to make 1}
tight, so that it will not leak ?

Next you will see that the water-beetle’s body is longer,
narrower, and more pointed in front than the
land-beetle’s. It is made so as to part the water
as it moves along. The water-beetle’s shape is
more fish-like than that of the land-beetle. When

1 See Third Book.

1






102 SEA-SIDE AND WAY-SIDE.

————

blg eyes abovo the water, dive in a great fright.
T woitder if* the beetles think it is fun to scare the
frogs ?

The larvee of water-beetles live in the water, as their
parents do. They are very greedy, and hunt their
food as if they were angry. They have large
jaws, shaped like a sickle. Their bodies are long
and narrow, and they have on each side of the
head six tiny eyes.

With so many eyes, they can see all about them, so
they keep out of danger. They also see bugs which
they wish to caich. Their straight, narrow bodies
dart through the water with such quick motion as
Mr. Crab has when he runs on the sand. They
pounce on their prey, and their curved jaws hold
it fast.

Some of these great water-beetles have a sharp point,
like a thorn, on the under side of the breast. This
is not of use to kill what they eat, or to fight
their enemies. The beetle seizes his prey with
his jaws, or with his fore feet. But if you try to
hold him, then he draws his body back, and drlveq
this thorn into your hand.

Water-beetles have flat pads on their feet, as water-
spiders do. The hairs on these pads hold tiny
bubbles of air.
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again.! The beetle, you see, is more sensible. He
knows that if he is to keep his health and spirits,
he must have good, fresh, clean air to breathe.
So he takes all this trouble to get pure air.

¢ oolt®loo—

LESSON XXXI.

WHIRLIGIG BEETLES.

Tuere is a Mrs. Water-Beetle who has on the under
side of her body two little knobs for spinning silk.
These are much like the silk-spinners of Mrs.
Spider.

As soon as this Mrs. Beetle has laid some eggs, she
goes to work, like a good mother, to keep her
babies safe and warm. She spins a little silk ball,
or bag, for the eggs. This ball is water-tight. It
is woven so close that it does not leak. It is so
light that it will float.

There are other beetles, and fish, and frogs in the
water, that are seeking food, and they might eat
these eggs, but will not touch them when in this
tough silk ball. The balls are of a fine bright
color, like gold thread.

1 Let the teacher explain the evils of vitiated air.
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Another of the water-beetles makes a little silk bag,
packs it full of eggs, and glues it to the under side
of a leaf of some water-plant. .

You know that a fly has a little pair of wings, called
alulets, below/its true wings. One of the beetles
has such clubs or alulets. So you see, in one part
they are somewhat like a spider, in another part
somewhat like a fly. And some things about them
are like what a crab has.

Among all animals you will find points of likeness be-
tween one creature and another.

Did you ever see a whirligig beetle? He takes his
name from the top, or whirligig, because he spins
round, and round, and round. Go to the pond, and
you will see some of these merry fellows. They
act as if they felt so happy that they could not
keep still.

These whirligigs are of a fine bronze color. They use
their hind legs for oars, and their fore legs for
rudders. They have their eyes divided, so that
each one seems to have a pair of eyes on each side
of its head; one half the eye looks up, and one
looks down.

These are small beetles, and they whirl, whirl, whirl.
Then they stand still for a second. If you make
a dart at them, and try to catch them, you will
find that it is not easy to do so.
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These whirlers lay their eggs on leaves above water.
The larvae spin silk pupa-cases which hang on
leaves, or on stems, above the top of the water.

These and other water-beetles live in ponds or very
quiet streams, not in swift water.

Now I hope the peep you have had at beetle-life will
make you wish to study it more. Study not so
much in books, as out-of-doors for yourselves.

Of what use are beetles? Wise people have not yet
found out very much about the use of beetles.
Some of them, as you have read, devour or bury
spoiled things, that it would be bad to have lying
about on the ground. They help to keep the world
clean.

Some of them eat insects that harm plants. Some of
them make good food for fish, birds, and other
creatures. But very many of the beetles do much
harm to plants, clothes, and other valuable things.
On the whole, I fear that beetles are pretty rather
than useful!
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the fisherman said. “He had his shell so coated
with these things, that it seemed as if he had two
shells, one on top of the other. It was so heavy
that he could hardly walk.

“T have also seen them growing in the skins of whales,
and sharks, and other fish. 1 have sailed all
around the world, and I have found these things
everywhere.”

“What do you call them, Mr. Fisherman ?”

“Some call them Sea-Acorns, some Sea-Rose-Buds.
These are pretty names; but Barnacle is the right
name.”

“Do you know, Mr. Fisherman, that they are cousins
of the crabs ?”

“Tll never believe that,” said the fisherman. ¢ They
do not look like crabs. When 1 was a boy, folks
told me that out of these shells came a little bird
that grew into a goose. I saw a picture once,
of a tree all covered with big barnacles, and out
of each one hung a little bird’s head. Is that tale
true ? They were not quite like these barnacles.”

“No, Mr. Fisherman, it is not at all true. No birds
grow from barnacles. That is an old-time fable.”

“Well,” said the fisherman, “once in the water I saw
something hanging out of the shell of a fellow like
this. It opened and shut, and looked a [lttle
like a bird’s foot.”
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whatever they grow on. Try to pull one off a
stone. You cannot do it while the animal is alive.

When the animal is dead or dying, you can move the
shell from what it grows upon. After the animal
has been dead some time, the shells drop from their
places, and leave room for others to grow.

—o 0 gR 00—

LESSON XXXIII
MR. BARNACLE AND HIS SON.

WHAT is a barnacle? A barnacle is a kind of crab.
How many families of barnacles are there? Two,—
the stem family and the stemless family.

OLD AND YOUNG BARNACLES.

A stem barnacle is a kind of crab with a three-cornered
shell. Tt grows fast to some object by a long, thick
stem.
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A stemless barnacle has a shell shaped like an acorn, or

like a rose-bud with the top bitten off. Instead of a
stem, it is held fast to the object on which it grows
by a thin plate of shell at its broad, or flat end.
This plate has a tiny hole in the centre.

When you first saw a barnacle, you would not think it

was a crab, or any relative of Mr. Crab. When
grown up it does not look at all like the Crab Fam-
ily. When crabs and barnacles are very young,
they look more like each other.

Let us look at an acorn barnacle. The shell is in

The

The

plates, as if two or three shells were set one over
another. The shell grows by added bits of lime,
as a conch shell does. The thin skin that lines it,
and holds it together, is shed, like Mr. Crab’s coat.
Then the shell has room to grow.

shell is hard and white. It is lined with a very
thin skin, which often has a faint, pretty tint.
stem barnacles have long, flesh-like stems which
move and sway with the motion of the water.
They look much like a little, queer, pale plum
hung by a long, thick stem.

The end of the barna_cle, which clings to the stone, log,

shell, or fish on which it has fastened itself, is the
head end. The two feelers, which all these ani-

mals have, are turned into two fine tubes, or pipes.
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These make a strong cement. Cement is like glue,
but much more strong and stiff.

This cement fastens Mr. Barnacle to his place. So
after he has settled himself in life, he never wan-
ders-about any more.

Did Mr. Barnacle ever go abroad? Obh, yes! When
he was young he swam about the water-world, in
a very brisk way. Let us hear about that.

Mr. Barnacle makes the same changes of life that an
insect does. First he is an egg, then a larva, then
a pupa, and at last a steady old barnacle. But
the larva barnacle makes two or three changes of
‘shape before it turns into a pupa.

Barnacles grow fast. They change their coats often
when they are young.

Here is an old acorn barnacle fast upon a stone. It
is about as big as the end of your little finger.
It has some eggs which it packs into the shape
of a small leaf. It tucks this leaf of eggs into
a fold of the thin skin that lines the thick shell.

As the eggs get ready to hatch into larve, the old bar-

" nacle is also growing, and making more shell.
Soon it is ready to enlarge the outer shell. So
the inside skin cracks apart and falls off. By
degrees some barnacles become quite large as

L fresh shell grows from within.
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A FISHING PARTY,

mouth is near his feet. The rest
of his head has gone off with
his feelers, to attend to mak-
ing cement and shell. What a
queer creature he is!

——0 0 Q00—

LESSON XXXIV.
A FISHING PARTY.

you ever go fishing? Did you
fish with a rod and line? Or,
did you sit on a pier and let
your line drop into the water
from your hand? Or, did you
go out with the boats and see
the men throw a net into the
water ?

There are many ways of fishing,

and now I shall tell you of
some queer little fishers and
their ways.

Why did you want to catch fish?

Oh, just for fun!

My little fishers fish for food, and

they eat their fish without any
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each shell came a fine little plume, like five or six
tiny feathers.

This plume waved up and down in the water. It
seemed to open and shut gently, as you would open
and shut your hand.

Every now and then this little plume was drawn quite
back into the shell. In a minute out it came
again and waved as before. ~What did all this
mean ?

It meant that the barhacles were having a fishing party.
They were catching their dinner while the tide was
over their shells. Mr. Crab gets his dinner at low
tide, and hides at high tide. Mur. Barnacle fishes
and eats at high tide. At low tide he shuts his
shell house and clings to his place. He is waiting
for the tide to come up and cover him once more.

When Mr. Barnacle opened and shut this fine plume, it
was his net, or his set of lines with which to fish
little live creatures from the water. He tangles
his prey (or food) up in his fine plumes.

Among the things he catches are tiny crabs, too small
for the naked eye to see.

When the plume net is full, he draws it into his shell.
Then he empties it into his mouth. After this he
puts his plume out of his house once more, to fish

1 See First Book.
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If you study them, you will not, like the fisherman,
believe foolish things about them, and refuse to
believe true things.

Will it not be pleasant to think of what you know of
their story ¢ When you see an acorn barnacle fast
to a stone, you can think of the days when he was
young and went sailing about. I wonder if he
calls those days ¢ the good old times!”

When you see a stem barnacle swinging in the water,
you can think of what a good time he is having,
fishing with his pretty feet. i

The name of the Barnacle Family means curl-feet, from
this fine, curly plume, which is his fish-net. The
stemless ones also have, from their shape, a name
which means acorn.

These acorn shells can live out of water for a few hours
at a time. When the tide is low, many of them are
left high and dry. But if they should be out of
water too long, they will die for want of food and
water. Perhaps, also, the dry heat of the air kills
them. '

If you wish to study them for yourselves, take home a
stone, shell, or stick, with some of them on it.
Put it in a bowl of sea-water. Soon they will open
their shells and begin fishing.

Those barnacles which grow fast to living “fish, sharks,
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LESSON XXXVI.
FLOWERS OF THE SEA.

TraERE are flowers in the sea as well
as on the land. TUnder the
waves of tne ocean are fields
of green sea-gra: ses, and groves
of great sea-weeds, like trees.
Diving-men go down to the sea-
bottom and walk about. They
often find it hard to move in
the tall weeds. The weeds tan-
gle the men’s feet. The divers
feel as you would among the
brush and vines of a great
wood. There are splendid sea-
plants of all colors, —red, pink,
white, green, brown, purple,
yellow, and orange.

The leaves of these sea-plants are of
many shapes. They are round
or long; they are flat or curly.
Some are cut into fine fingers;
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they have spots, dots, or knobs, upon them that
shine like silver and gold.

The sea has also another kind of flowers. These are
animals or fishes that look more like lovely flowers
than like any other thing. We call them sea-
flowers or animal-flowers. We name some of them
after dainty little plents that grow in the woods
in spring.

The name “flowers” which we give to these is only a
pretty fancy. You must know that really they
are a kind of animal. It is. then, flower-animals
which we shall now study for a few lessons.

They belong to a family called the Rapiate Faminy.
You have been learning about the Rixe Faminy.
Now look at the Radiates. They have this name
because they are made in the shape of a star. )

The pattern on which they are made is very simple
(see cut). And yet this simple pat- :
tern is so built upon and changed,
that the members of this Family are
among the most lovely of animals.

These animal-plants have, from their odd and pretty
shapes, such names as the sunflower, the aster, the
fern, the crown, the fan, the pen, and so on. I
will now tell you about one of these Radiates.

Early one day I went from my door to the beach, which
was near, and there I saw a lovely object.
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The water was very still and clear, and floating in it
was something all rose and cream color.

This pretty thing was as large as a very large dinner-
plate. It was not flat, but shaped like half an
orange, with the rounded side up. Tt was of a fine
rose color, and as clear as jelly. It looked much
like pink jelly.

From the centre of the top to the edge went lines of a
deeper pink. There were also dots around the
outer edge. This edge seemed to have a soft full
ruffle of cream color about it. Looking closer, I
saw that the under side was not flat. It was
shaped like a bell or an open parasol. It had
something ‘which looked like long leaves, and
which opened and shut.

But this was not all that T saw. From the darker lines
on the upper part of the bell ran out long pink
arms. These were almost a yard long. Their
edges had full ruffles. They were of a cream
color, like soft lace.

These long arms hung down in the water, which spread
out their pretty edges. With a soft and gentle
motion they waved from side to side.

In my boat I went quietly near this creature. It
floated here and there, spread out in all its
beauty. I kept near it to watch it. This lovely
thing was a jelly-fish.
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It has also another name, which

The

means nettle, from the plant
called a nettle. The leaves of
this plant can prick and sting
your skin, and make it burn.
The fine, long arms of the jelly-
fish can sting in the same way.
jelly-fish is nearly all water.
It is made of flesh as fluid as
the white of an egg. If taken
from the water, jelly-fish die
in a very short time. They die
by drying up. A very large
jelly-fish will dry to a thin,
small skin.

I do not knaw of any other living

creature so soft, or so nearly all
water, as a jelly-fish. And yet
these are true animals. They
can hear, see, feel, and, no
doubt, can also taste as other

animals do.

All along the edge of the bell part

you can see some dark dots,
which are the eyes. Some of
the jelly-fish have these little
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eyes bare; that is, they have no lid or cover over
them. These are called bare-eyed jelly-fish. Others
have a little hood like a lid over each eye. Also
along the bell part are little sacs which take the
place of ears. ‘The long arms which droop from the
edge of the bell are the feelers. These are used to
touch things with. They wave gently to and fro
and help the fish to move through the water.

Up in the centre of the under side of the bell is the
mouth. It has over it a little fine frill. Even a
jelly-fish, you see, does not wish to keep its mouth
wide open all the time!

Below the mouth, the jelly-fish has fishing-lines or
nets, as the barnacle has. The soft, pretty ruffles
move up and down in the water, and catch things
to put into the mouth of the jelly-fish.

It would surprise you to know what large and hard
things these soft jelly-fish can soften and use as
food. Fish, crabs, shell-fish, are caught and eaten
by jelly-fish.

There is something in the jelly-fish which can dissolve
these hard things. But he often casts out from
his mouth-sac the harder and larger shells and
bones. He does this as you would put from your
mouth nut-shells or plum-stones.

How do the jelly-fish move in the water? They have
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no swimming-feet as Mr. Crab has. They have
no fins, as the fish has. Some of them move by
spreading out the bell, or round part, of their
bodies, and then drawing it up again. This
motion, which is like the rise and fall of your
chest when you breathe, drives them through the
water.

Cther jelly-fish have a motion more like the opening
and closing of the hands. Some have little oars,
paddles, or hairs on the edge of the disk. Some
seem to open and close as you would slowly open
and shut an umbrella.

[ told you that jelly-fish could sting. They can also
shine. They can make a fine bright light, some-
thing as glow-worms or fire-flies do, but more
steady. From this power, they have been called
Lamps of the Sea. I have seen the ocean bright
with them for miles. It looked as if all the stars
had fallen from the sky, and were glowing in the
water.

When the jelly-fish shine so, the light is like a
ball. It is not in straight lines, long, or square.
It is round, like fire-balls, or balls of melted iron,
or of glass. These balls are sometimes red, or
blue, or white, or green, or yellow.

Jelly-fish differ much in size. Some are so small that
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you can hardly see them; some are as large
as a splft pea. Then some are the size of a dime,
of a dollar, of a plate, and so on, up to the size
of a huge wheel.

As they are of many sizes, so they are of many shapes,
as I told you at first. They are like balls, fans,
bells, bottles, plumes, baskets, cups, flowers.

And now, here is another odd thing to tell you. You
know that when Mr. Barnacle is young he swims
about. When he is grown up, he settles down
to stay in one place. The jelly-fish stays in one
place, and grows fast, when he is young, but when
he has grown up he swims about wherever he
chooses. I wonder which is the better way!
Which way would you children like best ?

Some of the young jelly-fishes come from an egg. Some
of them come from what is called a bud. Let us
look at them from the bud or from the egg. The
egg at once fastens to some solid thing on the sea-
bottom. It grows into what looks like a plant
with stems and branches.

On these branches are little cup-shaped buds. These
buds are so many little jelly-fish grdwing on one
stem. This is the larva state. After a time, these
buds open, and a young jelly-fish breaks from the
slender stem, and at once goes swimming away,
as happy as a jelly-fish knows how to be.
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LESSON XXXVIII.

SEA-STARS.

Now we come to another member

of the Radiate Family. Here
you see pictures of him in the
water, where he has his home.
Is he not a pretty thing?

jelly-fish has one of his names
from his shape, and another
name from his power to sting.
This fish gets one name from
his shape, — star-fish. And he
has a long, hard name from his
coat. His coat is a thick, tough
skin. It has upon it prickles
much like those of a hedge-hog.
star-fish is made on the pattern
of the Rays, as I showed you
in another lesson. Most of
them have five rays, or ten, be-
cause each single ray has been
made into two, and so on.
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off all its rays, and they will float away in many
directions, while the little disk is left alone to
sink or to float.

When the star-fish loses one or more, or even four rays,
others will soon grow. All the Radiate Family
renew lost parts even more easily than crabs do.

It is very hard to get a brittle-star out of the water. As
soon as it feels a net or scoop or the upper air
about it, or a pail of fresh water rising gently
around it, it breaks into many pieces.

On the end of every ray is a little sharp eye. When
you frighten Mr. Brittle-Star, off swim his legs,
every one by itself, and each has its one eye to look
out for it. I never saw anything else so queer;
did you?

The strong, prim-looking star-fish, with five points, is
called the cross-star. It is the common, or pattern
star-fish. There are many other kinds. I will
tell you in the next lesson of one very pretty kind.
You must go to larger books to learn all that is
known about these strange and pretty creatures.

We will look at the model, or cross-star. Turn the
animal over. The mouth is in the centre of the
under-side. Do you not find that there is a seam,
or groove of the hard skin, all the way down the
centre of each ray? From-the mouth a nerve runs
down to the point of each of the rays.
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LESSON XXXIX.

A SEA-CHANGE.

Tur star-fish lay a great number of
eggs. Let us see what happens
to eggs of one kind. They are
not dropped one by one into
the water, or strung on threads
like chains.

They stick to the under-side of the
parent fish, which settles on the
sand or rocks, resting on its
back, and bends up its five rays,
like a basket, to hold and pro-
tect the eggs.

You see that in this state the par-
ent can neither walk nor eat.
And although star-fish are both
greedy and restless, when they
have eggs to take care of, they
patiently lie quiet for ten days,

WATER-BABIES. until the eggs hatch.
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In those ten days the parent star-fish can not eat nor
move. But at the end of ten days, the eggs hatch
out the larve, and they float away. Then the
star-fish finds that its work is done, and it bends
back and begins to walk, swim, and fish.

Many of the larvee, when they first come from the egg,
have no rays, and do not look one bit like star-fish.
They look like wee specks of barrels, with little
hairy hoops, and a plume of hairs on one end.

The larva can swim; the hairs help it through the
waters. Slowly it begins to change its shape and
to lose its loop of hairs. All it wants is to swim
and to grow. When no larger than a flax-seed it
looks like the grown-up star-fish. :

A most curious thing is the lily-star egg, which fastens

~upon a coral, or something firm and hard. Then
it takes as fast hold as the barnacle on the rock.

It shoots up a stem, and on the top of the stem
grows a cup like a lily-bell. It does not look like
a star-fish, but like a lovely lily. Fine plumes are
waving from its cup.

Some kinds of star-fish have larvee that take other
shapes. I cannot tell you about them all. But
only the feather-star grows fast to some object
for the larval state. In the larval state they do
not look at all like the parent. Finally, like the
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jelly-fish, they change their shape, get loose, and
swim off to see the water-world. Then they are
like their parents.

Now let us look again at our star-fish. The little
things like tubes on the under-side are each one
set in a groove. They are full of fluid, and each
has a tiny sucker. The star-fish can move them.
They not only serve for feet, but for hands, to
catch, and hold, and kil his prey.

Most of the star-fish are dull and slow of motion.
There is one kind which moves quickly. It is
called the Snake’s-tail-Star, from the shape of the
rays, which are long and thin.

_There is one kind of Radiate often found on the coast
of the Southern States, which has all the space
between the rays filled up with a hard, stony, or
shell-like matter. So the shape of this animal is
not like a star. It is like a flat box with five
sides. There are some little loop-holes quite
through this hard box. On the middle of the top
is the pattern of a five-pointed star-fish, like a
picture! It is not a star-fish, but an urchin.

In this Radiate, the disk spreads out, so as to include,
or shut in, the rays. On the other hand, there
are some star-fish that have the disk very small.
They seem to be all rays and no disk.
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Figure 3. The cover of this star-fish, called the
sea-urchin, is not tough and skin-like; it is hard
and shell-like.

If you look at it, you will see that it has up and down
it lines of knobs and dots set in double rows.
You will find five double lines of large knobs, and
as many lines of small dots between the larger ones.

But do not think that you can see these marks as soon
as you find a sea-urchin. By no means! The sea-
urchin wears a fine thick overcoat, which hides

his shell.

WELL DRESSED.

[ knew a boy who found a number of sea-eggs lying
on'the beach. He cried out, “Oh! look at all the
chestnut burrs in the water!” The sea-egg when
it is alive looks much like a chestnut burr, ripe,
but not open. It is covered all over with thorns
or prickles like the burr. and the water gives it

- the dark brown color.
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The sea-urchin walks on his spines, as the cross-star-
fish does on his. But as the quills of the urchin
are all around him, like a ball-cover, his walk is
aroll! By the little suckers he can cling to the
rocks. And he can climb up their sides.

Turn over the bare urchin shell, and you will see that
while at the top it has no opening larger than a
pin-prick, on the under side there is a hole where
the curved rays do not come entirely together.
You see the urchin must have this open place
for his fish-lines, and to put food into his ever-
hungry mouth. :

Since the sea-urchin eats so much, he must grow! Does
he ? -

Yes, the sea-urchin grows, and it cannot cast its shell
as a crab can. It has not a soft skin as you have,
yet his shell is never too tight. How can the
shell expand as the urchin grows ?

The shell is made up of a great many little plates, or
scales. As the urchin within grows and needs
more room, these little scale-plates grow larger
all around.

Here is a strange thing: these wee plates are set like
bricks in a dome. You know the urchin is made
on the five-ray pattern bent like a flattened ball.

About the body of the urchin, within the shell, is
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wrapped a soft, pretty, silk-like mantle. This
mantle lines the shell. It takes lime from the sea-
water and builds it into more shell along the five
edges of these wee plates. It also adds new plates.

So, as the urchin keeps growing all the time, its man-

The

The

tle is building upon the plates all the time. The
house or’ coat, whichever you choose to call it,
grows with the growth of its owner. I think
your mother would be glad if she could find you
a coat to grow with the growth of your body.
shell part of the urchin is gray or greenish gray.
The quills are often red, brown, pink, or purple.
When a number of these urchins are fast upon a
rock, they look like a bed of lovely fringed flowers.
urchins are able to bore holes even in the hard
limestone rock. They bore these holes to live in,
and, as they grow, they make the holes larger, but
not the openings. So, after a time, they are shut
into a prison which they have dug for them-
selves. They do not do this on our coast.

On the coast of Spain you will find the rocks covered

with these urchins, fixed in holes. No doubt they
feel that stone walls are safe walls. If they had
wished to get away, and go and come freely, 1
think they could have made their doorways as
large as themselves.
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There is much more to be learned
about sea-urchins. You will do
well to study them when you can.
In fact, the longest life is not
long enough in which to learn
even what is to be learned of
very simple and common things.
There is danger that when we
have learned a little we shall be-
come proud, and that we shall not
take the trouble to learn the very
much more which we do not know.

——003000-——

LESSON XLI.

THE FLYING FLOWERS.

You have been reading about some
of the Radiate Family. From
their beauty they have been called
Flowers of the Sea. We will
now hear about some insects
which might be called Flying
Flowers.

4 [ knew a little boy who, the first time

A FLIGHT OF DRAGON- A . .
FLIES. that he noticed butterflies, cried
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one of them. The great trouble is that they are
so swift and shy, you cannot easily catch one to

examine it.

The dragon-lies are cousins of the termites, the may-

flies, lace-wing flies, and many others. They have
four large, fine, lace-like wings, divided into a
great many spaces or meshes.

The two pairs of wings are nearly or quite equal in

size. The head is large. The body is long and
light. They are very active in their motions, and
are very seldom at rest. They fly so swiftly that
you can scarcely see their thin wings, but only the
flash of their bright-colored bodies.

Dragon-flies like damp or wet places. You will find

Go

them above lakes and ponds. They fly over
marshy places or by the edges of quiet streams.

out to some stﬂl, silver-like pond, where the tall
trees stand in a ring about the water. The ferns,
the tall yellow spikes of the St. John’s-wort, and
the blue clubs of the arrow-plant make a wreath
around the sandy margin. There you will see
hundreds of gay dragon-flies darting up and down.
They swing in the sunbeams, as if glad to be alive.

In their great beauty the dragon-flies are as pretty as

the butterflies. Like them, they love the sunshine.
_ They are the children of the summer time. The
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The dragon-ly has a queer mouth. The jaws are hid-
den under two thin, skin-like lips. These move
up and down as it eats. It does not suck food,
like the butterflies and house-flies, but eats after
the manmner of the beetle.

Thus, you see, the dragon-fly belongs to the great
Division of the Eaters, not of the Drinkers. Instead
of feeding on nectar, as we would think so lovely
a thing should, it eats insects.

All its life long, from the egg, it is always greedy
because it is always hungry. It spends all its
time hunting for food.

e
——ootel00——

‘LESSON XLII.
UNDER THE WATER.

Now let us hear the story of the dragon-fly from its
beginning.  While it is an egg, a larva, and a
Pupa, it lives under the water. Only when about to
burst from the pupa-case, and at last get its wings,
does it leave the water and seek the upper air.

In all its early stages the dragon-fly lives in cool, still
shallows, among green and graceful water-plants.
There the sunshine glows all abqut it, as it darts
over the bottom of the pond, hunting for food.
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The mother dragon-fly, as she flits
over the water, drops her eggs
upon it. They sink to the bot-
tom. She may put themn into
plant stems. Their cases are
water-proof. If the eggs are not
eaten up by beetles and other
fellow-citizens under water, they
are quite safe, and soon the
larvee hatch out.

Most insects move quickly in the

larva state, and are dull or
quite asleep in the pupa-case.
This is not the way with the

dragon-fly. He is active and
brisk all his life.  The egg
settled upon the pond bottom
is quiet ; the larva moves about,
but is rather slow and lazy.
The pupa dashes here and there,
and frightens all the little ani-
mals in the pond. At last, the
perfect insect rises on the wing.
It darts about with almost the
swiftness of light.

The larva of the dragon-ly is gray. HOME OF THE DRAGON-FLY
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It has six legs. It is always hungry, and feeds
on small water-animals, as beetles, grubs, shrimps,
leeches, and their young.

This larva does not run after its food, but lies waiting
for it. On the bottom of the pond, hidden in the
shadow of a leaf, root, or stone, or seated on stems

- or leaves that are under water, the larva waits
patiently for its prey to come by.

Did you ever see a person with a net for catching in-
sects? This net is a fine bag set on a little hoop.
The hoop is fastened upon a long handle. Some-
times the handle has joints, and will fold up. As
insects dart by, the person with the net brings it
down over them with a quick motion.

The dragon-fly larva has something much like this with
which to catch its food. The lower jaw is fas-
tened by a hinge to a little jointed rod. The rod,
and the jaw-plate upon the end of it, when not in
use, are folded down upon the head of the insect.

The plate has fine teeth upon its edge. When the
prey comes by, the larva snaps out its rod, with
the plate, as if they both were on a spring, and so
catches the things that are swimming along a
little way off. They do not see their foe, and do
not know that he can reach so far with his sweep
net.
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What do you think that the man who first made
such a boat said? He said that he took his idea
of how it should be made by seeing this queer
larva move in the water.

When this creature seizes food, he likes to strike it
from below. He rises under it in the stroke, as
the shark does. Dragon-fly larvee are very bold.
They can eat large and hard insects.

When the larva changes to a pupa, it becomes more
lively, fierce, and hungry than ever. It does not
change its form at this time as much as most
insects do. ]

The dragon-fly pupa has six legs, and each foot has
strong hooks on it. TIts color is pale brown, clear
and shining, and its case is horny. Some rings of
the body have horny spikes upon them. Upon the
case of the chest is a pattern like wings.

These pupe dash about the bottom, swimming or run-
ning, and eat almost everything that lives in the
pond. The body and head of the pupa are thicker
than those of the grown-up dragon-fly.

When it is nearly time for the pupa to come out as a
dragon-fly, the case grows clearer, like glass. The
large, beautiful eyes grow brighter and brighter,
and the pupa leaves the deeper part and gets
near the edge of the pond.
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into the stem. Thus it will hold. firm even when
it twists and struggles hard.

pupa likes best to find two reeds or stems near,
so that it can take hold of both and swing' be-
tween the two. Then, like a child in a swing, it
begins to sway to and fro. Now, as it sways, a
strange thing happens. The hard pupa-case splits
open upon the back, and look, inside the case, we
see the perfect insect, with its wings!

pupa-case is firmly held by its hooked feet, while
the new insect twists and pulls, and so gets free;
and little by little its head, legs, wings, and long
body come forth, and finally hang only by the last
ring of the body.. :

Then you would think it was dead. For after it

stretches out first one leg and then the other, it
hangs by its last ring, stiff and still. But it is
only resting. After about fifteen minutes it
awakes. Taking hold firm with its feet upon a
stem or leaf, it lets go its hold upon the pupa-case.
That is left hanging by its hooks in its place.

Here is now a dragon-fly, with large head, with two

great cluster eyes, six legs, four wings, and long,
bright-hued body! And now, at last, it can
breathe freely through all those tubes and air-
holes you have been told about.
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like the motion of that strong bird, the hawk. If
it gets caught in a place where its wide wings
cannot turn, it can fly backwards and get off safely.
In a place where the wings might be injured by
striking against leaves or branches, it flies out in
this way.

When dragon-flies are dead, the great beauty of their

bodies passes away. They fade and grow dull, as
when they first came from the pupa-case. The
scarlet, yellow, blue, or green, turns to a dull drab.
So you cannot keep them as well as you can keep
beetles.

LESSON XLIV.

THE DRAGON-FLY AND HIS COUSINS.

TuE dragon-fly eats almost every kind of insects which

you have thus far read about. Beetles, spiders,
flies, centipedes, fresh-water shrimps and polliwogs
are its food.

The dragon-fly is a larva for a year. It is a perfect

dragon-fly only a part of one summer. You will
find the most dragon-flies in July or August.
When the frost comes, they die.

Dragon-flies are very strong; they are fond of chasing
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A smaller kind of dragon-fly, which has no spots on the
wings, is called the Little Lady. This is among
the prettiest of all; some of them are bright red;
some a clear light blue. They look more like
creatures in some dream about fairies, than like
real live insects, for they flit here and there like
streaks of gay-colored light, and you can scarcely
see the wings on which they fly.

THE DRAGON-FLY AND HIS COUSINS.

The dragon-fly has some very handsome relations. One
of these is called the Lace-Wing.

The head and body of the lace-wing are bright green,
its wings are like white gauze ; but its chief beauty
is in its eyes. Some call it the Golden-Eye,
because its eyes are like a drop of amber, or
melted gold.

The veins in the wings of the lace-wing are very fine.
As the light falls on them, they change in color,
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and look like pink, red, blue green, or gold
threads.

These lovely lace-wings do not like the bright light of
the noon-day, as the dragon-fly does. They prefer -
to come out in’the moonlight, or when the sun is
setting.

The lace-wing is not a water lover, as the dragon-ly
is. It lays its eggs on leaves, and every egg is
held upon a little silken stem. The stem is much
like the silk which the spider spins. These eggs
are laid in groups.

When the young lace-wings come out of the eggs, they
feed on the little aphis. You remember the aphis
makes the honey that ants are so fond of.

In two weeks these larvee change to pupe. To do this
the lace-wing larva spins a nice silk ball, in which
it goes to bed for a nap while it is a pupa.

In this, you see, it is not at all like the young dragon
fly, which hunts and runs about while it is a pupa.
The ball of the sleeping lace-wing is about the size
and shape of a wild pea, or vetch seed.

The lace-wings are short-lived. One summer makes a
life-time for them. In a summer they grow from
infancy to age, make all their changes, and live
out their time as complete insects.

When the lace-wing is dead, it loses all its fine colors in
a very few hours.



156

SEA-SIDE AND WAY-SIDE.

———

LESSON XLV.

THE WINGS OF THE DRAGON-FLY

WE ean find no better example than the dragon-ly, of

the way in which insects behave when they leave
the pupa-case.

You know that this case is horny or tough, and always

seems smaller than the grown-up insect; so the
insect must be very closely packed in.

No person could pack a new insect back into the case

it has just left.

While the dragon-fly pupa is under water, the case is

kept tough, and yet soft enough to bend. But
when the pupa crawls up the stem of the plant
into the air, the case soon dries and becomes
brittle.

As the fly struggles within, the dry case will easily

split. The little wet coat, which covers the body
while it is in the case, makes it more easy to slip
out of the shell when it cracks open. You know
if you have on your finger a ring which is too
tight, you can pull it off if you wet your finger.
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The wet coat of the fly in the case keeps the wings
from being hurt by their close folding. After
they are dry and spread out, they are easy to
break. Then it is very easy to hurt or spoil
them.

The fly seems to know this, and is careful of its
wings. In the act of unfolding, the fly holds its
wings from touching any object, even its own body.

When the dragon-fly gets free from the case, it seems to
know just how to spread its lovely wings into per-
fect shape. It stands quite still, and far enough
from stems or leaves to keep its wide wings safe.

It does not move its wings, but lets the air do the work,
while it holds its bent body away from the wings.
The quiver you see through it, now and then, is a
motion of the body; and I will soon tell you what
it means.

When the fly first comes from the case, its wings are
soft, and will bend as easily as wet paper. After
they are dry, they are like very thin plates of
glass. :

These wings have very many nerves through them.
Their frame is like a fine net-work; and, as it
is touched by the air, it spreads slowly to its
full size. If, at this drying-time, the wings are
hurt, they’ will never come to their right shape.
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When first the pupa comes from the case, the wings
and body are of a dull, faded color. But as it
stands in the sun and air, you can see it change
from minute to minute. '

Fold after fold of the wings shakes out; ring after
ring of the body stretches to its proper length ;
the joints of the legs come to their right shape
and firmness. From all the body of the insect
a mist seems to pass away; and the colors of the
fly come out, and the red, blue, green, gold, shine
in all their beauty.

Now let us look closely at these fine wide wings. Al-
though they are so thin, like gauze, yet they are
double. There is a surface on each side, spread
over a very fine frame. The parts of this frame
are small as the finest hairs.

And yet, though so tiny, they are all hollow. They
are tubes or pipes. They carry through thLe wing,
air and a very thin white fluid, which is the blood
of the insect.

Now that you know this, can you clearly see how the
wings expand ? As soon as the dragon-fly is born
from its pupa-case, air and this thin fluid are driven

" through these fine tubes. As they fill, they stretch
out, and the thin surface which covers them spreads
with them.
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If you notice the fly as it is thus

getting its shape, you will see
that quiver which I spoke of.
That motion is the pumping of
air and fluid through its tubes;
and, no doubt, by chis action
the fly spreads out its wings
and its body.

By such a motion the blow-fly

The

spreads out its big head.
dragon-fly spends about fifteen
minutes in getting into shape.
Sometimes half an hour is need-
ed. After that, the fly rests for
an hour or two, before it tries
its wings in the air. Very likely
it wishes to give its wings time
to get quite firm and hard.

Butterflies, Lace-wings, May-flies, and

other insects of the kind have
their wings made in this way;
so what you learn about one
will help you to understand the
others. :

I think you would like to know a

little about the May-fly. You

A CHILD OF AN HOUR-
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read of the Lace-wing, in the last lesson, and in
the next book you will hear about Butterflies.

The May-flies are very pretty insects. They are some-
thing like" dragon-flies, but smaller, and not fond
of tearing up other insects. You will find them in
moist places. The body of the May-fly is much
slimmer even than that of the dragonfly. The
wings are unequal. Their heads are smaller.
May-flies have two fore-legs, almost as long as the
body, held almost straight out as they fly. On
their tails they have three long stiff hairs, like
spun glass, twice as long as the body. These hairs
spread out, fan-shape.

These insects are often called May-flies, because they
usually come in May. But they have another
name, which means the “child of an hour.” This
name is given them because they very seldom
live longer than one day, and often only for an
hour or two. i :

In the egg, larva, and pupa they live about two years;
but, once born with wings, they seldom live over
a half-day.

And how do they spend that short life? They do not
eat, for they have no mouths. As they are not
hungry, they do not hunt. They spend their
whole time in flying. Their flight is a sort of
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18. What do you think about termites, or white ants,
being of the same order as other ants ?

19. What do you know about parasol ants ?

20. Will you tell me how ants move from one hill to
another ?

21. What can you say of the march of an ant army ?

22. What do you know about ant acid ?

23. What is the opening into an ant-hill called ?

24. Have ant-hills more than one gate ?

25. What do you mean by a queen ant ?

26. How do ants treat each other while they are at
work ?

27. What becomes of ants during winter, in cold
countries ?

28. Of what use are ants ?

29. How can you study ants for yourselves ?

30. How do ants carry things?

R 0

. THE EARTH-WORM.

1. To what family of creatures does the earth-worm
belong ?

2. What can you say about a ring-made creature ?

3. How do the rings in a worm’s body increase in
number ?

4. Has a worm any eyes, or ears, or nose ?
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Itl. THE FLY

How many wings has a fly ?

. What has a fly instead of the second pair of

wings ?

Tell me about a fly’s eyes.

Describe a fly’s mouth.

Does a fly chew or suck its food ?

What care does the mother fly take of her eggs or
her young ? '

. Do flies have queens or live in swarms, as bees do ?

Where do flies place their eggs?

. What can you tell me of the changes from the egg

to the full-grown fly ?
Tell me how the fly comes from the pupa-case.
What things do flies eat ?
How is it that a fly can run up a pane of glass?
How can a fly walk on a ceiling ?
Will you describe the fly’s feet ?
How does the fly make its buzzing sound ?
What is a box fly ?
Tell me of some of the queer ways of flies.
What do flies do when cold weather comes on ?
What do we mean by a swarm of flies ?
Of what use are flies ?
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13. How much time do some beetles spend as eggs,
larvee, and pupee?

14. Where are the eggs of beetles laid ?

15. Describe a beetle larva.

16. How does this “ white worm,” or larva, behave ?

17. Does any larva ever have wings ?

18. Tell me how the pupa is packed in the pupa-case.

19. Where will you be likely to find beetle larvee and
pupee to study ? .

*20. What does larva mean ?

21. What does pupa mean ?

22. Tell me how insects breathe.

23. How do beetles injure plants ?

24. Describe a rose beetle. X

25, What can you tell me about giant beetles ?

26. In what country does the prince of beetles live ?

27. How do beetles make a noise or tune ?

28. Tell me how a sexton beetle buries a mouse or a bird.

29. Why do they do this?

30. How does the pill beetle make a place for her eggs ?

31. Of what use are beetles?

32. Who can tell me about a stag beetle ?

33. Do all stag beetles have horns?

34. Tell me about the short-coat beetles.

85. Give me the history of the water beetles.

36. What about the beetles that eat furs and clothes?

37. What do beetles eat ? ’
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. At what part of his life is a barnacle like a crab ?

Where is Mr. Barnacle’s eye ?

Where is the head part of a stem barnacle ?

Where are the barnacles’ eggs before they get
loose in the water ?

What can you say of the size of barnacles ?

What color are barnacles ?

Tell me what changes a barnacle makes during
his life.

Describe a barnacle when in the larva state.

When we mean more than one larva, what do
we say ?

When we mean more than one pupa, what do
we say ?

What sound do we give the ae in these words?
(An e sound.)

VI. JELLY-FISH.

What are some of the names given to jelly-fish ?

Why are they called jelly-fish ?

Why are they called ncttles ?

Why are they given the names of flowers ?

Can a jelly-fish live out of water?

At what part of its life does a jelly-fish grow fast
In one place ?
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Vil. THE STAR-FISH.

To what family does the star-fish belong ?
How many rays have most star-fish ? -

How many rays has the sun-star ?

What can you tell me about the brittle-star ?
Tell me how the brittle-star breaks into pieces.
What kind of coat or skin has the star-fish ?
Where is its mouth ?

Do star-fishes swim or crawl ?

What do they eat ?

What colors have star-fish ?

. Tell me how the cross-star-fish hatches its eggs.
. What does the star-fish look like when it leaves

the egg ?

Which one star-fish grows fast for the larva state?

Tell me about the quills on the under side of the
star-fish.

How many kinds of star-fish can you describe ?

How many families of star-fish are there ?

What is a sea-cucumber ?

You may draw on the blackboard the sea-egg
pattern.

What is a sea-egg or sea-urchin ?

To what family does it belong ?
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How do the eggs get into the water ?

Tell me about the dragon-fly pupa.

Tell me about the queer mouth of the larva.

Tell me how he catches his food.

How does the larva get air while he lives under
water ?

Where did the pattern of a stern wheel, or screw
boat, come from ?

How does the pupa-case change before the dragon-
fly comes out ?

Tell me how the pupa leaves the water when it is
to change its state.

What can you say about the hooks on its feet ?

In what way does the pupa get free of its case?

Tell me about the wings of the dragon-fly.

What care does it take of its wings?

How long does the dragon-fly live in the larva
state ?

How long does it live in the perfect state ?

What can you sajr of the way the dragon-fly hunts
insects ?

What dragon-fly is called ¢ The Little Lady ” ?

Tell me about a lace-wing fly.

Where are the lace-wing’s eggs laid ?

What do lace-wing larva eat ?

How long do lace-wings live ?
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