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"T’HE author has been induced, by the
favourable reception of Mental Im-
provement, to present her young readers
with miscellaneous conversations, be-
tween a well-informed mother and her
daughters, in which she has endeavour-
ed to blend instruction with amuse-
ment. The subjects she has chosen,
are such as are likely to have arisen in
a family accustomed to observe with
attention the objects around them;
and, she trusts, are adapted to cultivate
a love for the works of nature, and a

habit of reflection.
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DIALOGUE L
INSECTS.

MRS. DIMSDALE AND. HER TWO DAUGHTERS.

Lucy.

MAMMA, I have found a beautiful insect ;
pray look at it, and tell me the use of these
long horns. |

Mrs. Dimsdale.

Most insects are farnished with them; they
are called the antenna, or feelers. It has
been supposed, by some people, that they
serve for a defence to the eyes, whilst others
imagine that the creatire uses them as a blind
man would do his staff, to feel whether there
' is any obstacle in the way: but as insects
have generally eyes to see on all sides, I am

B inclined
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inclined to believe they may be the organs of
smell, or of some other scnse with which we
are not acquainted.

Limily.

The antenn of a butterfly are very diffe-
rent from these.

Mrs. Dimsdale.

They vary in their form and structure ex-
tremely in different insects ; and probably in
their use, as the habis of the possessor may
require.

Lucy.

I wish yon would tell us how many kinds
there are, and in what they differ from each
other. :

Mrs. Dimsdale.

As we happen to be at leisure, T will
oblige you. = Emily, take this key, and in my
tortoiseshell cabinet you will find a drawer,
in which there are the parts of many in-
sects dried: bring it, and we will examine
them. :

; Lucy.
Oh! how glad I am that you will indulge

J!‘.y
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my curiosity. I am so fond of those tiny,
beautiful creatures, that it is one of my fa-
vourite amuscments {o search for them on
the plants in the garden; I mean merely fo
look at them, for I never hurt or confine
them.

Mrs. Dimsdale.

Here is a variety of antenne. These be-
longed to a lobster. You see how they are
jointed; they will bend almost double. Many
insects have them jointed likewise, others not;
but almost all are moveable at the base: a
peculiarity that distinguishes them from
horns, which, you may recollect, are fixed.
Some are thickest at bottom, and grow slender
at the end ; others the contrary; and many
arc tipped with tufts of hair, resembling a
bunch of feathers.

Emily.

I have observed that in butterflies, and ia
the cockchafer.

Mrs. Dimsdale.

The antenne of butterflies are not all alike:
some are tipped with knobs instead of

B 2 plames;
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plumes; and some are beset the whole length
with feathers, like a quill. Some are long,
in proportion te the size of the insect ; others
short; and others of a middle size.

Emily.

Are these bristles, standing near the mouth,
or smaller antenna ? ‘

Mrs. Dimsdale.

No; they are called feclers. There are
generally four or six of them: whereas there
are seldom more than a pair of antennz,
These feelers supply the place of hands, in
bringing the food to the mouth, and supports
ing it whilst eating.

Lucy.

There is something, besides the anfenna
and feelers, that projects from the head of
this fly.

Emily.

It is the trunk. Have you never seen a bee

suck honey out of the flowers?
Lucy.

Yes, often; but I did not look close, to see

the trunk.

Mrs.
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Mrs. Dimsdale.

Many insects have this instrument as well
as bees : you may see it very plainly in the
common fly. Scatter a little sugar on the
table, and we shall presently have visitors
enough to feed upon it.

Lucy.

There is one already ; ah, I see his trunk:
he dips it in the sugar, and draws it up as if
he sucked through it. It is broad at the end,
and appears to be bordered with a kind of lip.

Mrs. Dimsdale.

There is as great a variety in the tranks of
insects as in their antenna. Some are merely
a tube, formed of one picce; whilst in others
there are several picces, nicely joined to-
gether.  Some kinds ave thin, like a shell;
and others thick and fleshy : and some are in
the form of a spindle, hollowed towards the
end.

Lucy.

As they are designed for the same use, I
am sarprised that they arc not alike in all
1nsects.

B3 ' Mrs.
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Mrs. Dimsdale.

It is probable that the form and structure
of the trank vary according to the different
kinds of food the insects eat. Some insects
shorten or contract their trunk when they
are not using it, or draw it into a hollow re-
ceptacle in the head. The trunks of bees,
and some other flies, have the power of fold-
ing them, as if to keep them out of the way.
The gnat has a case for his trunk, which
guards it, stretched out at length; but he
can incline it either way, that it may not in-
terfere with his legs. Many butterflies have
~a very long trunk; bat it takes very little -
room, from being curled up like the spring
of a watch.

, Emity.

Oh, L bave observed that often; but did
not know its use.

Mrs. Dimsdale.

Among the butterfly tribe, some scarcely
seftle upon any thing, but are continually
upon the wing, like swailows. You may
obscrve them buzzing about the flowers like

' 50
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so many bees, and for the same purpose—to
extract the honey from their inmost recesses,
by unrolling their long trunk, and support-
ing themselves at the same time by their
wings in the air. But remark, that many
kinds of insects, and some butterflies, have
no trunks; a distinction for which we might
better account, if we knew their habits more
intimately. 'There is also a great variety in
the colour of the trunk, as well as in its struc-
ture; red, black, yellow, and different tints
of brown, are seen in the numerous races of
insects. It were endless to describe all the
variations with minute nicety; for even in
the same genus there are material dis-
tinctions, in the form of this little instru-
ment.
Emily.
Is not this the leg of a grasshopper:
Mrs. Dimsduale.

Yes; observe the strength of the thigh,
formed for leaping. The legs and fect are
curiously adapted to the habits and motions
of the insect to which they belong. Some

for
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for running ; others jumping; and many for
swimming, whose fect are flat, and edged with
hairs.  The feet of the common fly are fur-
nished with a gummy liquor, that enables it
to creep up smooth substances, such as glass,
without slipping: they are likewise supplied
with hairs, resembling a brush, with which
they clean their wings. Some insects have no
claws; but their fore feet grow larger towards
the end, and are divided into two parts, like a
thamb and finger.
Lucy.

Worms and snails have neither legs nor
fect.

Mrs. Dimsdale.

They are not insects, bat belong to another
class of animals. 'The characters by which
insects are distinguished are these: they have
a head, antenna, and feet; neither of which
is to be found in worms. 'They have never
less than six feet, and often more. ' Their
skin is hard, and serves them instcad of
bones, having none withinside like other ani-
mals.  Their manner of breathing also is pes

culiar;
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culiar; instead of lungs, placed in the chest,
like quadrupeds, which inhale or exhale the
air through the mouth, insects breathe throngh
pores, called spiracula, placed on the sides
of their bodies. The head is destitute of
brain, ears, or nostril; but perhaps the an-
tenna are the organs of hearing or smell, or of
both of them ; for it is difficult for us, who
are so differently formed, to have any clear
idea of the senses bestowed by the Universal
Father, on this tribe of minute animals.
Emily.

I observe you have a great number of
wings in your drawer; some of them are like
gauge, others horny, and some covered with
fine dust or feathers, of the most beautiful
colours.

Mrs. Dimsdale.

These last belonged to butterflies and
moths. If the feathers are rubbed off, you
will admire the cuarious structure of the wing
itseif, formed for strength and resistance
against the air. The ribs, which all proceed
from that part that is fixed to the body,

may
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may be compared to bones: the largest and
thickest surround the outer edge of the wing ;
the next size extend along the inner edge;
and the others branch out in various dircc-
tions along the middle, like the fibres of a
leaf. Some insccts have four wings, and
many but two; but the deficiency is made
up by two little balls, or poisers, united to
the body under the hinder part of each wing;
which serve the insect for a balance, and
enable it to keep steady, and guide itself in
the air. -
Emily.
As butterflies have such large, licht wings,
I should have expected they would have flown
with more steadiness than other insects; but
on the contrary, instead of flying regularly
straight forward, they jump up and down,
and turn so many ways in a minute, that my
eye can hardly follow them.
Mrs. Dimsdale.
The very circumstance which you regard
as an imperfection in their manner of flicht, is
an
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an instance of the most admirable contrivance
for their preservation.
Lucy.

I think I know the reason of that. I have
scen birds pursue butferflies, and when it
seemed impossible to escape, a sudden turn,
or jerk of the butterfly, has disappointed the
bird that was flying at it.

Mrs. Dimsdale.

Your observation is just. This irregular
mode of flying defeids them as well from
their more powerful enemies, as stings or
claws would do, and perhaps with more cer-
fainty. The wings of many insects are so
tender, that when at rest they are folded up,
and covered with strong horny cases; others,
though as transparent as gauze, are strong and
wicty. ‘Ihe variety is great, as in the other
parts of insects, and has served the celebrated
Linnzus to divide the whole tribe into seven
orders, according to their wings. I shall not
burthen your memorics at present with the
Latin names of the orders, but only point
out the distinctions of cach in plain English,

which
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which I desire you will learn perfectly. The
first order are known by having horny cases
to their wings, of which the different species
of beetles will afford you an example. Those
of the second order have cases to their wings
like vellum: grasshoppers and crickets are
of this kind. The third order have four tiled
or feathered wings. I need not tell you that
the beautiful race of butterflies and moths are
examples of this order. The faurth order
is marked by four net-work wings and no
sting.
Emily.
The dragon fly is one of this kind.
Mrs. Dimsdale.

The fifth order have likewise four net-work
wings.

Lucy.

Bees, wasps, and hornets, answer to this
description,

Mrs. Dimsdale.

The sixth order are distinguished by two
wings and two poisers. I give you the com-
mon fly as an example. = The seventh and last

order
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order have no wings: I leave you to find out
some instances of this sort.
Emily.

There are many kinds of creeping insects
without wings. I believe fleas have no wings,
though they jump so nimbly. ‘

~ Lucy.

Spiders have no wings, nor wood-lice, nor
harvest-men. I cannot recollect any more
at present; but I will observe and tell you,
when I find an insect without wings.

Mrs. Dimsdale.

That is the sure way to acquire knowledge.
Without attentive observation, books and
instruction are of little avail to enrich the
mind, though with it they are admirable
assistants.

Emily.

Do all insects undergo changes, like the
silkworm ? ;

Mprs. Dimsdale.

By far the greater number suffer some
change, but not all. The parent insect lays

its eggs, which seldom produce a creature
c like
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like the mother; the larva, or first stafe, 1s
generally a worm, maggot, or caterpiilar;
which is moist, softer, and larger, than the
egg, and eafs voraciously,/if 1t meets with
agreeable food.  Here npature displays as
great a variety as inthe perfect insects : form,
colour, habits, vary according to the species
to which the larva belongs. The next state
is the chrysalis, or pupa, sometimes covered
with a web, somectimes not. In the third
state, the insect acquires its perfect form,
resembles ifs parcnt, and is mostly furnished
with wings; and as soon as it is set free from
its confinement, soars info the air. The
silkworms you kept last summer, must have
given you a complete idea of these trange
tormations: the eggs were not larger than a
pin’s head ; they were of a pale yellow when
they were first luid, but turned black at the
time they were ready to hatch, The worm,
you remember, at first was very smail, and
black, or neatly so; but by degrees grew as
large as one of your fingers, and changed its
skin three times, gradually growing of a

lighter
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lighter hue, till it became of a pearly white,
and almost transparent: at iength, with joy
you perceived a fine silk issue out of its
mouth, with which the silkworm formed it-
self a covering, like an oval ball of yellow
silk, without any appearance of containing a
living creature; but when the silk was wound
off, you found a dark brown chrysalis, some-
thing like a bean, but on nice examination,
the form of the body, head, and wings folded
close to the body of the future moth, were
easy to be perceived. After a little time there
appeared an opening at one end of this brown
shell or skin, and out peeped the head of a
pretty. white moth, which presently disen-
gaged itself, and after laying ils eggs, died.
This may serve for a history of the trans-
formations of insects in general, with many
variations as to particular circumstances.
Lucy.

I remember all this perfectly. The worm
is the larva; the second state is called chry-«
salis, aurclia, or pupa; and the third isa fly,
or moth,

c2 Mys.
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Mrs. Dimsdale.

You have an excellent memory,

Emily.

Insects can feel no affection for their youngy
because they are creatures so different from
themselves.

Mrs. Dimsdale.

The Great Creator has endowed then with
instincts that are sufficient for {he preserva<
tion of their offspring. Every insect, how-
ever minute, secks a proper place tor the
nourishment and support of the young larva,
where she may deposit her eggs: some lay
their eggs in the water; others in flesh; and
vast numbers choose different plants and trees, ;
that the brood may feast on the froit or leaves;
Many require a greater degree of warmth, and
they generally contrive to deposit their eggs
amongst the feathers of birds, the hair of
beasts, the scales of fishes; and some, in the
nose, flesh, and bowels of man, and other
creatures. Many kinds “shelter their futare
progeny in nests, stored with food against they
want it. Some bury them in the earth ;

others
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others in wood; and some, still more in-
genious, form cells of wax,
Lucy.
Oh, you mean bees and wasps.
Emily.

What a multitude of eggs is laid by one
buttesfly! If they all hatch, and each lay as
many as their parent, the increase must be so
prodigious, that I am surprised the world is
not overrun with them.

Mrs. Dimsdale.

Great inconvenience would follow from
the vast increase of insects, were tliere not
means appointed for diminishing their num-
‘bers.  Birds feed upon them in every state:

have read, that a pair of sparrows, having
young ones, will destroy three thousand ca-
terpillars in a week.  Fish also prey upon
the larva of masy kinds; and some species
are very desiructive to those of a difterent race.
Thus Providence wisely restrains the increase
of the different kinds of animals within pro-
per limits, and keeps them in a beautiful
proportion that is beneficial {o the whole.

Y Limity.
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Emily. o

But I suppose that insects are useful in
other respects, than merely supplying food to
other creatures.  Bees, I know, collect honey -
and wax; and the silk of the silkworm is
made into a variety of useful things; but I do
not recollect any other insect that is useful
to man.

Mrs. Dimsdale.

A great many of them are applied to useful
purposes; and the curious habits and structure
of all afford a most instructive lesson in the
wonders of creation, and lead us {o see the hand
of a Deity in the most minute of his works,
Some insects are used in dyeing. Cochineal
Is an insect that produces the most admired
scarlet: galls are the nests of insects: hog-
Jice are used as medicine: blister-plasters are
made with an insect called the Spanish-fly s
the larva of gnats purify stinking water: the
larva of many beetles consume the gross parts
of dung, and so reduce it to a state in which
it is better adapted to improve the land., Some
analomists, who have wanted to clear the mje

nuter
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nuter parts of bodies from the flesh, after
having filled the fine vessels with wax, have
buried the parts they wished to dissect in an
ant-hill, and the ants have presently cleared
it with a nicety that no knife could effect:
the larva of flies might be employed in the
same manoer with success. We will close
our conversation with some elegant line§ on
the subject of insects, written by Mrs. Bar-
bauld.

‘Observe the insect race, ordain’d to keep

The lazy sabbath of a half-year’s sleep.

Entomb’d beneath the filmy web they lie,

And wait the influence of a kinder sky.

When vernal sun-beams pierce their dark retreat, .
"The heaving tomb distends with vital heat;

The full-form’d brood, impatient of their cell,

‘Start from their trance, and burst their silken shell:
Trembling awhile they stand, and scarcely dare
To launch at once upon the untried air.

At length assur’d, they catch the fav’ring gale,

And leave their sordid spoils, and high in ether sail.
Lo! the bright train their radiant wings unfold,
With silver fring’d, and freckled o’er with gold.
“‘On the gay bosom of some fragrant flower,

They, idly flutt’ring, live their little hour;
Their
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Their life all pleasure, and their task all play, e

All spring their age, and sunshine all their day.

Not so the child of sorrow, wretched man,

His course with toil concludes, with pain began:

That his bigh destiny he might discern,

And in misfortune’s school this lesson learn,—

Pleasure’s the portion of the inferior kind ;

But glory, virtue, Heaven for man design’d.

What atom forms of insect life appear!

And who can follow nature’s pencil here?

Their wings with azure, green, and purple gloss’d,
tudded with colour’d eyes, with gems emboss’d :

Inlaid with pearl, and mark’d with various stains

Of lively crimson thro’ their dusky veins.

Some shoot like living stars athwart the night,

And scatter from their wings a vivid light,

To guide the Indian to his tawny loves,

As through the woods with cautious step he moves.

See the proud giant of the beetle race,

What shining arms his polish’d limbs enchace !

Like some stern warrior, formidably bright,

His steelly sides reflect a glorious light :

On his large forehead spreading horns he wears,

And high in air the branching antlers bears:

O'er many an inch extends his wide domain,

And his rich treasury swells with hoarded grain.

DIALOGUE
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DIALOGUE 11.
INSTINCT.

MRS. DIMSDALE, EMILY, AND LUCY.

Lucy.

I nave thought of nething all day but
the animals we saw yesterday at Exeter
’Change. = The lions, the tigers, and the
elepbants, are noble, majestic creatures; but
the apes and monkeys entertained me the
most: they are so like little men, that T de
believe they would speak if they were brought
up tame, and properly instructed.

Mrs. Dimsdale.

Some authors have ranked them next to
'man in the scale of animals, on account of
their resemblance to him in form, and the
capacity of walking upright, with some other
habits for which they are ‘remarkable; such
as making a sort of hut for shelter from-the

! weather;



2D DOMESTIC RECREATION.

weather; using stones and clubs by way of
defence; covering their dead with leaves;
and, on some occasions, showing marks of
modesty, and strong attachment to indi-
viduals of their own species; but you are
mistaken in supposing that they are capable
of being taught to articulate; they are defec-
tive in the organs necessary for that pur-
pose, therefore no instruction could ever be-
stow upon them the power of speech, which
is a privilege peculiar to man, if we except
the parrot, magpie, starling, bullfinch, and
some other birds, which have been taught to
speak a few words, or to whistle the notes of
a tune.
Lucy
‘When I was staying with Mrs. Clark she
had a monkey, which she used to_call Jocko.
hie was the most enterfaining creature 1 ever
saw. He would offer his hand to the visitors -
who came to see us, would sit down to table,
unfold his napkin, wipe his lips, eat his meat
with a spoon or a fork, pour the liquor that
was given him into a glass, and bow to the
company
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company like a gentleman. He would watch
the time of going to tea, and bring a cup and
saucer for himself, put in a lomp of sugar,
and then wait, after the tea was poared out,
till it was cool, before he drank it. Besides
all this, he played a hundred more comical
tricks, that convinced me he had reason,
though he could not speak.
Mrs. Dimsdale.

Not quite so fast, Lucy; perhaps you at-
tribute those actions to reason which are only
the effect of imitation. There are many ani-
mals that are equal, if not superior, in saga-
city, to the monkey, in a wild state.

Emily.

I am surprised to hear that; pray what
creature is there that could behave so prettily,
at table, as Mrs. Clark’s Jocko?

Mrs. Dimsdale.

The-tricks he performed were merely the
cffects of mimickry, a talent in which monkeys
cxcel; they soon learn to imitate the actions
of those who are familiar with them, as a par-
vot learns the particular sentences which he

bears
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hears often repeated ; but neither the one nor
the other acts from the impulse of its own
mind, or feels a motive for what it docs. The
sagacity of the beaver, who has no example
to copy, in cutting down trees, and prepar-
ing them for the different parts of his curious
habitation, approaches nearer 1o reason than
any thing Lucy has related of Jocko. W hat,
but a principle very nearly resembling the
reasoning faculty, can instruct this provident
animal (after having chosen those trees which
stand on an eminence, declining towards a
stream, that the labour of conveying them
thither may be rendered more easy,) to gnaw
them asunder in such a manner as that they
shonld fall towards the water, in order to.
shorten the way he has to drag them? The
same capacity of reflection seems to influence
him in raising dams across a stream, to con-
fine the water for his accommodation.
Lucy.

But still you must allow that monkeys are
very sagacious, for Mrs. Clark told me, that
many species of the monkey tribe live together

' .in
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in- society; and when a party of them goes
out to plunder a garden, appoint a watchman,
to sit an a high tree, to observe and give notice
- to the rest, if any thing approaches to disturb
them.

Mrs. Dimsdale.

. Most, if not all animals that live in herds,
use the same precdution,. to secure them
against the sudden attack of an enemy whilst
they are feeding, and even punish those sen-
tinels that neglect to give a timely alarm. The
nextime you see the crows feeding in Farmer
Green’s ploughed field, you may probably
discover the watchmen, perched upon some
of the neighbouring trees.

- Emily.

I hope I shall find them out, for I can
hardly believe that birds have so much
sense. :
Mrs. Dimsdale.

I have already remarked that this vigilance
i1s common to most animals that live toge-
ther 1n numbers, and is therefore no extraor-
dinary proof of sagacity, or sense, as you call

D it.
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it. The arts used by different creatures in
the construction of their habitations, in rear-
ing and providing for their young, attacking
their prey, avoiding the snares of their ene-
mies, and securing themselves from the
change of seasons, are truly wonderful, and
afford an inexhaustible fund of entertainment
to the inquisitive mind: but they are com-
mon to the whole specics, and appear to arise
from an irresistible propensity, (such as we
feel for eating when we are hungry, or sleep-
ing when we are drowsy,) implanted in their
nature, for the preservation of their kind, by
the Great Creator. The insfances of ex{ra-
ordinary sagacity, resembling reason, are
shown when an animal deviates from its
usual habits, to accommodate itself to cir-
cumstances, of which many examples have
been related by persons of the most undoubted
veracity.,
Emily.
t wish you would tell us of some of them,
Mrs. Dimsdale.
A pleasing one occurs to my recollection,
that
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that happened in this village a few years ago.
A pair of fly-catchers having made an unfor-
tunate choice of a bare bough of the large
vine, that grows on the south side of the
vicarage, for placing their nest, were sadly dis-
tressed before the brood were half fledged,
by the scorching rays of the sun, reflecting
with such violence from the wall, (the season
being unusually hot,) that the young oncs
were ready to perish. In this dilemma, affec-
tion prompted the parent birds to hover over
the nest by turns, during the middle of the
day, with expanded wings, and mouths
gaping for breath, screening their young from
the heat, at the hazard of their own lives.
Lucy.

Pretty creatures! 1 should have been de-
lighted to have watched them. Pray tell us
some more stories of the same kind.

Mrs. Dimsdale.

A large dog that belonged to an inn yard
was once lying aslecep, when he was teased
repeatedly by a little dog, who challenged
bim to fight; for some time he suffered these

n2 provocations,
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provocations, without chastising them as they
deserved ; but at last his paticnee tvas over-
come, he roused himself, took up the little
~ dog by the neck, and dipped him in'a tub of
water that stooi in the yard; then composed
himself quietly again, as if satisfied with hav-
ing shown his power, without 1njuring his
feeble antsgonist.

Stch conduct in man would have been ad-
mired for greatness of mind.

Mrs. Dimsdale.

It resembled a hero, who disdains to crush
& vanquished enemy. But to return to our
subject : :many birds that build nests of the
usual form, in our climate, when they are
found in tropical countries, where monkeys
abound, are observed to change their habits,
and form pendulous or hanging nests, shaped
like a long purse, fixed to the end of a slender
branch, to secure their young from those crea-
tures, which are too heavy (o getat them in that
sitaation. It is probable that different de-

: grees »
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grees of intelligence, enabling the animal to
deviate from its regular instinct, according to
circumstances, arc enjoyed by almost every
class of living creatures; since this quality has
been frequently remarked amongst the do-
mestic tribes, and those whose habits or use-
fulness expose them to our notice. Some
advantages, indeed, these may obtain from
a sort of education that they receive in their
familiar intercourse with man, which may
call forth and improve their powers; but it
cannot give them a faculty they do not
possess.
Lucy.

I did not suppose that any creature but

man was capable of receiving an education,
Myrs. Dimsdale.

You did not reflect when you expressed
that opinion, Can you imagine that the
learned pig, the wonderfal litte horse, or the
dancing bear, you saw at the fair last sum-
mer, performed the various exploits which
amused you so much, from natural instinct?

n3 Lucy.



30 DOMESTIC RECREATION.
Lucy.
No, mamma; I suppose they were taught
by the man who showed them. '
Mprs. Dimsdale.

Very wells then you perceive that those ani=
mals were capabie of receiving instruction.
In some creatures, instinct is improved by cul-
ture: the different species of hounds, and
sporting dogs, undergo a severe and tedious
discipline, to prepare them for the pursuits
of the field. In a wild state, in which they
have no food but what they procure, perhaps
hunger and necessity render their senses
keener; but when they are domesticated,
their ferocity and eagerness require to be
brought under subjection. A well-trained
hound, or pointer, understands his master’s
_signs, and is implicitly obedient to his com-
mands  Other animals acquire, by instruc-
tion, a knowledge concerning objects wholly
foreign to their nature: horses, for example,
are taught to draw heavy weights; to submit
qule(ly to the rein and the whip; to move
according
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according to particilar paces; to delight in
the race and the charge to battle. '
_ | Emily.

You must not forget Captain Sachem’s
dog Fido, that was with him so long in the
French prison.  Whilst he was confined in
that dismal place, he taught this faithful
creature to guard every thing that belonged to
him; and, the other evening, when he came
to see us, he sent himi back from' the stile at
the other end of the turnip field, to fetch his
gluws, which [ had hid under the carpet, on
purpose to (ry whether he could find them';
he came directly into the parlour, snuffed all
around, and after searching a minute or two,
found the gloves, and carried them to his
master.

Mrs. Dimsdale.

Fido is a very intelligent dog, and deserves
your remembrance. When you saw the
bird-catcher fix his net on the common, the
otlier morning, did you observe several lin-
nets and goldfinches confined by a string uti-
der the net, that flirted up and down, singing

melodiously,
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melodiously, as if they were rejoicing in cape
lvity?
Lucy.

Ob yes; I wondered the bird-catcher was
not afraid that other birds would take warning
by their fate. :
Mrs. Dimsdale.

So far from it, that they are placed there
on purpose to invite others into the same
share in which they were caught, Decoy-
ducks, hawks, and some quadrupeds, are
also trained to assist their common encmy {o
entrap their companions; and show that anie
mals are not only capable of receiving ine
struction, by which their instincts are im-
proved, and gaining a knowledge of things
foreign to their nature, buat likewise of being
faught (o act in a manner that seems contrary
to it,

Emily,

Was it the effect of discipline, (hat made
the old lion in the tawer so fond of that lit(le
dog that uscd to live in his den

Mrs.
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- Mrs. Dimsdale.

I suppose it proceeded rather from his
change of habits, and manner of life.  Beasts
of prey lose much of their férocit‘y in a state
of confinement, and hecome comparatively
tame; which may arise partly from a want
of exercise, and being full fed, without the
necessity of seeking their own support, as
well - as from the subjection in which they
arc held by their keepers. When there is no
natural antipathy, it is not uncommon to see a
great attachment between aniwals of different
species. A dog that belonged to a' farmer
with whom I was acquainted formerly, was
accustomed to go out with the team, and be-
came particularly fond of one of the horses:
this horse fell sick, and while he was ill the
dog never left the stable, but watched him
with the tenderness of a friend. The horse
died s the dog did not leave him for some
time, refused his food, ‘and showed evident
marks of grief.

“ Lucy.

A great friendship subsists between: our

parrot
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parrot and the tortoiseshell kitten ; puss visits
poll in her cage, and is feasted with the bread
and milk out of her porringer,

Mrs. Dimsdale.

That is rather extraordinary, because there
is a strong antipathy between cats and birds;
but, I suppose, Poll, conscious of superior
strengtl, knows there is no danger to be ap-
prehended from hker little frolicsome play-
fellow, who crept into her cage at first for
food, and has gradually gained her confi-
dence. 8ome animals are endowed with a
peculiar instinctive facully, which directs
them fo their food at very considerable dis-
tances; far beyond what we can attribute {o
sight or swell, according to the degree in
which we enjoy those senses. Others are
guided by sonie influence, wholly unknown
to the wisest or most learned philosopher,
that enables them (o find their way home,
though conveyed many miles from ity with
their eyes covered. Were I o take a care
vicr pigeon from London to Cambridge, in a
bag, and let him loose, he would return to

bis
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his* native dove-house. A gentleman once
sent a brace of curious greyhounds, by sea,
to Scotland, as a present {0 a friend; they
were missed soon after their arrival, and in
a little time, to their former master’s sure
prise, were found in his kennel. 'The marshes
that border the river Lea were, one winter,
overflowed for some time; the floods sude
denly dispersed, and immediately innumera-
ble flocks of wild-fowl, which had not been
before seen in the neighbourhood, crowded
to the place for the suke of the frogs, toads,
and other reptiles that abounded in the mud.
Lucy, repeat the story to Emily, of the vul-
ture, which 1 pointed out to you yesterday
in the Philosophical I'ransaciions: it will
form a good sequei to those I have been re-
lating. '
Lucy.

Some gentlemen, on a hunting parly, in
the island of Cassimbasar, in Bengal, killed a
wild hog of uncommon size, and left it on
the ground near their tent. About un hour

afterwards,



36 DOMESTIC RECREATION.

afterwards, .the sky being perfectly clear,
they discerned a dark spot at a great distance.
It grew larger and larger, by degrees, as it
advanged towards them, and proved to be a
vulture, which flew in a dlrect line to the
dead animal, cmd alighting on it, began to
feed voracieusly. Within anothcr hour it
‘was joined . by seventy more, which came
from all quarters, mostly from the upper re-
gions of the air, in which, a few minutes be-
fare, nothing could be seen.
Mys. Dimsdale. ‘

‘The sun is alwost down; it is time to
walk. - Emily, bdgfore we set out, try to
recollect the substanee of our conversalion.

. maaly.

That all animals aye tanght to support and
.defend themselves, apd their young, by in-
-stinct ; -that,  besides this quality, some pos-
<8ess. a_capacity. of acliqg on particular oc-
Cdblunb, as if from reflection; and that many
improve by instruction, and change their

habits in a (lU_l.n'(;.Sl&lC s!qtf;,.
‘ Mrs.
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Mrs. Dimsdale.
I am satisfied with your atfention, and

ready to accompany you abroid when you
please.

DIALOGUE III.

GRADATION OF BEING.

Lucy.

Mamma, whilst we were conversing yes-
{erday, you said something about a scale of
animals; pray what dees that mean?

Mrs. Dimsdale,

That there are degrees, or gradations, be-
tween one creature and another, in their
powers, faculties, and construction. Let us
take man, as a standard of perfection amengst
the creatures that inhabit our globe, and we
may trace a continued chain, link by link,
of beings, downwards from him to the meanest
reptile. It is likewise reasonable to suppose,

E that
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that there are numberless higher orders of
created beings, which ascend in gradation
from him, to that Supreme Cause who is in-
finitely above all in every perfection.

Lwey.

Does man excel all other animals in the
qualities of both mind and body?

Mrs. Dimsdale.

Reason is his peculiar prerogative, and
distingnishes him from the brute creation.
With. respect to the bodily powers, 1 leave
you to consider whether he is not excelled in
many of them by different animals.

Lmily.

The hare, the chamois goat, and the ante-
lope, outstrip him in swiftness; and the two
last in agility; for they climb the steepest
crags of the highest mountains, and leap
from cliff to cliff, where no human step can
ever follow.

Lucy.

Dogs have a more exquisite sense of smell,
or they could not trace the windings and turn-
ings of the poor hare by her foot; nor could

they
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they discover the game in their different
places of concealment, but from their superior
power of smell.
Emily.
~ The vultare is supposed to sce better than
man;: so is the lynx; and owls sce in the
dark, or they could not catch their prey at”
night. :
Mrs. Dimsdale.

There are yet numberless instances in
which the human species must yield o the -
brutes. W hat man can vie in strength with
the elephant, and many other quadrapeds?
"We can neither dive: with water-fowl, swim
with fishes, nor fly with birds.

Lucy.

And yet, mamma, you say-that man is the

most perfect being that inhabits the earth.
Mrs. Dimsdale.

tle has an undoubted claim to that pre-
eminence; though not on account of possess-
ing every sense and corporeal power in the
most e\qu'sltv degree, but because; on the
whole, he combines thu greatest number of

E 2 excellent
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excellent faculties; and is endowed with such
superior powers of the mind, as enable him
to direct the various talents of the creatures
beneath him in his own service; which has
given him the title of lord of the creation.
He applies the scent of the dog to discover
and pursue the game for his table, which
he could never attain without that assistance.
The strength and the swiftness of the horse
render him many useful services. He is clothed
- with the sitk of a caterpilliar, the wool of
the sheep, the fur of one animal, or the hide
of another: he feeds upon their flesh, and
allays his thirst with their milk. None are so
insignificant that they cannot be usefyl to
him; nor are any so powerful that they can
evade his authority. He is able to subdue
the elephant, and the ferocious tiger; nor
can the unwieldy whale, sheltered in the
depths of the sca, avoid his power. Besides
subjecting the animals (o his will, the supe-
riority of hiis nature is con ispicuous, as being
the only creature here to whom a capacity is
given of perceiving the wisdom of God, dis-

played
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played in the works of creation. His facul-
ties enable him to observe how admirably
each creature is formed, with powers adapted
to ifs wants : he is able to examine the pro-
perties and structures of vegetables; to ex-
plore the various substances that lie con-
cealed in the bowels of the earth: he can
lift up his eyes to the heavens, and trace the
motions of the planets, rolling at such vast
distances above him: and, as his most emi-
nent distinction, he can refer all he sees to
the wisdom, goodness, and power of the Great
Creator.  He can praise Him for his won-
dexful works; and has His law graven on
his heart, as the guide of life: nay, he can
Jook forward, beyond the present state of
being, to an endless existence of unfading
happiness.
Lucy.

These are indeed such high marks of supe-
riority, as place him far above the other in-
habitants of the earth. The first place in the
scale being given to man, I should like to
know what creature has the next claim.

E 3 Mrs.
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Mrs. Dimsdale.

It would be an impracticable task to weigh
the qualities of every animal, so as to fix
with exactness ifs rank in the scale of being.
Some are eminently endowed with one Sense,
whilst others excel in a different faculty.
We may more easily indulge our curiosity in
tracing the degrees of the same quality from
one animal to another. Compare the swift-
ness of the greyhound with the creeping mo-
tion of the sloth, whose utmost efforts, even
when impelled by huanger, only enable it to
remove from branch to branch of the same
tree.. Many are the intermediate steps be-
tween the power of flying across the vast
ocean, as several birds of passage do every
year, and the fixed life of an oyster, which
never leaves its native rock; or the restless
activity of the winged butterfly, that roves
from flower to flower, and the creeping worm,
that delves a passage in the earth. A Httle
further consideration will convince us that
other qualities, besides the power of motion,
are bestowed in different proportions.

- Emily.
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Pray point some of them out to us.
Mrs. Dimsdale.

The same principle appears in the differ-
ent degrees of fertility between the nobler
orders of creatures who bring forth but one,
or at most two, at a birth; and that of some
fishes and insects, which increase by thou-
sands at a time. It is appairent in length of
life, both in vegetables and animals: the oak,
the goose, and the elephant, live a hundred
years; whilst the ephemeron, and the blos-
som of the night ceres, exist but a few
hours. In the degrecs between the different
magnitudes of a whale and a minnow; a
condor and a humming bird; a hippopotamus
and a mouse; a lofty palm-tree and the lowly
- moss; the largest butterfly and the minute
insect, that can only be perceived by the best
magnifying glasses: between the vast num-
ber of eyes possessed by a common fly,
whose head is covered with them, and the
entire want of sight in the blind worm. In

the texture of the skin, or outward covering
of

4
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of the body, from the delicate, fair com-
plexion of a European lady, to the thick hide
of a rhinoceros, or the impenetrable coat of
mail of a crocodile. In disposition, from the
sulky, malicious fierceness of the untameable
hyena, to the inoffensive gentleness of the
lamb; from the maternal tenderness of the
watchful hen, to the negligence of the ostrich,
who leaves her eggs in the sand, to be hatch-
ed by the sun; from the sociable temper of
animals that live together in flocks, to the
gloomy solitude of others that even beat
their own offspring to a distance, as soon as
they are able to provide for themselves.
These instances are sufficient, though many
more might be found, to show that the same
beautiful proportion is visible in every part of
nature.
Lucy.

I always supposed it was very easy to dis-
tinguish animals trom vegetables, till I went
with my aunt to see that fine collection of
butterflies; when, in oune of the cases, I per-
ceived two dead leaves, as I thought, carled

up
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up together; but, to my surprise, I was told
that it was a speeics of butterfly, so exactly
resembling the leaves of a plant, that it is
called the walking leaf.

If the insect you saw resembled a leaf,
there are plants also that approach to the ani-
mal nature, and possess something like life
and instinct. I happened to touch one of
these, called the sensitive plant, the last time
I was in the green-house, and the branches
near my hand shrunk from it, and the leaves
curled as if they were afraid of me; but as
soon as I went to a distance, they recovered,
and looked the same as befoze.  After repeat-
ing the experiment, I called to the gardener,
to come and see what appeared to me so won-
derful; but he only smiled at my ignorance,
and told me there were other plants that pos-
sessed still more extraordinary powers, and
immediately showed me one, called Venus’s
fly-trap*, that catches the flies that attempt

* Dionza Muscipula,
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to steal its honey, as if aware of the injury. it
would receive from them.
Lucy.

I do not understand how a flower can catch
flies.

Emily.

When an unfortunate fly alights upon ifs
leaves, they close, and squeeze it to death.

Lucy.

Strange, indeed ! It looks as if vegetables
had the power of directing the motions of
their leaves and branches.

Mrs. Dimsdale.

In some instances they appear {o have a
mechanical power, or inferior kind of in-
stinct, that guides them to their own pre-
servation.  The sweel-pea  turns upon ifs
slender stem from the wind, in stormy wea-
ther, for the purpose of defending the tender
parts, which render the seed fruitful. Re-
collect also, that the geranivms, which stood
last winter 1n the hall, whichever way they
were turned, graduoally bent their branches

towards
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towards the window, for the sake of light,
and the warmth of the sun. Plants have a
faint resemblance fo animals, in many re-
specis: flowers close their blossoms at night,
as animals go to sleep; and many kinds take
the same precaution at the approach of
rain. 'Trees shed their leaves, as beasts do
their hair, and birds their feathers. Some
plants perspire, or exude a sort of moisture.
The circulation of the sap aay be compared
to that of the blood; and the leaves serve
for lungs: the bark corresponds to the skin,
and varies in the same manner in its tex-
ture; some being pliant and thin, others
rongh and hard.. The thorns and poisonous
qualities of plants, may be compared with the
defensive weapons of beasts, and the stings of
insects. Vegetables improve by culture: so
do animals; and man especiaily. They both
advance from a state of infancy to maturity ;

then grow old and die.
I did not think there had been such a re-
semblance
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semblance between them, they appear so very
different,
7 *Mrs. Dimsdale.

And yet, as different as their natures are,
Lucy’s remark is just, that it is difficult to
ascertain where the animal kingdom ends,
and the vegetable begins. One order of be-
ings is united with another, by links that par-
take of the qualities of both.  Vegetables and
animals are conne‘gted together by the leaf in-
sect, the polypus, the sea-nettle, and the tape-
worm ; which are of the lowest order of living
creatures, and so nearly resembling vegeta-
bles, that most species of the latter, if divided,
will become as many whole individuals as
there are parts. " The bat, the flying squirrel,
and the ostrich, whose wings only assist it in
. running, unite beasts with birds. In like
manner fishes and birds are linked by flying
fish and water fowl ; fishes and beasts by seals
and water-rats.

Lucy.

Are not vegetables the lowest order of
beings ?

Mprs.
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Mrs. Dimsdale.

The rank of being is estimated by the de-
gree of intellect, sensibilify, and animation.
According to this rule, animals are saperior
to vegetables; and vegetables to minerals,
which appear wholly void of that principle
we call life, unless it be admitted that they
grow, a point not fully determined by the
learned. = Our conversation this afternoon
has taken a wide range, from man, the most
perfect of animals, to the lifeless clod, with-
out form or parts. The harmony and order
of the whole deserves our most attentive ob-
servation, and leads us to contemplate and
adore that Wisdom by which it was at first
regulated, and continues to be preserved.

¥ DIALOGUE
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DIALOGUE 1V.

APHIS AND ICHNEUMON.

Lucy.

Mamma, we have been very hard at work
in our garden, watering our plants, and in-
tended to have cut a moss-rose for you, but, to
our great mortification, they are all covered
with a multitude of small green insects, that
make them quite disagreeable.

Mrs. Dimsdale.

I am sorry to hear it. This little creature
is very destructive to many kinds of trees:
it is called the aphis, puceron, vine-fretter,
or plant-louse. Come in to breakfast, and
I will tell you some curious particulars
about it.

Emily.

My plum tree, and cugrant and gooseberry
trees, swarm with them also,

Mprs,
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Mrs. Dimsdale.

It is a misfortune to which all gardeners
are liable. Linnaus enumerates thirty-three
species, which infest different plants "and
trees; but later philosophers assert, that there
are more than double the number, and that
two or three Kinds will often live upon the
same tree.

. Emily.

I am afraid they will devour all our roses,
and spoil our fruit. If I could but have
found their nests, before they had been
hatched, I would have destroyed them.

Mrs. Dimsdale.

The parent does not make a nest, but at-
taches her eggs, in autumn, to the twigs of
trees, and as near the buds as possible, where
she leaves them to.be batched in the spring.

I suppose they are little worms, or cater-
pillars, at first.

Mrs. Dimsdale.

No, they resemble their mother, and what

is very extraordinary, for nine generations
F 2 " they
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they ave all females, who, in about ten days,
instead of laying eggs, produce others, which
are born alive: amongst the last progeny are
found a mixtare of males, who, with their
males, soon die, afier the latter have deposited
their eggs on the twigs of trees, where, in the
following summer, there will be pienty of
provision for them.
Lucy.

From this it appears that the egg is a shel-
ter for the young during the cold and rainy
weather in winter, that in summer would be
useless,

Emily.

I will run into the garden, if you will
give me leave, and bring a few of them on a
leaf. !

Mprs. Dimsdale.

With all my heart. W hilst your sister is
gone, Lucy, you shall bring my pocket mi-
croscope, and we will examine them in it.

Lmily. ;

On the under part of this leaf are num-

bers,

Luby.
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Laucy.

1 believe we have got some other insects
mixed with them, for I perceive that some of
these have wings, and some have none.

Mrs. Dimsdale.

That'is a remarkable peculiarity belonging
to the aphis, for which naturalists cannot
account, as wings form no distinction between
the males and females; some of both sexes
being observed to have them, and others (o
have them not. Now let us magnify the leaf
and its inhabitants together.

Lucy.

They have six small, slender legs, with feet
adapted {o walking; their bodies scem large
and heavy, and their motion slow. The
wings, of those which have any, stand up-
right; and therc are four of them: the pro-
boscis is very long, and bent inwards. I can
see them pierce the leaf with this tube, as if
they were sucking the juice,out of it.

Mrs. Dimsdale.

The sap, or juice, is the nourishment they

obtain from the leaves and trees which they
F3 inhabit,
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inhabit. In the summer, when there is a flow
of sap-juice, this pernicious insect, in innu-
merable millions, pierces the sap vessels
round the new shoots, or the arteries which
lic on the surfaces of the uuder part of the
leaves; and thus satiate their appetite with
such avidity, as {o part with much of this
fluid in nearly the same state in which they
drank it: for that moisture which often ap-
pears on the leaves of trees, called honey-
dew, is supposed to be dropped by the aphis,
from two small protuberances, near the end
of the tail, something like horns. It is the
piercing of the sap-vessels, by these diminu-
tive ravagers, that causes the curling up of
the leaves of nectarine and peach trees, and
the warty appearance of other leaves, that is
s¢ frequent in some seasons.
Emily.
Do they undergs no transformations, like
the calerpillar and silk-worm.
Mrs. Dimsdale.
Before the females, that have been hatched
from the little black eggs laid in autumn, be-
come
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come parents, they cast off tkeir skins several
times, and then produce a very numerous
living progeny, who, in their turn, bring
forth a large number of young; so that from
one egg only, it has been calculated that
countless millions proceed.

Emily.

‘What must then be the produce of millions
of eggs? My flowers and plants, that I love
so dearly, will surely be destroyed.

Mrs. Dimsdale.

Suppose we make war upon them, by
placing an army of their natural enemies upon
the leaves that are infested by them.

Eimily.

But 1 do not know their enemies, mor
where to find them.

Mrs. Dimsdale.

The larva of an insect called the plant-
louse-lion, devours them voraciously, as well
as some other insects. I believe there is one
or two of them on the leaves you brought in:
we will examine them carefully again; per-
haps we shall see the method used by this

creature °
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creature in taking his prey. Do you not
pereeive a small grub; he is like the sloth,
he dees not ramble about, while he has food
around him; he only lifts up his head, and
strikes it down again, extending his neck in
various directions, as if he were blind: by
doing so continually, he perceives the first
aphis that comes near him, which he imnme-
diately seizes by the back, lifts it up, and
poises it in the air, as if to prevent it from
the possibility of setting itself free by its strug-
gles against the surface of the leaf, or that it
may fall more readily into his mouth. In this
position he holds it, while he pierces it, and
sucks the juice out of the body; which hav-
ing done, he drops the skin, licks his lips
reund with his little black tongue, draws in
his head, and drops it down; then rests qui-
etly, till his appetite impels him to repeat the
same course as before. 'These tarvee destroy
vast numbers of the aphis; and it is certainly
a wise regulation of Providence, that the ex-
cessive multitudes of one antmal should sup-
ply food for a different species, whose vora-

ciousness
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clousness is proportioned to the necessity
of keeping the number of its prey within cer-
tain limits. Did not several insects prey
upon the aphis, its multiplication is so prodi-
gious, and its ravages on the leaves of plants
so injurious, it might, possibly, in time, de-
stroy all vegetation, and finally deprive man-
kind of food. .
W hat other insects feed upon it?
Mrs. Dimsdale.

So many, both in the worm and fly state,
that [ cannot undertake to enumerate them;
but the method used by a very smali, black
ichneumon fly, to execute its purpose, is so
singular, it deserves to be mentioned. This
creature has a slender body, and long an-
fennae; it darts its pointed tail into the bo-
dies of the plant lice, and deposils one egg
in’ each of those it pierces in this manner.
In time, this egg produces a worm, that feeds
upon the poor insect which has served it for
a nest, till it attains its full growth, when it
generally changes to the same kind of fly as

o TatR
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its parent; though sometimes it is prevented
from attaining its perfect state by another sort
of small black fly, whe avenges the aphis, by
inserting its.egg in the worm of the inchneu-
mon within it, where it hatches, and cha.nges
to its own likeness.

Lucy.

‘This is most extraordinary. Are thereany
other instances of one creature hatching its
young in the body of another?

Myrs.. Dimsdale.

The whole tribe of ichneumons, of Which
there is a prodigious number of species,
have that propensity ; and render an essential
-service to -mankind, by destroying a vast
number of caterpillars and insects, that
would otherwise increase to a degree which
would endanger the whole produce of gar-
dens and fields.

Lucy.

Pray tell us what kind of creatures these
ichneumons are.

Mrs. Dimsdale.

‘They are flies, and, as I have already said,

there
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there are a vast many species of them. The
tribe is known by having a mouth armed with
jaws without any tongue; antenne that con-
tain more than thirty joints, which enable
them to bend with great facility; and the
abdomen, or lower belly, joined to the sto-
mach by a small pedicle, or stallk: the tail is
armed with a sting, which is enclosed in a
double-valved tapering sheath. One distin-
guishing and striking character, by which
you may readily know them, is the almost
confinual agitation of their antenn, which
are scarcely ever still. They receive their
name, from the resemblance of their habits of
destruction to that of the ichneumon, or
mangouste, that destroys the crocodile. ~One
of their most curious appendages, which has
fitted them for their peculiar mode of pro-
viding for their young, is a sort of whimble,
visible in some species, but not discoverable
in others, placed at the end of the body of the
females, which, though so fine, is able to pe-
netrate through mortar, or plaster.  The
whxmble is of an admirable structure, and

consists
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consists of three pieces: two side pieces hol-
lowed out into a gutter, which serve as a
sheath to a compact, solid, jagged stem,
along which runs a groove that conveys the
egg from the animal, who supports the whim-
ble with ifs hinder leg, lest it should break,
and ' by a variety of movements, dexterously
deposits its eggs in those substances best
adapled fo its presetvation.

Emily.

Cannot you show us one of these whim~
bles.

Mrs. Dimsdale.

It is the most easily seen in the long whim=
bled fly, one of which we will search for, by
and by, in the garden.  The young of this
fly feeds on the larva of wasps, or mason
bees; for it no sooner espies one of the nests
of those insects, but it fixes on it with its
whimble, and bores through the mortar wiih
which it is bailt. It presently penetrates the
side, and deposits its egg in safefy. Some
fasten their eggs, with a sort of glue, upon
caterpillars ; others pierce through the cater-

pillars’
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pillars’ eggs, though very hard, and lay their
own withinside them. When the larva of
the ichneamon is haiched, its head is so situ-’
ated that it pierces the caterpillar, and pene-
trates to its very entrails. But what is most
wonderful, is, that though these larvee suck
out the nutritious juices of the poor cater-
pillar, they do not destroy its vitals, for the
creature appears healthy, and ' sometimes
transforms itself to a chrysalis. 1 have seen
those caterpillars fixed upon trees, as if they °
were sitting upon their eggs; and have after-
wards discovered that the larvee, which were
hatched within their bodies, have spun
their threads, with which, as with cords, the
caterpillars have been fastened down, and so
miserably perished.

: | Lucy.

I shall hunt over all the trees in the gar-
den, till I find a caterpillar with an ichneu-.
mon in his body. :

Mrs. Dimsdale.
They do not only attack caterpillars, but

plant-lice, the larve of the curculiones, and
G spiders’
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spiders’ eggs. If you search upon your
rose-trees, you will probably find carcases
of the aphis void of motion, that have been
the habitation of a small larva, that has eaten
its entrails, and has been afterwards trans-
formed under the shelter of its skin; having
contrived to provide for itself a small circu-
lar outlet, by which it has got free from its
prison, and sallied forth into the air. Some
of these invaders are so bold, they will at-
tack spiders, run them through with their
sting, tear them to pieces, and thus avenge
the whole nation of flies of so formidable a
foe.—We will now retire into the study,
and attend to your lessons; when they are
finished, we will go in search of the ichneu-
mon, that you may see a living instance of
what I have related. Those who desire to
become acquainted with the beanties and
wonders of creation, must acquire a habit of
patient and attentive observation ; for experi-
ence is the surest guide to knowledge, and
the idle, who rely whelly upon the informa-
tion of others, are always liable to receive,

as
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as truth, the misrepresentations of error and
falsehood.

e ————
b

DIALOGUE V.

SOLAR MICROSCOPE.

Mrs. Dimsdale.

My dear children, as you appeared so
well pleased, yesterday, with ~examining
the microscope, I have provided entertain-
ment for you, to-day, from one of a dif-
ferent construction, which will magnify the
objects it displays to a far greater size. We
will go into the study, where I have ordered
it to be fixed.

Emily.

Mamma, you have a mind to impose upon
us; it is a magic lantern you are going
to show us.

Mprs. Dimsdale.
My dear, I never deceive you, in jest or
G 2 earnest,
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earnest. 'This is called a solar microscope;
because it acts by the light of the sun, which
is reflected against the white sheet on the
wall, in the same manner as the light of the
lamp is in the magic lantern.
Lucy. :
Shall we see Punch and his wife, and all
those comical figures that diverted us so
much, when we saw the magic lantern at the
fair. .
Mrs. Dimsdale.
You are now 100 old to be amused with
such nonsense. The objects 1 shall show
you are much better worthy your atteation, -
as they will convince you that every part of
creation is formed with the mest curious and
beautiful nicety, adapted in the wisest man-
ncr to the purpose for which it was designed ;
and that it is the work of an infinitely
intelligent Being, who has provided for the
.enjoyment and welfare of the meanest of his
creatures.  We will make the room quite
dark, that the light reflected throngh the
tube of the microscope miay appear stronger
on
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on the objects we wish to examine: now,
look towards the sheet, and tell me what you
see. |

Lucy. |
I see the shadow of a very large circle of |
the finest lace, and of a most elegant pattern.
Emily.
You have changed that for another, still
more beautiful.
Lucy. 1
Pray, mamma, why do you show us these
patterns of lace, and so many of them, all§
different from each other? : [\
Mrs. Dirsdale. |
You may well mistake them for lace: it
would, indeed, be difficult for you to guess
what they really are; it is therefore necessary
for me to explain it. ‘These circles of ex- f
quisitely varied and elegant net-work are thin
slices of the branches and roots of different
trees and plants, cut crosswise, to show the
forms of the pores, through which the sap
and the juices circulate. 1 have:a great
variety of these to show you; when you are
¢ 3 satisfied
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- satisfied with them, we will choose some-
| thing of a different sort.

Emily. :
They are extremely beautiful, but I long

Mrs. Dimsdale.

- My next exhibition shall be a selection of
leaves of plants, strn)pcd of their skin, which
w11[ discover their fibres only.

Lucy.

They, also, resemble fine lace; but the
pattern is very different from the fibres of
waood. ‘
Mrs. Dimsdale.
Behold the wing of an éarwig !
Lucy.

What a monstrous size! peither did I

know that earwigs bad wings.

Myrs. Dimsdale.

Their wings are concealed in many folds,
under a horny kind of case, which prevented
you from observing them.

; , Lucy.
I have such a dread of their getling into
Ny
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my ear, or biting me, that I always go away
from the place where they are.
Myrs. Dimsdale.

There is no occasion for such fears. The
ferceps at the end of the tail, though it has a
formidable appearance, has but little strength
to hurt any thing, except flowers, to which
these insects are very injurious, especially
carnations. But to return to the microscope.
Here is the wing of a moth: observe the
strong muscles, or ribs, that are formed to
support it, and give the creatare the power
of resisting the air, when it uses them for
salls. ‘

Emily.

They look as large as bones.

Mrs. Dimsdale.

Now you shall see the feathers that cover
a butterfly’s wing, and which, to the naked
eye, appear like a soft down, displaying the
most beautiful colours.

Emily. :

What magnificent plumage these little

creatures
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creatures wear! It far exceeds the richest
silks and velvets.
Mrs. Dimsdale.

Other parts of insects are equally curious,
being wisely adapted to the wants of the ani-
mal. Here is the proboscis of a bee, which
is a sort of long tongue, that the insect can
stretch out of a case that encloses it, when-
ever he wishes to suck the honey, or juices,
from flowers, as you must have often ob-
served, on a summer’s day.

Lucy.

Obh, yes, 1 love to watch the bees thrusting
their iong mouths into the bottom of the deep;
est flowers. .

Emily. :

But what is this? it looks like a sword
drawn out of the scabbard.

: Mrs. Dimsdale. |

It is the sting, which, when drawn in, is
guarded by a horny sheath, as you may ob-
serve: above it is the bag of poison, conveyed
through the sting into the wound, and is the
principal cause of the pain: at the end is a

bearded
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bearded shaft, divided into two points, which
pierce the flesh alternately, and often prevent
the sting from returning. If you have ex-
amined it sufficiently, I will change it for
something not less surprising.

Lucy.

I cannot guess what this is; it seems Jike a
regular piece of net-work, cach mesh having
six sides.

- Mrs. Dimsdale.

This is part of the reticulated eye of a
dragon-fly, which I once described {o you.
I suppose you recollect that every one of the
meshes, as you call them, is a separafe eye,
or sight; and that which we call the eye,
is a collection of two thousand eyes, placed in
a cluster. ‘

Emily.

This is a nect-work of small squares; (o

what creature does it belong ?
Mrs. Dimsdale.

This is the eye of a lobster. Crabs, and
many insects, are furnished with eyes of the

same
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same kind. We will now amuse ourselves
with the scales of fishes.
Emily.

They appear almost as large as a shield,
and of such a variety of shapes, each species
of fish, I suppose, having those of a peculiar
form.

Mrs. Dimsdale.

They not only vary in different fishes, but
in the several parts of the same fish; and
many of them appear carved with elegant
flutings, and embossed work. I shall next
present you with a city, inhabited by a living
race.

Emily.

It appears to me like rock-work, moved by
something beneath it. |
Lucy.

There is'a creature as big as a tortoise,
crept out of thiese rocks; it has eight legs,
and {wo great horns. (

Emily.

Ab, there are several of them, running difs

ferent wayss
Mrse
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Mrs. Dimsdale.

The rocks are morsels of the dust of pearl
barley; and these huge animals, that trot
about so briskly, are only mites, which feed
upon it.

Lucy.

To what a surprising size they are mag-
nified !

Mrs. Dimsdale.

The crystallization of salts was first disco-
vered by the microscope, and affords a great
variely of beautiful objects to the curious
admirer of nature. I shall show some spe-
cimens of them, which will please you by
their motions, and the elegance of their
forms.

Emily.

Explain first to us what you msean by
crystallization.

Mrs. Dimsdale.

After different substances, especially salts,
have been dissolved in certain liquids, the
particles of which they are composed begin
to unile again, and form themselves into par-

ticular
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ticular shapes, which are called crystals:
many (of them are so small they cannot be
discerned exactly without being magnified ;
but the crystals of rock salt are very large;
and you must have often seen them at table.
The same substance always produces cry-
stals of the same shape; from this circum-
stance adulteration may be detected, by the
mixture of crystals of different kinds. You
will understand me better when you have
scen the operation. Here is a drep of salt-
petre dissolved: it ap};eat's like a circle of
several feet wide. You may now perceive
a motion round the edges, something like
runping waler.
Lucy.

Yes; it moves in all parts, and begins to
dart int6 shapes, almost like needles. It is
extremely pretty; I could look at it for an
hour, without being tired.

Mrs. Dimsdale.

1 will exchange it for a solution of

camphor.

Emily.
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Emily.

Oh, how beautiful! It has formed itself

into crystals shaped like stars.
Mrs. "Dimsdale.

I shall next present you with the salt of

manna. |
Lucy.

How it shoots from points at the very
edge of the drop, like a fringe: these lines
seem fo attract each other into clusters; and
now they resemble the branches of a sea-
weed.

I admire these solutions the most of any
thing you have shown us: it is very amusing
to see them first begin to move gently from
the edge, then dart into different forms, then
unite in clusters, and at last fix all into one
regular shape.

Mrs. Dimsdale.

The curious phaenomena that nature pre-
- sents, are one of the most rational entertain-
ments we can enjoy ; they are easy to be pro-
cured, always at hand, and, to a certain de-

H gree,
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gree, lie within the reach of every creature,
who has the perfect use of his senses, and is
capable of attention. W ho can walk abroad
of a morning, and not be charmed with the
glorious sun, the innumerable " beauties of
vegetalion, trees, plants, herbs, flowers, and
fruits.  Animals are still more interesting,
whether we contemplate their forms, habifs,
stratagems for defence, or for procuring food.
The evening presents new wonders: for who
can behold tiie vast firmament, studded with
brilliant suns, that give light to innumerable
distant worlds, peopied with an inconceivable
multitude of inhabitants, and not feel his
heart glow with adoration to the Supreme
Creator and Preserver of the whole uni-
verse? Whichever way we turn our eyes,
something striking and curious appears: the
earth, the air, the sea, teem with wonders.
Nor are beauty, order, symmetry, and grace,
confined to the surface of natural objects:
the interior parts, as we have seen this after-
noon, display the same wisdom and con-
irivance.



ANIMALCULES. 75

trivance.--But you have applied long enough
for the present. Go and divert yourselves

abread.

DIALOGUE VL.
ANIMALCULES.

Mrs. Dimsdale.

I proMISED to reward you, by some
indulgence, whenever you should have ac-
quired the habit of rising as soon as you are
called, and dressing yourselves neatly in a
quarter of an hour. 1t is now high time to
perform this engagement, as, for the last forte
night, 1 have not marked down one morning
inawhich you have broken my rule. I have
therefore procured another microscope, with
great powers, and intend to amuse you with
some of the wonders of the minutest parts of
the creation that we are capable of observing;
for I by no means dare to assert that the

H 2 insects
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insects I shall show you are the smallest
creatures that exist. The invention of man ‘
has not yet contrived glasses (hat compre-
hend either the wvast or the little of nature,
By every improved telescope, new siars are
discovered; and as the powers of the mi-
croscope are increased, more minute races of
living creatures become perceptible.  Here
let us contemplate the infinite power of the
Great Creator, that is as much displayed in
the formation of the smallest of these ani-
malcules; imperceptibie (o the keenest sight,
without the assistance of the highest mag-
nifiers, as it is in the structure of a world;
for nothing short of Owmnipotence can effect
either the one or the other.  Let us next adore
his goodness, who delights to communicate
life and happiness to an infinitc nuraber of
beings, of different ranks; for these tiny
creatures have their enjoyments, as you wafl
perceive.  -His wisdom is conspicuous in
every part-of his works, whether we stretch
our understanding to its utmost limit, to
comprehend the vast magnitndes and dis.
: tances
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tances of the stars, or whether we turn our
attention te the other extreme of creation,
~and observe the forms, motions, and habits,
of the most minute creatures.
Lucy.
You could not have rewarded us more
agreeably.
Emily.
But when will you show us these wonderful
little creatures?
Mrs. Dimsdale.
Directly.—Walk into the study: there
you will see the apparatus prepared for my
exhibition; and I will follow you in a few
minutes.
Emily and Lucy examine the microscope
with curiosity.
Emily.
We have looked throuch the glasses,
mamma, but can see nothing.
Mrs. Dimsdale.
You should have patiently-waited for me;
I am not pleased with you for meddiing with
the microscope.
H 3 Lucy.
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Lucy.

We are sorry we have done wrong ; forgive

us, and we will not do so in future.
Mrs. Dimsdale.

Fix your attention on the subject before
you, and I shall pass over your fault this
time. We have good grounds to believe
that cvery part of nature teems with living
crealures; as the experiments of many phi-
losophers prove, that they exist where we'
should not expect to find them. ‘hough
it is probable that the earth and air are
cqually crowded with these minute inha-
bitants, as the water; yet liquids are so much
more favourable, from their transparency,
for showing their form and motions, that [
have provided some water, taken from a
muddy ditch, for the purpose of examining
its contents. I will put a drop of this wafer
into the microscope : now, Lucy, look through
and tell me what you sce.

Lucy.

I perceive something like a small, slender
worm, composed of rings, with the ends bent

towards
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towards each other: it is green, and quite .
transparent. Ah! it moves. It rests upon
one end, and then turns itself round on the
other; but I do not know which is the head
or the tail, because I cannot perceive its
eyes. '

Mrs. Dimsdale.

It is called the hair-like insect, on account
of its slender shape  As large as it may
appear to you through this magnifier, it is
in reality so small, that millions of them
might lie on a square inch. Notwithstand-
ing their estreme minuteness, they scem to
love the society of each other. Observe a
multitude of ‘them in .this jar of wafer:
they form themseives into a regular body,
and ascend to the top, where, from green,
their colour changes to a beautiful sky blue.
Now they are changing their position, and
descending together in a large company, in
the form of a rope. But what will they do?
there 'is another army, consisting of many
millions, that are rising from the botfom of
the jar: let us watch their contrivance to

pass
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pass each other; but as their motion is very
slow, it will require some patience. Well,
this is surprising, and shows that they pos-
sess sagacity, and a voluntary power of
moving in any direction that suits their cir-
cumstances, The party from below has di-
vided to the right and left, and politely made
way for those who ave travelling downwards
to pass between them. This insect was
first discovered in a ditch of one hundred
yards long, and nine broad, at Norwich;
the bottom of which was covered a {oot
thick  with a blackish green mud, chiefly
composed of them: the prodigious num-
bers here alone, must exceed all calcu-
lation.
Emily.

Are there different kinds of these ammal-
cules? ,

- Mrs. Dimsdale.

Nature delights in variety ;. and in these
creatures, so imperceptible to the naked eye,
has displayed her powers in that respect: as
many kinds are already known, and it is sup-

posed
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posed there are yet many more that have
escaped observation.
Emily.
I hope you will show us one of them.
Mprs. Dimsdale.

In order to gratify your curiosity, I have
provided myself with several liquids, in
which different kinds are found. Observe
this glass jar; ‘there is a slimy sort of sub-
stance that sticks to the sides of i, from the
stalks ot the flowers that stood in the water.
I will take some of this on the point of my
penknife, and examine it in a drop of water:
it is likely Ishall find plenty of the Proteus
insect in it.

Lucy.
Why is it called by that name?
Mrs. Dimsdale.

Becanse it has the power of changing ‘its
form continually. If you look through the
microscope you wili sec it swimming about
very nimbly; sometimes stretching ifs Jong
neck straight forwards, then bending it like

that
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that of a swan, then turning it round ifs
body, and sometimes drawing it in, and
thrusting oat in its plice something like a
wheel. Here is some rain water, collected
from a leaden gutter, where it has stood se-
veral days: in its sediment we shall find a
most curicus animalcule, called the wheel
asimal, or vorticella.  Though this crea-
ture shows no sizns of life, except when in
the water, yei its vital powers are preserved
for many monihs, when kept in a state as
dry as dust. I have some of this dust,
which I will put futo waier; at first it will
appear only like a minute grain of lifeless

Sa!‘.!i_ !

wit in balt an hour you may perceive
a languid motion; the globule will begin to
turn itself about, and lengthen by degrees,
tiil 1t assimes the form and appearance of a
lively maggot, and then it will put out its
wheeis, swimuing vigoronsly in the water, in
seaich of food: or perhaps it may fix itself
by the tail, and work its wheels in such a
manner as to attract its food within its reach.

Lucy.



ANIMALCULES. 83

Lucy.

Wheels, mamma; what do you mean by
that? has the insect a machine, or a carriage,
to convey it about in the waler.

Mrs. Dimsdale.

There are several species of animalcules,
furnished with a curious apparatus resembling
wheels, which assist these insects in catching
their prey. If you examine those now in
the microscope, you will perceive a small
circle, projecting beyond the head, resem-
bling the halance-wheel of a walch, suor-
rounded with teeth. The creature appears
to have the power of moving this wheel at

. Pleasure, and changing its form to an oblong.
At one time the wheel appears lo vibrate; at
another fo turn swiftly round.

Fomaly.

I see it very plainly.  There are also many
living creatvres in the water, much smaller
than the wheel insect, which, [ suppose, serve
it for food. The wheel insect is transparent ;
I can see something like a ring in the head,
just above the mouth.

Mrs,
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Mrs. Dimsdale.

That is supposed, by some philosophers, to
be the scat of the brain.

I observe a spot in the middle of that part
of the body that joins to the head, that beats
like a pulse: I believe it is the heart. In
the lower division of the body I can see the
intestines, twisting about in a very curious
manner.

Mrs. Dimsdale.

The young of this species, before its birth,
is nourished on the outside of the parent, in a
sort of case, somewhere near the tail: when
they have arrived at the proper size to take
care of themselves, the young insect breaks
its covering, and puts out its head first, the
old one assisling it to disengage itself. In
order to effect its release, the young one sets
kis wheels a going, and as soon as it is free,
swims away, wagging ifs tail like the parent.
This creature is a great tormentor of the
water-flea, an insect not nearly so large as the
common fly. Five or six of them will fix

themselves
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emselves by their tails to the shell or horns
“the flea, and appear 1o give it a great deal

< uneasiness, by its cfforts, though fruitless,
o get rid of it. Here is a glass of water
with duckweed in it, which I have kept with
design to" show you some specimens of the
bell-flower animal, or, as some term it, the
plumed polype.  These animalcules” dwell in
colonies together, in a slimy kind of case,
formed of a jelly-like substance, which, when
out of the water, looks merely like a little
lump of slime; but when expanded in i,
resembles the figure of a bell, with its mouth
upwards : these bells are about half the size
of a small gooseberry, and are very‘trans‘parent,
which makes it easy to see the motions of
its inhabitants distinctly. It seems divided
into several apartments, each of which con-
tains a separate insect: the openings of these
divisions are only just large enough to admit
the head and a small part of the body to be
thrust out beyond it; the creature never en-
tirely leaving its case, and often withdrawing
quite into it, especially as a refuge from
X danger,
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danger, when alarmed by any sudden motion
of the water. Besides the power of moving,
possessed by eachi individual, the whole fa-
mily united enjoys a capacity of altering the
position of their habitaiion: nay, even of
removing if from one place to another; thas,
‘the bell sometimes is found siandine upright,
and at others the upper part is hent down-
wards. The number of these creatures that
live together never exceed fifteen ; therefore,
when they increase beyond that, the bell di-
vides generally trom top to bottom, and forms
two distinct, independent republics.
Laucy.

I should like to see one of these insects by

itself. v
Mrs. Dimsdal-. -

There is one placed in the microscope:

now tell us what yon observe,
Lucy.

It appears tc have a great many tendrils;
perhaps forty, fixed round the head, spread
out in the form of a horse-shoe. These ten-
drils, or arms, the creature stretches out at

pleasure,
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pleasure, as if fo make a carrent in the water,
which brings a number of very minute ani-
malcales to its mouth; some of them it swal-
lows, but others it drives away by a contrary
motion of the walter.

Mrs. Dimsdale.

This insect has not the power of contract-
ing its arms, fike the common polype; bat
when it wishes (o retite into its cell, it brings
them close together, like the folds of a
fan, by which means thcy are easily drawn
in. *

Lucy.

The one T am cxamining has separated
them into four divisions, which are very
much like plumes of foathers.

Mrs. Dine dale.

I shali now exhibit the globe animal, so
named on acconat of its torm, which is like
a round ball without any appearance of head,
tail, or fins.

Yei it moves in all directions; upwards,
downwards: now it rolls over aud over like

12 a bowl:
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a bowl: now it spins like a top, tarning itself
round and round: sometimes it moves slow,
and sometimes fast. It is a very amusing
creature. ' Pray, sister, look at it.

Lucy.

It is quite transparent, except six or seven
black spots; and its whole surtace is set with
moveable bristles.

Mrs. Dimsdale.

Probably they are the instruments that
enable the creature té perform its different
motions. Here is another species of these
animalcules, that live together like the inha-
bitants of crowded towns, and are found on
the coast of Norfolk, living in small tubes,
or cases of sandy matter, united like pieces
of coral; from which circumstance they are
called the pipe insect. Each individual is
a sort of worm, composed of rings, that the
creature can extend or contract, according
to its inclination. The head is exceedingly
beauntiful, and furnished with a double row
of feelers, or arms, disposed in regular order;
most probably for the purpose of seizing its

food,
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food, and conveying it to its mouth. The
cases in which these animals live are formed
of sand, intermixed with minute shells, and
cemented together by a kind of glue, which
I suppose issues from the worm for this
use.

Lucy.

The more you tell us, the more [ am de-
lighted with the wonderful variety in the
shape and habits of these little creatures, and
the extraordinary contivances for their com-
fort and accommodation, according to their
different natures.

Mrs. Dimsdale.

I have yet only mentioned a few of the
most remaikable.  Infusions of different
substances, produce an almost endless va-
riety. 1 will, however, show you two or
three more, if you are not too much tired to
attend.

Both the Children.

Pray go on; we are not in the least
weary.

13 Mrs.
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Mrs. Dimsdale.

I have here some paste, that has stood se-
veral days till it is now quite sour: cannot
you perceive something move in it like living
creatures?

Oh, yes, mamma; pray let us seec them in
the microscope.

Mrs. Dimsdale. v

You can now see them move about brisk-
ly. Vinegar abounds with eels something
like these. Many curious experiments have
been made by ingenious naturalists, by which
animalcules have been found where there
was no appearance of iife.  Ears of blighted
wheat appear to be filled with a soft, while
substance, like fine threads. Who would
suspect this to be insects in a torpid state?
but, on steeping it for several hours in water,
these threads begin to move, and to con-
vince the atfentive spectator that they are
living animals, The same surprising effect
has been observed in potatoes, either boiled
or raw, after standing some days in water.

To
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To the invention of the microscope we are
indebted for a knowledge of these wonder-
ful facts; and the examinaton of many
other minute parts of the creation. Some
future time, perhaps, I may again gratify you
with it; but we have seen enough for the
present. It is proper to change your employ-
ment. We will take a walk ; our afternoon’s
amusement will supply us with conversation
by the way.

DIALOGUE VL.
SEA ANEMONES.

Lucy.

It is such a wet evening, we cannot go a
walking: what amusement shall we find to
pass away the time.

Mrs. Dimsdale.

None but the idle need want employ-
ment: there is always a great variety of

pursuits,
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pursuits, that are both useful and agreeable,
for those who are disposed to fill up their
leisure properly. - It happeos, however, for-
tunately for you, that I have provided an
enfertainment for this evening, that [ hope
will make some amends for the loss of your
watk. “Desire John to bring in the pan with
the sea-insects that I ordered (o be collected
for us. |
Emily.

W hat strange creatures! they are far more
like flowers than insects.

Mrs. Dimsdale.

Therefore they are called sea-anemones.
Look at them attentively : you will by that
means be better able to judge of their form
and motions.

Lucy.

They change their shape continually :
some of them are like a bell with the top
cut off; others resemble a Jitle pillar,
crowned with leaves: there is one encrusted
in a covering of sand and shells, spurting
water out of its mouth like a fountain; look, ‘

it
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it has slipped out of ifs coat of mail, and is
now as defenceless as the rest. Sometimes
they appear round at the base, where they
stick to the pan, and then they become oval:
sometimes they stretch ont the leaves that
surround their mouths, and afterwards con-
tract them close together, like the petals of an
anemone.
i Emily.

The variety of their colour surprises me.
Their prevailing hues are purple, green,
brown, and wviolet, in all their different
shades ; while some are of as rich an orange
as the inside of a melon, and others as white
as ivory: besides, there are others beauti-
fully variegated with black and white, like
the quills of a porcupine. How much larger
some of them are than others: there are one
or {wo that would cover the bottom of a small
plate, whilst few of the others exceed the size
of an oyster.

Mprs. Dimsdale.
Thosce are probably of a different species.

I cannot tell you with certainty what number
of
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of species of these animals are known; but

there are several, and it is likely that more

will be discovered, as future naturalists have

farther opportunities of investigating them.
Emity.

Those things so much like leaves, that grow
round the mouth, certainly serve the creature
for arms; for just this minute I saw one of
them stretch out a leaf, and catch up a small
muscle, that happened to be near it, and af-
terwards carry it to iis mouth, where it was
swallowed up in an instant, :

Mrs. Dimsdale.

They swallow muscles whole without diffi-
culty; and though their shells are closed, in
a day or two after throw up the shells cntirely
empty : from this circumstance the creature
wounld seem to be voracions, were it not
known {o have subsisted for a twelvemonth
on the produce of the sea-water only; neither
does it appear eager in the search of its prey,
but rather waits patientiy till chance throws
it within reach of its limits, as you observed

just now. Let us throw in some little bits of
raw



¥

SEA ANEMONES. 95

raw meaf, that we may see whether they have
an inclination to eat.
Lucy.

Two of them have seized the same piece ;
but neither is disposed to yield it to his anta-.
gonist : they each draw it further and further

,into their mouths, till they will surely meet.
Now the orange-coloured gentleman is al-
mosi trivmphant.  Unfortunate fellow ! he has
slipped his bold, and the grey one will carry
it off.

Emily.

They have again nearly an equal hold : see,
how hard they pull it. The orange-coloured
one has recovered his advantage, and at last
will certainly come off conqueror: he has got
it entirely away; and down it goes, without

ceremony.
Lucy. 1
The grey one is a stupid creatare; though
he was so eager o obtain the prize, he shows
no mark of resentment or anger for his disap-
pointment, but looks as well satisfied as if he
had got it.
Mys.
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Mrs. Dimsdale. -

These creatures are not endued with great
sensibility of any kind, if we may judge
from their habits. As far as they are known,
their intellectnal powers are of the lowest
order, and do not extend much beyond di-
recting them to adhere to those rocks, where
they are most likely to meet with that kind
of food that nature has appointed for their
sustenance. Many species of them feed upon
those floating transparent animals, of a white,
glassy, or of a blue or purplish hue, called
wandering nettles, or sea jellies, that abound
in some parts of the ocean. Muscles, and
crabs also, seem agreeable to them; and they
will sometimes eat one of their own kind, of a
different species, and after keeping it in their
stomach eight or ten hours, or longer, will
throw it up alive, and apparently unhurt.

Emily.

They have the power of moving from one

place to another, however; for this large pur-

ple one has travelled quite across the pan,
and
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and is going to fix himself on the opposite
side.
Mrs. Dimsdale.

Their motion is slow; but still they have
the capacity of transporting themselves from
one place to another, as inclination or necessity
may require. Though their claims to supe-
riority are but few, yet, in this respect they
rank higher than an oyster, which is fixed
to its native rock, without the power of
changing its position.

Lucy.

The oyster has a full compensation in the
strong shell that secures him from injury;
whilst these poor, soft, defenceless creatares
are exposed on all sides to wounds and acci-
dents, from every thing that touches them.

Mrs. Dimsdale.

If they are endued neither with swiftness
to escape from their enemies, nor a hard co-
vering to resist them, a certain quality is be-
stowed upon them, which preserves their
lives from such accidents as are fatal to most

other creatures. Were a sea anemone to lose
K a limb,
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a limb, in a contest with an antagonist, it
would grow again: nay, should it even be
divided in half, the parts would survive,
and, in time, be furnished with a new supply
of members, instead of those it had lost.
The experiment is too cruel for us to try,
merely to gratify a wanton curiosity; there-
fore we must sely upon the account given
by Mousieur Dicquemar, of the effects of
catting members of them in different di-
rections. -
Emily.

Barbarous man! to torment a harmless in-

sect in that manner.
Lucy.

But since he has done so, pray let us hear
what followed. : ]
Mrs. Dimsdale.

He relates, that having clipped oft the
limbs of both a purple and green anemone,
they soon budded out again: he clipped them
off from the same insect a second time, and
in less than a month they were renewed as

before:
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before: he repeated the experiment a third
time, with the same success.
Emily.

Would they continue to have new limbs as

often as they were cut off?
Mrs. Dimsdale.

That is doubtfal; but it is not unlikely,
that after several reproductions, the animal
would be exhausted of matter for the supply
of new limbs: though he does not say that
the operation appeared to have any effect
upon the health and vigour of those on
which he tried the experiment. Several he
cut across, which, after languishing as if in
a sickly state, some for weeks, others for
months, revived, and put forth a new mouth
and limbs, which gradually increased to per-
fection, when they became capable of taking
food as at first. One day, after having di-
vided a brown one, he offered some bits of
muscle to the upper half; these the limbs
seized, and conveyed to the mouth, which
was stretched out (o receive them; but as
the body was wanting, they passed through

K 2 at
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at the other end: the same anemone swal-
lowed them again; but this time they re-
mained within it till the next day, when
they were returned by the mouth. At ano-
ther time he cut one partly across, but did
not divide it; the two parts presently united,
and the wound, though deep, was completely
healed in a few days, with very little apparent
suffering to the animal. It happened once,
contrary to the usnal progress of the divided
parts producing substitutes for those cut away,
that, from an upper half, grew limbs and
mouth at the other end, instead of forming a
new base; so that a monstrous amimal was
formed, that caught its prey and fed at both
ends at once. ’

It seems as if it were impossible to Kkill
them.

Mrs. Dimsdale.

It is indeed very difficult to deprive them
of life. Monsieur Dicquemar exposed them
to great extremes of heat and cold, without

destroying
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destroying their existence. He puat some of
them in a glass vessel, filled with salt water,
over the fire; when the water became heated
- they secemed to feel great inconvenience,
and one of them swelled and died, in con-
sequence of the heat being too excessive:
most of the rest appeared to feel no ill con-
sequences from the experiment. Others he
exposed to a keen frost, till the water in the
vessel was nearly a mass of ice. The ane-
mones appeared as if they were dead; but
as soon as the ice began to melt by the fire,
they showed signs of life, opened them-
~selves, moved about, and recovered, as the
water regained its usual temperament. Sea-
- waler 1s this creature’s natural element, and
nothing seems more baneful to it than fresh
water. Of whatever colour they are, they
soon turn pale after being put into fresh water,
and lose the power of motion; their coat
becomes so flabby, that it may very easily be
stripped off in shreds, and in a short time
they die.

K 3 Luycy.
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Lucy.

Their mouth and limbs are to be seen

plainly, but I can perceive no eyes.
_ Mrs. Dimsdale.

They do not appear to have any; yet they
are sensibly affected with light: were we to
place a lamp, or a candle, over the pan, so
that the licht should shine into it, they would
close up iminediately, and not unfold them-
selves till the light was withdrawn. Though
they are thus affected by a sudden impression
of light, they may be incapable of distingnish-
ing objects, unless they are furnished with or-
gans of sight that have hitherto escaped ob-
servation. W hether sight, touch, or smell,
directs them to their food, is yet unknown,
and can be discovered only by a better ac-
quaintance with them.

Emily.
Have any of their eggs ever been found?
Mrs. Dimsdale.

They do not lay eggs: but in that parti-
cular imitate the nobler orders of animals,
by bringing forth their young alive: they

are



SEA ANEMONES. 108

are known to have produced fen or twelve
at a time. The young ones are extremely
small, but appear to be completely formed,
and immediately on their birth show a capa-
city of fixing themselves, like their parents,
to the rocks which they inhabit. There is
another species of them, more elegant than
any of these, that I was not able to procure.
They are found in oyster beds, and resemble
a claster of white or flesh-coloured feathers:
out of their body and mouth proceed a num-
ber of threads, about the size of a horse-hair,
which, on being examined with ‘a micro-
scope, appear to be composed of a prodigious
number of vessels, through which some fluid
was scen to circulate, but of what use these
are to the animal has not yet been discovered;
though it is most likely that they are the or-
gans of some sense, as feeling, or smell, which
is essential {o its preservation or support. I
have now told you most of the particulars I
know of these creatures. It is probable that
there are many other circumstances relative to

them, were they more exposed to our notice,
that

N
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that would eXcite our admiration; yet we are
sufficiently acquainted with them to acknow-
ledge, that the same wisdom and design is
apparent in the correspondence of their sirac-
ture and organs with their habits and nmiode of
life, as are visible in the other parts of the cre-
ation; so that we may say with the Psalmist,
““ O Lord, how manifold are Thy works! in
wisdom bast Thou made them all.  The earth
is full of Thy riches: so is this great and wide
sca, wherein are things creeping innumerable,
both small and great beasts. These wait all
upon thee, that Thou mayst give them their
meat in due season.”

DIALOGUE VIIL.
METEORS.

Lucy.
Whar a beautiful rainbow! Make haste,
Emily, or it will be gone before you reach the
window.

Emily.
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Emily.

How grand! the arch extends from one side
of the sky to the other. "W hat fine colours!
purple, blue, green, crange. Ah, it is fainter,
the sun is gone in: it is almost gone.—
Mamma, pray tell us what makes the rain-
bow appear and vanish so suddenly.

Mrs. Dimsdale.

Before I reply to your question, tell me
where the rainbow is situated, with respect to
the sun.

Emily.

It is directly opposite to it. Dear, how it
pours: and ilie sun shines again quite bright;
the rainbow is finer than before—the colours
are charming. '

Mrs. Dimsdale.

Just now, when the sun went in, you ob-
served that the rainbow nearly vanished; but
as soon as the sun shone again, the rainbow
appeared as splendid as ever.  Docs not this
lead you to suspect that the changes of the
rainbow depend upon the sun.

Limily.
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Certainly; but what effect can the sup
have upon the rainbow, at such a distance
from it? '

Mrs. Dimsdale.

It depends wholly upon the sun; were there

no sun, there could be no rainbow.
Lucy.

You surprise me: I thought the rainbow

had been a real coloured arch,
Mrs. Dimsdale.

The rainbow is always seen opposite to the
sun, because it is formed by the refraction of
the sun’s rays on the drops of water falling
from the clouds. '

Emily.

Refraction: what is that ?

Mrs. Dimsdale.

I will endeavour to explain it to you, in
the plainest manner possible. The rays of
light, which issue continually in all direc-
tions from the sun, pass in direct lines {o the
earth, till they meet with any thing to ob-
struct their course. If the body that inter-

rupts



METEORS. 107

rupts their passage be solid, or opake, they
are driven back, which is called reflection;
and by meeting our eyes, are the cause of all
objects being visible io us: but when the
rays of light fall on substances that are (rans-
parent, they pass through them, not in direct
lines, but are bent out of their natural di-
rection. This bending of the rays of light
is called refraction, and differs in degree ac-
cording to the resistance of different bodies
thus, water refracts more than air; and glass
more than water. Refraction produces many
extraordinary effects upon the appearance of
objects. In the present instance, the drops of
water in yonder cloud refract, or bend, the
rays of light that shine on them, and by that
means cause the variety of colours that you 50
much admire, ‘

Laucy.

I do not doubt that it is as yousay; but how
could any one find out that the sun shining on
a cloud full of water was the cause of the rain.
bow?

Mrs.



108 DOMESTIC RECREATION.

Mrs. Dimsdale.
 An easy experiment, that 1 will show you,
will convince you that it was not so difficult
as you imagine, to discover this to be .the
cause of the rainbow. Bring me the glass
bowl, in which you used to keep the gold
fish. '
Lucy.

Mamma, hereitis. I am quite impatient

to see what you are going to de with it.
Mrs. Dimsdale.

Emily, fill it with water, and give me a
piece of string that I may hang it up, so that
the san shall shine full upon it. Now, what
do you see?

Lucy.

The side of the globe next the sun is of a
full red.

Mrs. Dimsdale raises and lowers the globe
alternately.

Emily.
Now it is changed to a yellow, green, blue—

all the colours of the rainhow.
Mrs.
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Mrs. Dimsdale.

Are you not convinced, by the effect of the
sun on the globe of waler, that the arch in the
sky is produced by the same cause?

sl ey,
Yes; I understand it clearly,
Mrs. Dimsdale.

The different degress of refraction somes
times give false notions of the distance and
size of objects. For example, if the eye is
placed in a mist, things beyond the mist seem
further off than they are; consequently, to
fishes, which see through the medium of water,
which is thicker than air, whatever they see
out of the water must appear to them more dis-
tant than they really are. On the contrary,
if the eye is placed in a thin, or rare medium,
like a clear atmosphere, objects that are in a
thicker or denser mediam, like water, will
seetn nearer than they are, and in some cases
their size will be magunified.  You are both so
attentive, I will amuse you with another ex-
periment, which will make this clearer to you
than I can otherwise do.

I Emily,
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Emily.
How kind you are, to divert us so agreeably.
Brs. Dimsdale.

Bring me a bason. I will put a crown piece
into it. Walk back a few paces: can you
sce the crown?

Loucy.

No: it lies in the bottom of the bason; and
ihc side of the bason hinders me from seeing
ity

HMrs. Dimsdale.

Fill the bason with water, and retire to the
same distance.

Lucy.

. How strange! I can sce it plain!y now; it
scems raised by the water.

Mrs. Dimsdale.

The effect is caused by the refraction of the
rays of light by the water, which brings the
crown picce nearer {o your eye than it really

for if you look into the bason, you will
perceive it still lies at the bottom, as it did
before.

| Loucy.
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Lucy.

It is really so: I can no longer trust my own
eyes.

Mrs. Dimsdale.

There is no sense so liable to deceive you
as the sight.  Observation, and the habit of
examining things with exactness, are the best
means of correcting its errors, and will enable
you to trust to the representations of your
eyes, without any danger of important mis-
takes. I am sorry you went to bed so early
fast night; had you sat up half an hour later,
you might have scen a phenomenon not very
usual.  There was a lunar rainbow about nine
o’clock in the evening. The moon shone
bright, and the bow displayed tlie same co-
lours as that we have Just admired, only they
were fainter,

Limily.

I suppose that was caused by the refraction
of the moon’s light upon the water in an oppo-
site cloud.

BMrs. Dimsdale.
You judge rightly.  There are also some-
L2 timcs
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times arches scen in the sky, of an evening, of
great brightuess, the colour of which is white,
or yellowish, that are not caused either by the
sun or the moon,
Emily.
‘What then can produce them?
Mrs. Dimsdale.

They are supposed to be of the same kind
as those streaming lights of white, red, and
yellow, that we observed some time ago, dart.
ing from the north, in a variety of forms and
directions.

Lucy.

You mean the Aurora Borealis; but those
streamers scarcely remained a moment the
same, cbanging their colour and shape con-
tinually.

Drs. Dimsdale.

"Those who have seen the lyminous arches,
describe them as lasting ten minutes, or a
quarler of an hour: and sometimes throwing
out vivid flashes of coloured light; at other
times growing fainter or stronger; and, at
last, disappearing in patches, till the whole

vanished
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vanished entirely. ~ The Aurora Borealis
makes a beautiful appearance, occasionally,
in our climate: but it is never scen here in
so much jerfection as in the countries near
the poles, where the strong reflection of this
mefeor may be estecrued as one of the fa-
vours of heaven, to console the inhabitants
of these dreary regions for their long depri-
vation of the light of the sun, which does
not rise to them for months together in the
winter.
Enmily.

[ am surprised they do not all leave such a
dismal place, and settle where the sun rises
every morning.

Lucy.

As they are used to live so long without sun-
shine, I suppose they do not feel the want of
it.—Iark! it thunders: what a black cloud
there is yonder; 1 believe there will be a
storm.

Emily.
How majestically it rolls; and it lightens
L3 excessively,
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excessively. It hails; the birds seem frights
ened, and basten to the trees for safety.,
Mrs. Dimsdale.

The weather has been very sultiy lately,
It will clear the air, and do a great deal of
good.

_ Lucy.

‘What good can it do? Iam always afraid
of it, because I have heard that houses have
been set on fire, and men killed, by lightning,

Mrs. Dimsdale.

Such accidents happen sometimes, but they
are very rare: when the number of people
that remain unhurt are considered, perhaps
there is uwot more than one in twenty thou-
sand persons who loses his life by lightning.
Above all other reasons for restraining your
apprehensions, you shounld remember, that He
who forms the lightning directs ils. eourse;
that our lives are at all times in his Hand ; and
that nothing can hurt us without his pers
mission,

| Lucy.
¥ will endeavour to keep that in mind whens
' over
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ever there is a thunder-storm; but you have
not explained the benefits of thunder and
lightning.

Mrs. Dimsdale.

There are probably some advantages de»
rived from lightning that are not generally
observed ; but it is obvious that thunder-
storms render the air pure and wholesome;
they destroy insects, which would otherwise
increase to a very inconvenient number; and
they give to the rain a fertilizing quality,
which makes vegetation flourish. In tropi-
cal climates, where the heats are excessive,
and the air loaded with noxious vapours,
it would be scarcely habitable, were not
the atmosphere frequently cleared by thunders
glorms. '

Lacy.

If it did not make my eyes ache, I conld
look at the lightning with pleasure ;s it is the
loud rumbling of the thunder that frightens
me, :
| Mrs. Dimsdale.
¥ lie sound is indeed torrific ; but hefore that
‘ reacheg
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reaches your ear, the danger is past. Thunder
is merely the report of an explosion in the
sky, when the clouds are loaded with electric
matter, which discharges itself in flashes of
lightning. 4
' Lmily.
I do not know what clectric matfer is.
Mrs. Limsdale.

Electricity is a certain power, or quality,
that is found in many substances, of atfract-
ing light bodics, after having been warmed
by rubbing ; and, in some cases, of throwing
oul sparks of fire, as you once had an oppor-
tunity of observing, when your cousin Charles
caught the black cat, and rubbed her back
the conirary way to the hair, in a dark closet.
This effect was caused by the electricity of the
hair,

Emily.
I remember it very well.
Mrs. Dimsdale.

Electricity, under particular circumstances,
may be communicated from one body to
another. This electric matter is supposed  to
rise from the carth into-the higher regions of

' the
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the atmosphere, and there to attract the watery
particles together, till they are formed into
clouds: one cloud filled with electric matter
atlracts another, till a vast mass is collected,
which, when overloaded with electric matter,
discharges itself in-repeated flashes of light-
ning, frequently followed by loud claps of
thunder, and often attended by violent rain
and hail. This is called a thunder-storm g
but would more properly be termed a lightning
storm, as the thunder is only a consequence of
the lightning.
Lucy.

If thunder is nothing but a sound, why did
the ancients represent Jupiter holding a thunes
derbolt, like a flaming dart, in his hand.

Mrs. Dimsdale.

They were ignorant of the {rue cause of
thunder, and believing that accidents which
happened from lightning, were caused by the
force of a solid body, they represented it un-
der the form of a flaming dart, and used it as
an emblem of sovereign power; and conse-
quently a proper attribute for Jupiter, whom

they .
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they worshipped as the king of heaven. In
the latter ages of Rome, when they raised
their emperors to the rank of divinities, they
frequently placed the thunder-bolt upon the
same medal with their heads.—The storm is
over, and the evening is growing very fine:
all nature looks revived. Let us prepare
ourselves for a walk, that we may cnjoy the
plecasant change occasioned by the thundere
storm.

DIALOGUE IX.
LIGHT AND COLOURS.

Lucy.

I an glad you are come, mamma., We
have been in the garden this half hour, di-
verting ousselves with blowing bubbles of soap
and water into the air, and admiring their fine
colours.

: Mrs. Dimsdale.

The great philosopher, Sir Isaac Newton,

madg
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made use of such bubbles in his experlinents
on the nature of light and colours, which
was but 1mperﬁcﬂy understood before his
time,

Emily.

Did he succeed in finding out what makes
the grass green, the sky blue, and birds, and
flowers, and butterflics of different colours?

Mrs. Dimsdale.

Alter much reflection, and many experi-
ments, he discovered that the rays of light are
composed of still smaller rays of different co-
lours, which, when separated from cach other
by a prism, or picce of glass cut in a triangus
lar form, each remains unchangeably of ifs
original colour,

Emily. £

Of what colours are these small rays?

Mrs. Dimsdale.

I will write them down for you, that you

may learn them by heart. Tlhey are violet,
indigo, blac, green, yellow, orange, and red.
I'rom these seven primary colours proceed the

vast variely of hues that visible ohjects of all
Kinds
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kinds present {o us, by the intermixture of
one with another: thus, yellow and blue make
green; red and yellow make orange; and so
on, according to the order and proportions in
which they are combined.
Lucey.
Pray what makes white?
Mrs. Dimsdale.

It is a mixture of all the seven eriginal
colours together. Bodies that appear whitey
reflect nearly all the rays of light that fall on
them equally. Coloured bodies reflect chiefly
those of that colour which distinguishes
them, and absorb or swallow up the rest;
for example, the scarlet poppy you see yon-
der, reflects only a mixture of red and
~orange-coloured rays ; but the lily that stands
by it, reflects the rays of every colour: on.the
contrary, substances that appear black, absorb
instead of reflecting the rays that fall on them ;
that is, the rays of light are lost within them,
and are not returned to the eye, as in other
€AaSes.

Lucy.
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Lacy.

If the rays of light had been all of one
eolour, I suppose every thing would have
been alike. ;

Mrs. Dimsdale.

It could not have been otherwise. T.et
us admire the goodness of Providence, whe
has so bountifully provided for our enjoy-
ment by this single - arrangement only of
the composition of liglt, which produces
such an innumerable variety of shades and
colours, adapted to render the exercise of
sight not only useful, but inexpressibly
agreeable.

Limily.

That is a thought that never. struck me
before.. We enjoy many pleasures every day,
without being sensible of them.

Lucy.

I understand that the difference of colour
between the leaves of the rose tree and the rose
itself, arises from their reflecting, or sending
back, rays of different colours, and absorbing
all the rest; but what makes them refiect one

M peculiar
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peculiar colour above others? or why docs a
Tuby reflect Ule red R and a topaz yellow
rays?

§ Mrs. Dimsdale.

It is a very natural question, that lias
puzzled wiser heads than ours; nor has it
yet been clearly ‘explained. We know the
fact, bat cannot satisfuctorily account for it.
The reasons that have been given for this
property of bodies are too difficult for yonr
comprehension at presenf. It is a curious
circumstance, that it is sometimes possible to
deprive subsfances of this quality, and to
render things white, or colourless, which
belore were coloured.  Gather that beautiful
rose. It is now of a full crimson. When
we go into the iov.sv, we will hold it over
some burning sulphur, and it will lose ifts
colour, The art of bleaching linen, cotton,
and other manufictures, depends upen the
same principle.  The matertals that are used
deprive them of that quality which gave them
colour. Things that regeive their colour from
dyes, lose part of ity or fade, by being ex-

- l;o:';xi
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posed to the heat of the sun’s rays. Some
philesophers have thought that animals, ve-
getables, and minerals, are all formed of an
earthy subsfance, which is white; and that
their different colours proceed from the addi-
tion of very minute particles of coloured mat-
ter, which, like the infusion of a dye to linen
or silk, givea tint to the whole. This idea
has arisen from a variety of experiments, in
which the green colour has been extracted
from grass and the leaves of plants; and the
red, purple, and blue especially, from flow-
ers. 'The whiteness of many parts of plants
sirengthens this opinion. Some flowers, you
know, are maturally white; and the weod,
pith, sap, cotton, seeds, and roots, are genes
raily so.
Luey.

The inside of a radish is white; it is only.

eevered with a kind of coloured skin.
Emily.

And so are birds’ eggs, and the shell of a

Yabster; the colour is only on the ontside.
M 2 ' Mus,
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Mrs. Dimsdale. :

The colours of many kinds of fruits are
superficial; and Mr. Dalaval, who has paid
great atlention to this subject, found that
feathers owed their. colour entirely to a very
thin layer of some transparent matfer on a
white ground. He examined several other
animal substances, and some minerals, all of
which, he had good reason to believe, owed
their colour to the same cause.

1 Emily.

But there are many substances that are
coloured throughout.

Mrs. Dimsdale.

Mr. Delaval supposes that the same prin-
ciple may be admitted in those cases. The
yellow colour of gold, which is coloured in
all ifs parts, he attributes to a yellow trans-
-parent matter, tkat forms part of the peculiar
substance of that metal, and is mixed equally
with the white particles of the gold. He
thinks that the light reflected by the white
particles of gold, is transmitted through the
yellow transparent matter; and that it is pro-

bable
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bable that every white particle, though in«
eonceivably small, is covered with the trans-
“parent yeltow matter; as foils are made by
covering white metals with transparent co-
-lours: in other words, it is his opinion, that
all colours are produced by the transmission
of light from a white ground, throogh a
transparent colourcd medium.
Lucy.
Pray explain the meaning of transmission,
HMrs. Dimsdale.

I‘s usual signification is, a sending from
oue to anotber; on this oceasion it is used fo
«.5press the passage of the rays of light through
tvansparent bodies.  Look through the grecus
bouse window: you sce the plants within
plainly, becanse the glass transmits the rays
of Heht, or suffers them to pass through it.
Clese the shulter; you can .no longer see
infe the greenthouse, because the . shulter,
hoing an opake bedy, intescepts the rays of
Lights

Elniely.
I thought you told ws that g

1
1
§

ass refracted
e rays of light,

M3 s
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Mrs. Dimsdale.

Glass, and all ofher transparent bodies,
transmit and refract the rays of light at the
same time. The rays pass through them,
though not in their direct course. Children,
obscrve the distinctions I am going to make.
A ray of light is said to be direct if all the
points that compose it lie straight between
the radiant and the eye: if it be bent out of
its course, it is refracted; if driven back,
it is reflected ; and if it pass through any me-
dium, it is transmitted. A little attention will
make these terms familiar to you, and enable
you to understand more clearly shat I have
been telling you,

Emily.
I'suppose the sun and moon arc radiants,
He Mrs. Dimsdule.

Any object from which rays proceed to the
eye is a radiant,  There is an important dife
ference, however, between the light of the sun
and that of the moon. Thesun is a luminous
body; that is, his light procecds from hims-
gelf. The moon is only an illuminated body ;

because
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because the light she reflects is received from
the sun. Give me some example, that shall
show you comprehend me.
Emily.
Luminous bodies are such as shine in the
“dark; or rather, where there would be no
light without thema, A candle, I suppose, is -
a laminous body: and your diamond ring,
when it sparkles, from the light of the candle
~shining upon it, is an illaminated body.
DMrs. Dimsdale.
Very well ex plained.
Lucy.

How do you account for the brilliancy of

diamonds, and other precious sfones?
‘ Myrs. Dimsdele.

From their extraordinary degrees of refrac-
tion. 'The more powerful the surface of a
transparent body refracts, the greater quantity
of light it reflects, whigh is the cause of their
sparkling with such brilliancy; and their
display of vivid colours arises from their
separaling the different coloured rays, asin a
prism, classing all those of one colour together.

Lucy.
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Lucy.

I cannot understand how the rays of light
that are reflected from any object can reach
youreyes and mine, and those of twenty other
people, if they happen to be in sight of it, at
the same time,

Mrs. Dimsdale.

Every point of a visible object reflects in-
humerable rays every way, which, by ema-
nating in all directions, reach the eyes of any
number of beholders, without inferfering with
cach other. The eye is formed to receive the
rays, which, passing through the pupil, fail
on the back part, called the retina, and there
represent an image, or picture, of the objects
of sight, as we see things in a looking-glass
reflected in their proper shape and colour.
Nothing can be more admirably adapted to
their design than the different parts of the eye,
as well as the peculiarities of the eyes of dif-
ferent animals.

Emily.

We will be very attentive, if you will fell

us
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us how the eye is formed, and what are the
uses of the different parts.
Mrs. Dimsdale.

It is too late to begin such a subject. We
must go into tea; but whilst you work to-
morrow mortning, if I see that you are indus-
trious, perhaps I may indalge your laudable
curiosity.

DIALOGUE X,
THE EYE.

The human Eye compared with those of
Animals.—The Gnat.

Emily.

WEe have both brought our work-bags,
and are come to claim your promise of telling
us some curious things about the eye.

Mrs. Dimsdale.
I am willing to perform my engagement;
: but
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but you are too young to comprehend more
than a general description of some of the
most obvious parts. When your under-
standings are more advanced, 1 will request
a friend of mine, who is an anatomist, fo
disscct an eye, and give you a lecture upon
it.
Lucy.
That will afford us a better notion of it.
Mrs. Dimsdale.

Before I describe the eye, I shall point
out the uses of some of its appendages,——
The eyebrow is not merely an ornament,
but is placed above the eye to moderate the
force of the rays of light; the eyelids, with
Ahe fringed bairs that surround them, per-
form the same office, and also prevent the
entrance of dust, flics, or other small sub-
stances, which might burt this delicate or~
gan. Besides covering the eye during sleep,
and when exposed to danger, they serve, by
their frequent motions, to wipe and keep it
clean, they assist also in diffusing the tears
and eily moisturg from the glands, which

arg
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are continually discharged in order to pro-
mote the easy motion of the eye. The edye
of the under eye-lid stops the tears, and
conducts them to a small hole, formed in
the fore corner of the same cye-lid, through
which they fall into a little bag, called the
tear-bag; at the botltom of this receptacle is
a fine tube, or pipe, that gives them a passage
to the nose.
Lucy.

This is plainly the reason why so much

water runs from the nose when we cry.
Ernily. -

I had no notion that we ever shed tears
without crying.

Mrs. Dimsdale.

We do not shed them unless they overflow
the eyelid : the usual discharge, as I have al-
ready remarked, is carried off.  'Without this
continual moisture, the svrface of the eye
would grow dry; nor would it slip so casily
under the eyelid, when torned from one
point of view {o another, as at present.  The
eye is moved by six muscles, which are

fleshy
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fleshy fibres, that have the power of stretcha
ing out and contracting. The muscles of
the eye may be compared {o elastic strings,
which pull it whatever way is wanted: thus,
by contracting the proper muscle, we turn our
eyes either upwards, downwards, or sideways.
T'hese muscles, thc optic nerve, and the whole
globe of the eye, lie in a soft bed of fat, which
grealy assists the eye and the muscles, in
the great variety of motions of which they
are capable.
: Emily.

What a curious apparatus belongs to the
eye! Since the outward parts are so nicely
confrived, surely the eyc itself will still more
deserve our admiration.

Mrs. Dimsdale.

Let us next remark the situation of the
eye, which is the most convenient that can
be imagined for the purpeses of sight. Ifs
form resembles that eof a globe, w}mn taken
out of the cavity that contains it; it consists
of three distinct ﬂmr.,-.:, or humours, as they
are generally calied, enclosed within several

ol ‘ ‘r
COalS,
2
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coals, or coverings. The outward coat co-
vers the whole eye, except that part which
we call the sight: immediately under this
lies another coat, which covers the whole;
but with this precaution, that it is transpa-
rent, like born, on the fore part, and from
that circumstance has received the name
of cornea.  This membrane contains the
aqueous humour, which is a clear, transpa-
rent fluid. The choroides is the next coat,
and is likewise transparent in front: beneath
the transparent part of it lies the chrystalline
hamour, which resembles a clear ball of
Jelly.  The vitreous, or glassy humour, fills
all the hind part of the cavity of the globe,
and gives it its roundness; behind it is spread
the retina, which is like fin¢ net-werk, and
covers the bottom of the eye, opposite to the
sight. On the retina are painted the images
of visible objects: but how these images are
conveyed to the mind we know not.  The
large pair of nerves, which pass from the eye
to the brain, arc supposed to be the means of
communication; but it cannot be explained

N in
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in what manner this operation is effected, as
we are wholly ignorant how the mind acts

~upon the body, or the body upon the mind.
That striped, variegated circle calied the iris,
~which varies in colour in different persons,
{whence we say that such a one has blue,
grey, or black eyes,) is formed from a part
of the choroides that is double. Near the
centre of this circle is a little dark spot, named
the pupil, through which the rays of light
pass to the retina. The different humours
serve fo refract and reflect the rays in such a
manner, as those only which are required for

~impressing images in the relina shouid pass
through the pupil, which is nothing but a
small opening left free for that purpose; but
as there arc some occasions when the ad-
mission of more or less rays are necessary,
the iris has the power of cnlarging or dimi-
nishing the size of the pupil, by means of
fibres that act conlrary ways, an alteration
that takes place on our change of situation:
when we go into a glaring light, the pupil is
contracted, to prevent the eye from being
overpowered
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overpowered ; but if we remove into an ob-
scure place, or info the dark, the pupil ex-
pands, that it may collect as many rays as
possible.  Besides the parts [ have mentioned,
the eye is amply furnished with glands, veins,
and arteries, by means of which the blood is
circulated through it.
Lucy.

The pupil in the eye of the cat differs in
shape very much from ours: it is like a black
line drawn lengthwise.

Mrs. Dimsdale.

The cat has the power of opening it very
wide, and shutting it very close, which en-
ables her to see well both in the light and
in the dark; a useful quality to an animal
whose prey lurks in holes and corners. In
the horse, the sheep, and the ox, il is an ob-
long, placed across the eye, that they nxdy
be the betler able to see on each side, and
avoid any thing hurtful to them; as well as
to discern their food, which is spread npon the
ground. It is probable that all creatures that
feed in the night, as they require the capacity

N2 of
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of collecting a great quantity of the rays of
light, arc furnished with large puplls, as is
the case with these animals.

Loucy.

I'should be vastly entertained with hearing
the same parts of different animals compared
together,

Emily,

So should I'; but [ would rather hear some
more particulars of tke different kinds of eyes,
before we begin upon any other subject.

Mrs. Dimsdale.

In man, the eye is placed chiefly to look
forward: but so as nearly to take in the he-
misphere, or half the circumference of the
horizon: in birds, and some other creatures,
they are so fixed as to enable them to sce the
greatest part of the circumference of the ho-
rizon at once, that they may be the belter
able to seek their food and escape danger.
The eyes of hares and rabbits are placed so
much towards the sides of the head, that they
can sce nearly all round them; but the eycs
of the dogs which pursue hares and rabbits,

are
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are sct forward in the head, having but little
occasion to look backwards, as their game al-
ways runs before them.

Lucy.

I suppose such creatures as the crocodile,
the frog, the snail, and many insects that
cannot move their heads, can see ouly straight
forwards.

Mrs. Dimsdale. :

In those animals that are deprived of this
advantage, some other contrivance is genee
rally adopted, better suited to their manner
of lite,  The bead of the snail 1s immoveable,
but ifs eyes arc fixed on the tips of its flexible
horns, which can be turned, at pleasure, from
one side to the other. Spiders have no neck,
and consequently cannot furn their head:
to make them amends, they are furnished
with -four, six, or cight eyes, resembling a
locl et of diamonds,~which renders them ca-
pdbxe of calching their prey, which is the
common fly, a nimble and timid insect, that
would mostly escape, if tliey were obliged
{o turn their heads to look for it. The eyes

‘N 3 o Lng
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of fishes differ extremely in their size, figure,
and situation; and are, doubless, regulated by
a wise accommodation to their different modes
of living; but as the element in which they
live conceals their habits from our notice, I
shall pass over their parlicularities, and re-
mark, that the eyes of the mole, which was
formerly thought to have nome, are wonder-
fully adapted to ifs situation. They are ex-
ceedingly small, and being fixed far back in
the head, and closcly guarded with strong
hair, are preserved from the injury they would
be liable to feel, from the dirt falling into
them, in the creatare’s progress undergronnd ;
but when it comes to the surface of the carth,
it is thought to have the power of pushing
them forward, and bringing them into use.
Frogs, and many birds, as also the crocodile,
have a strong, transparent membrane, that
they can draw over their eyes at pleasure,
when any thing is likely to hart them, The
-eyes of fliecs being immoveable, as well as their
heads, they would be greatly exposed to their
enemics, were 1t not for the multitude of eyes
with
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with which they are supplied. Their eyes
are like a fine net-work of diamonds; each eye
being an assemblage of many thousands of
small, but perfect cyes. 'Those who have
examined them with very powerful micro-
scopes, pretend to have seen eight thousand in
the two cyes of a common fly, and a much
greater number in some other insecls; buf,
without relying on the exactness of their
reckoning, we may be assured that they are
extremely numerous, Besides these eyes,
composed of so many brilliants, they have
likewise single eyes, differing in number and
sitnation in flies of different specics: these
single eyes are very small, compared with the
whole cluster of a reticulated eye; but a great
teal larger than any single eye in the com-
pound ones.
Duega s’
Have butlerflies reticulated cyes?
Myrs. Dimsdale.

Yes; most of the different classes of flics
have two of thesc eyes, composed of an in-
numerable group: the colour of these clus-

- tered

"
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tered eyes is various in different specics; some
are brown, others yellow, others green, and
others red, differing in all the shades of those
colours.  Scme are likewise much more trans-
parent and brilliant than others : the pearl eya
of the dragon-fly resembles shagreen, when
scen through a magaifying glass.
Laucy.

Here is a gnat upon my arm; I wish I

could examine his reticalated eyes.
Mrs, Dimsdale.,

I have not a microscope at hand; but you
may perceive that his head is very swmalls
hLis eyes are proportionably large, and nearly
meet ench other, covering the greatest part of
his head, as with a coronet of jewels. Ilis
thirst for blood makes him a troublesome
companion, though his curious structure
draws our admiration. 2

Lucy.

How he stings! I can see his proboscis

fixed to my arm.
Mrs. Dimsdale.
With that instrument he picrees the flesh,

and
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and sucks the blood, which seems to be his
natural food. To an inconsiderate person, a
guat may appear a iminute and insignificant
member of the great family of animated na-
tare, yet the Universal Parent has conde-
scended to provide, in an admirable manner,
for every enjoyment of which he is capable:
he is furnished with fine light gauze wings, to
transport him wherever he pleases; his head,
encircled with eyes, enables him to see all the
objects about him, in every direction; his ta-
lons are so sharp, or gummy, that he can
wallt on the upright panes of a glass window
his feet are supplied with brashes, for cleaning
his wings and his head; a plume of feathers
adorns his forchead; and he sounds a trum-
pet to give notice of his approach.’
Emily.

Are all gnats alike? I think I have observed
several kinds.

Mrs. Dimsdale.

There are many specics of them. ‘A great
nataralist, Dr. Derham, observed forty kinds
in the county of Fssex,

Laucy,
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Lucy.

There are always great numbers of them
buzzing about the water side, on a sumuer’s
evening.

. Mprs. Dimsdale.

This creaturc undergoes several metamor-
phoses. Its first state of existence is in the
water; in standing ditches and ponds espe-
cially ; which accounts for the swarms that
are scen in warm weather, hovering in the
air, in many places. From the ego laid by
“gnats; on the surface of the water, proceed a
number of minute worms, which, sinking to
the bottom of the water, as soon as they are
hatched, form for themselves coverings of
fine sand, or earth, cemented together with a
sort of glue, but open at both ends, that they
may go in and-qut as they please. Before the
gnat-worms’ have attained their fall growth,
they are obliged to come frequently to the
fop of the water, in order to take breath: this
they do by keeping the end of a small pipe,
which issues out of their bodies, above water.
The worm belonging to the largest species of

gnats,
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gnats, changes its skin three times before it
leaves the worm state and becomes a nymph.
It is now shorter and rounder than before,
and the body bent like a ring: but even now
it has the power of stretching out its tail, and
swimming about swiftly. When these in-
sects have quitted their first habitations, and
the figure of worms, they rise to the fop of
the water, enclosed in a kind of case, with a
large head and mouth, two black eyes, two
horns, several tufts of hair on different par(s
of the body, and a tail with a brash of hair at
tiie end of it, which being smeared oyer with
an oily fluid, serves to keep them above wa-
ter, and enables them to steer where they
please, without being wetted or injured by the
waler.,
Lucy.

In future I shall observe attentively all the
inscets I see; for 1 suppose there are other
‘kinds, equally worderful in their formu and
habits,

Drs. Dimsdale.

You will do well to acquire the habit of

altentive
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attentive observation. There is almost as
much difference between those people who
are nice obsérvers, and those who carclessly
pass over every thing they see, as between
the blind and those who have their sight.
To the minute examiner, an insect, a leaf,
or a feather, affords subject for admiration
and acknowledgiment of the wisdom and
goodness of that Great Being, by whom they
were formed with parts and inclinations so
exquisitely adapted to the ends for which they
were designed; ‘..U to persons of the other
description, they are disregarded as trifling
or contemptible. Children, you have been
confined already too long; go abroad and

7

amuse yourselves.

DIALOGUE
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DIALOGUE X1

Singing of Birds.— Natural History of the

Cuckoo.

Lucy.

EmivLy, open the window, that we may
hear our favourite blackbird the better, as
he sits there on the chesry-tree, warbling to
his mate.

Emily.

Pretty fellow! if he knew how secure he is
here, he would never expose himself to the
sportsman’s gun, by wandering from the
garden.

Laucy.

I suppose singing is the language of birds.
I should like to understand what he is saying :
perhaps he is giving directions to the young
ones before they veniure abroad.

Emily.
It is likely that birds have some method of
o conveying
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conveying. their meaning {o each other; but
I do not think that singing is their language,
because they do net. sing at all the greatest
part of the year. Hens scarcely ever sing;
and many kinds of birds have no song.
Were that the case, large birds would be all
dumb, and unable to make their wants known
{o each other; for I have heard that no bird
tavger than a blackbird is known to sing.
Lucy.

. That is very strange : I should have thought
that the stronger the bird, the more capable
it would be of exerting its voice.

. Emily.

Sincc large’ birds cannot so easily conceal
themselves as small ones, a fine voice would
have been a dangerous gift; for the louder
their song, the more they would have been
exposed to. their ‘enemies. + Nor do [ think
that their capacity of singing depends so
much on the strength of their bodies, as on
something particular in the throat. But here

gomes mataoma; she will have the kindness to
tell
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teil us what is supposed to enable a bird to
sing well. : e
Mrs. Dimsdale.

Mr. Hunter, the anatomist, dissected seve-
ral birds, both male and female, in order te
discover what were thedistinctions of those
which excelled in vocal powers; and he found
the muscles of a part of the throat, called the
larynx, (which is the instrument of voice in
man, as well as birds,) strongest in those birds
which had a superior capacily of singiag,
and stronger in the male than in the, female;
but it is remarkable, that in those that could
not sing, there was no such difference ob-
servable between the cock and the hen. The
Honeurable Daines Barrington, who has paid
great attention to this subject, says, that
though the power of singing depends upon
the original formation, yet it is greatly pgo-
moted by plenty of food.

Emily.

I bave often wondered why birds in cages

should sing all the year round, except while

they are moulting, as those at large sing only
02 a few
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a few months: but this accounts for it, as they
are fed as well in winter as in summer,
Mrs. Dimsdale.
- Birds in a wild state seldom sing longer
than ten weeks in a season.
Lucy.

But that is always in the spring, when
small birds can find plenty of such food as
they like; for they live chiefly upon the buds
of plants, fruits, seeds, and insects.

Mrs. Dimsdale.

The first sound a bird utters is a cry for
food.  This chirp is known, by nice ob-
servers, to differ so much in every species,
that a person skilled in the matter can dis-
tinguish what kind of birds are chirping,
though the nest be out of sight.  When young
birds are about a month old they begin to
cabl; which is only a repetition of a single
note, and is probably a significant sound,
understood by their - comnpanions, as it is
common to both sexes, and is continved
through their whole lives. When the cocks
grow older, they make frequent-and repeated

altempfs



SINGING OF BIRDS. 149

attempts to learn to sing, and are often ten
or eleven months before they are perfect in
their lesson, which, when once attained, con-
tinues, without any alteration, from season
to season. The irregular notes, expressed
by birds in learning their song, arc called
by the birdcatchers, recording. We may
observe, that practice and perseverance are so
necessary to bring any thing to perfection,
that even a bird, without them, cannot learn
to chaunt that peculiar song, which, from be-
ing common to the species, we are apt to call
natural.
Ede

Is it not natural ? Surely every linnet would
have a linnet’s note, were he never to hear
other linnets sing.

Myrs. Dimsdale.

I was once of your opinion, but since I have
read Mr. Barrington’s ex periments, it appears
clearly that their singing is the effect of imie
tation.

Eociit,

Pray tell us what his experiments were.

o3 Mrs.

. 45 <
B
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Mprs. Dimsdale.

He deprived several nestlings of thie op-
portunity of hearing their parent’s song, by
_taking them from the nest when very young,
and placing them where they could hear only
the notes of birds of a different species.
Amongst others, he brought up a linnet under
the fuition of a tit-lark, and when he was
perfectly grounded in the tit-fark’s song,
he hung his cage near those of two linnets;
yet he never learnt their notes, which might
have been supposed natural to him, but cons
tinued fo sing like a tit-lark. He gave to
another linnet, an African bird, called a ven-
golina, for a tutor, and he succeeded equally
well in imitating his master. It sometimes
happened, that when he placed a young bird
near several others of different kinds, he per-
formed a song out of their notes, partly like
each of them, but not exactly like any of
them; and, in some instances, they showed
a sort of choice, and adhered to the song of
a favourite teacher, in preference to every other
model.
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Emily.

I should like to try how a bird would
sing, that had never heard the notes of any
other bird.

Mrs. Dimsdale.

It is most probable it would not sing at
all. Mr. Barrington mentions a goldfinch,
which had no opportunity of learning to sing,
that, instead of singing, articulated the words,
¢ pretty boy,” which had been often repeated
to him.

Since birds sing from imitation only, I sup-
pose a man brought up in a desart would not
speak.

Lucy.

Peter the wild boy, who was caught some
years ago in a forest in (Germany, could not
speak when he was first taken, nor dld he ever
learn to converse. ‘

Mrs. Dimsdale.

Men certainly speak from imitation; birds
do the same with respect to singing; each of
them are furnished by nature with the pro-

per
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per organs, but without repeated_efforts to
imitate the sounds for which these organs
are adapted, neither age capable .eof using
them. In infancy, children imitate their
parents and nurses, at first by simple sounds;
in time they reach, words; and, by degrees,
put words together; till, as their ideas in-
crease with the improvement of their powers
of articulation, they attain the complete use
of the language of .the country in which they
live; and there are but very few instances
of persons, when grown , up, acquiring the
pronunciation of a foreign language with the
accent of a native. Birds, in a wild stale, are
attached, by tender ties, to thelr parents, till
they are old enough to provide for them-
selves; and keeplncr constantly closg to .the
old ones, they listen-to the song of the cock
parent with ml},ch,_greater attention than to.that
of any other bird ; which sufficien{ly accbuhts
for all the individuals of one species singing
nearly alike.
Emily.
If a goldfinch could be taurrht to speak
a faculty
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a faculty tbat seems quite unnatural to
him, perhaps some birds might be taught
to sing that never attempted it in a wild
state.

; Mrs. Dimsdale.

Mr. Barrington actually succeeded in
teaching a sparrow to sing, by educating him
under a linnet; but a goldfinch happening to
hang within his hearing, be formed a song
that partook of both.

, Lucy.

If a sparrow, that does nothing but twitter,
could imitate a linnet and a goldfinch, I do
not see why all birds might not be taught to
sing.

Mrs. Dimsdale.

Further experiments alone can decide what
birds are capable of learning to sing, and what
are not. Where the proper organs are not
wanting, there seems to be a disposition not
only to imitate, but to excel those they hear.
Superiority in song gives an amazing ascen-
dency to one bizd over another, as is well
known to bird-catchers, by the fascinating

power
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power of their call-birds, which, by ‘art, are
made to moult sooner. than their natural tirne,
and .consequently they are in full song when
the wild birds are not so.

EnZz{y., :

Of all the singing  birds, - whase note I
~know, the nightingale is my greatest  fa-
vourite.

Mrs. Dzmsdale.

You show your taste: the nightingale has
no superior, and but few rivals; the value of
his song is llkewme enhanced by being heard
at night; ‘when most other birds are at rest.
In a stll, calm evening, it is said, that this
little warbler may be heard at half a mile’s
distance, which, considering his size, is very
surprising. - ibe
, Luc 9/ o | : abTic
Sls(cr, did- not you once see an American
bird,: that .imitated the notes of all-other
birds? :

Fmily.
- You mean the American mocking bird,
The one I was shown, imitated, in the space
of
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of a minute, the wood-lark, chaffinch, black-
bird, thrush, and sparrow; he likewise bark-
ed like a dog, and sometimes sang almost as
welodiously as a ‘nightingale. He is not
much bigger than a lark, has a long tail, and
is of a deep blue colour. "With this extraordi-
nary capacity of imitating others, I did not
hear whether, in hLis native woods, he had a
melodious song of his own.
Mrs. Dimsdale. ,

That circumstance is not well ascer-

tained.

Lucy.
« Is the cry of the cuckoo called its
song?
; Mrs. Dimsdale.

I think it cannot properly be termed so,
though the cry is confined to the male bird;
and he seems to repeat cuckoo, cuckoo, with
as much pleasure, and probably with the
same design, as birds sing. '

Emily.

There is a common notion that the cuckoo

builds no nest, but lays her eggs in the nest of
3 some
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some other bird, and leaves it to be hatched
by a stranger.
Myrs. Dimsdale.

The fact has been decisively proved by
Mr. Jenner, who has examined a great num-
ber of nests, for the purpose of ascertaining
it; and in those belonging to the water-
wagtail, the tit-lark, the yellow-hammer, the
green-linnet, the whinchat, and especially
the hedge-sparrow, he frequently found a
cuckoo’s egg, or a young cuckoo, but mnot
more than one, except in two instances;
and it is rather extraordinary that it should
ever happen, as one cuckoo orly can be rear-
ed in the same nest, because the strongest
will not suffer his companior to remain
there.

Lucy.
I do not see how he can hinder it.
Mrs. Dimsdale.

Mr. Jenner relates, that two cuckoos and
a hedge-sparrow were hatched in the same
nest, on the same day : one hedge-sparrow’s
egg remained unbatched. Ina few hours a

contest
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contest began between the cuckoos for the
possession of the nest; which continued une
determined till the next afternocn, when the
largest of the two turned out the other, toge-
ther with the young hedge-sparrow, and-the
unhaiched egg. 'The method he took to ac-
complish this was very curicus: the little
animal, with the assistance of its rump and
wings, confrived to get its rival upon its
back, and making a hollow for it, by raising
its elbows, clambered backward with it up the
side of the nest till it reached the top, where,
resting for a moment, it threw off its load with
a jerk, and disengaged it clearly from the nest
then, feeling abount with the extremilies of its
wings, that it might be cerfain it had got
fairly rid of its antagonist, it dropped quietly
into the nest again. The form of the young
cuckoo shows that natuve has designed it
should free itself in this manner from all ri-
vals in the same nest, the back being re-
markably broad towards the bottom, with a
considerable hollow in the middle. W hen the
bird is about twelve days old, and has no

P longer
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longer occasion to employ its forces in turning
its foster-brother out of the nest, this cavity is
filled up, and its back assumes the shape of
nestling birds in general.

There is something odious in the disposition
of a cuckoo, that will not share benefits with
another.

Mrs. Dimsdale.

This extraordinary instinct is given to the
young cuckoo for its own preservation, and
the accommodation of its adopted parent,
who, being of a much smaller species, would
be unable to provide for its own family and
the wants of ifs inmate, who would probably
require as much food as the whole of its own
progeny. The disproportion in size between
the cuckoo and the hedge-sparrow is so great,
that before the cuckoo is fully able to feed
itself, the hedge-sparrow is obliged to perch
upon its back, or half expanded wing, to be
able to reach to put the food into its mouth.

Lucy.

I am surprised that the instinct of the parent

cuckoo
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cuckoo should suffer her to lay two eggs in
one nest, since only one of them could be
reared in it.

Emily.

They were most likely laid by two different
cuckeos, the last of which was not aware that
another had been there before her. How
strange it is, that the cuckoo should differ so
widely from birds in general, who are so ten-
derly fond of their young. She may be com-
pared to those ladies who give their children
to strangers to nurse, when they are as capable
of doing it themselves.

Mrs. Dimsdale.

An apology may be made for the cuckoo,
which cannotbeurged in favour of woinen
who voluntarily abandon their children:
they are birds of passage, and remain in this
country, where they breed, too short a time to
'build a nest and rear their young. Nature,
who is never deficient in accomplishing her
purposes, has appointed this exiraordinary
means of preserving this species of birds,
without the attention of the mother, which,

P2 in
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in most other cases, is so necessary for the
welfare of the infant progeny.
Lucy.

To what countries do they go, when ihey
leave us?

Mrs. Dimsdale.

They are supposed to migrate to Africa,
as they are found twice a year in their tra-
- vels backwards and forwards, in the island of
Malta, In summer they visit some parts of
Earope still further to the North; bat they
make their visit later, as the climate grows
colder. There are a great many species of
them that inhabit different parts of the globe;
but I do not know whether they have the
same. habit of depositing their eggs in the
nest of another bird, as the common cuckoo
with which .we are acquainted. The food -
of this bird is composed both of vegetables
-and insects, particularly the grasshopper and
smooth caterpillar. My dear children, our
conversation has made us forget how the time
passes.  You have scarcely a quarter of an
hour to prepare yourselves for your visit.

-Q DIALOGUE



161

DIALOGUE XII.

PROGRESS OF CIVILIZRATION.

Lucy.

I HoPE you rememnber, mamma, that you
have promised to answer the questions to-day
which we wanted to ask last night.

Mprs. Dimsdale.

[ am willing to satisfy your curiosity, as far
as I am able: but perhaps your enquiries
will exceed the bounds of my knowledge.

I suppose sun-dials, or hour-glasses, such
as I have seen in coltage windows, were used
to tell the time of day, before they contrived
to make watches or clocks.

Mrs. Dimsdale.

It is not likely that any machines to mea-
sure time were invented, till some advances
had been made in astronomy. The rising

P 3 and
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and selting of the sun occasioned too striking
a change to be unobserved by the most stu-
pid and ignorant, and natavally divided their
time info night and day.  Observation would
soon inform the first inhabitants of (he earth,
that the days were not all of the same len”th
this circumsiance, with the variations Flom
heat to cold, would teach them to divide the
year into the four seasons, spring, suimmer,
autamn, and winter: bat still without much
exactness, till they became acquainted with
the motions of the heavenly bodies. The
changes of the moon were regalar, and obvious
to every one, and conveniently formed ano-
ther division of the year info months. The
appearance of a new moon was celebrated as
a festival in many countries, and is still
hailed with religious ceremonies by some sa-
vage nations.
Lucy.

They have got to days, morths, and years;

but how did they find out the hours?
Mrs. Dimsdale.
To accomplish that point, it was necessary
te
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to divide the time from one sun-rising to
another into equal parts, and it is most likely
that different devices were adopted in diffe-
rent places. 'The Romans measured time by
water; the sanre quantity pouring from one
vessel to another, in like manver as the
sand passes from the upper to the lower side
of the hour-glass, whichever way it is turned,
in an equal time. Some persons of ingenuity,
who had observed with attention the regn-
larity of the shadows rcflected by fixed ob-
jects, took the hint from them of making a
sun-dial ; the first that is mentioned in history
was erected by Papirius Cursor, at Rome.
Clocks and watches, capable of marking even
the moments with exactness, are machines of
fater invention, which required great skill in
‘mechanics to bring to perfection. A striking
«lock was unknown till the end of the twelfth
century; the only means, therefore, of know-
ing the hour during the night, was by em-
ploying men to parade the streets, and call
out the time: a custom still used by our watch-

men; though the object of biring them now,
is
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is to guard our houses -and property from the
depredations of thicves. '
Lucy.

How those Romans, who admlred Pdpmus
Cugsor’s sun-dial as a wonder of art, would
be astonished to see the musical clocks.that
were shown in Cox’s Museum.

Emily. '

The clocks at Cox’s Museum were far more
beautifully decorated with pearls, and rubies,
and golden ornaments; but 1 do not think
they were more curions than that fine clock
that stands in the hall, at the manor-house:
it chimes the quarters; shows the day of the
month, and the changes of the moon; and I
know not what besides.

Mrs. Dimsdale.

Mechanismn has attained great perfection,
not only in watches and toys, but likewise in
various kinds of machines and mill-work ;
without which we should be at a sad loss to
perform many laborious works, far beyond the
strength of one, or a censiderable number of
men, in the same time.

Emily.
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Emity.

I love tosce the great wheel turn round, and
hear the heavy stampers thump, thump, at
the oil-mill, when we walk by the river’s side,
on a fine still evening.

Lucy.

Before they con'rived to build mills, what

did they use instead of them?
Myrs. Dimsdale.

"The first contrivances, as in other things,
were simple. Before corn was plenty, it was
ground in small mills, turned by men: this
servile, laborious employment, was imposed
upon slaves, or captives taken in war. As
tillage improved, corn was raised in larger
quantitics, and this method of converting it
into flour was too tedious: mills, turred by
horses, were found more convenient; but
when men came to make bread a principal
part of their diet, something still more ex-
peditions  was required; wind-mills, and,
lastly, water-mills, succeeded, which ground
immense quantities of corn in a short time.

The principle of setting these powerful ma-
' clrines
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chines in motion being once discovered, was

soon applied to many other purposes, -besides

the grinding of corn, as you must know from

your own observation. : 3t
Emily.

Oh, yes; we have seen several other mills:
a paper-mill, a saw-mill, and a fulling-mill.

Mrs. Dimsdale.

There are also silk-mills, used for spinning
and twisting silk; and mills for ‘beating and
forming iron into bars, anchors, and other large

masses. 3
' - Lucy.

You have forgotten the mills for making
gunpowder. The terror I felt, when those
were blown up that shook our parlour win-
dows so violently, has reminded me of
them.

Emily.

You say that captives, amongst the an-
cients, were employed to turn the hand-mills.
That custom accounts for the cruelty of the
Philistines, in making poor Sampson work in
the mill, after they bad put out his eyes. j
Mprs. :
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Mrs. Dimsdale.

The Philistines had received many provok-
ing injuries from Sampson, and were glad to
retaliate when they got him in their power,
by putting a person of his consequence to so
servile a task.

Emily.

'Revenge is a hateful quality : but it agreed
with the other parts of the character of the
Philistines, who appear to have been treache-
rous and cruel.

Lucy.

‘W hen you showed us the prints belonging
to the history of Engiand,d remarked that the
Ancient Britons were almost. naked; and on
their bodies were traced stars, and the figures
of- animals. /

Mrs. Dimsdale.

A mantle -ofl skin, thrown aeross the
shoulders, ‘was almost the enly clothing worn
by the native inhabitants of this island, when
Cesar invaded it, which-doubtless arose from
their ignorance of manufactures. Their bo-
‘dies were frequently stained all over with a
=) deep
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deep blue colour, perhaps for warmth, and
then painted with various figures, according
to the rank of the person who was thus adorn-
ed. In the interior parts of the country
agricultare was uunknown; the people fed
upen milk and flesh; and lived in bouses,
consisting only of one large circular apart- -
ment, with a fire in the middle, round which
the whole family, men, woiren, and children,
slept promiscuously on the floor, which was
covered with straw or rushes. The manner
of eating their meals was not much more de-
licate: they formed a circle on the ground,
with a low table, or stool, placed before each
person, on which was put their portion of
meat; one large knife served the whole com-
pany, to divide the larger picces of flesh:
the smaller omes they tore to pieces with
their hands and teeth. Their dishes were
either of wood, a coarse sort of earthen-ware,
or a kind of basket made of osiers, an art in
which they were very expert. Their drink-
ing vessels were either the horns of oxen, and
other animals, or large shells found on the
sea~shore.
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sea-shore.  Feasting was their principal
amusement, in which t{emperance was but
seldom observed, either in eating or drink-
ing. Whilst the men were employed in
war or hunting, the women performed all
the drudgery of houschold affairs, and ma-
naged the whole concerns of the family; a
task that their husbands thought beneath
their attention. In short, they were little bet-
ter than savages, till they learned the arts of
civilization fiom their Roman conquerors,
who polished their manners, and made ample
compensation for the wild independence they
enjoyed before their invasion of the island,
by the general diffusion of knawledge and
improvement.
Lucy.

I suppose, from this account, that it is
no misfortune to a savage nation to be sub-
‘dued by one that is civilized.

Mrs. Dimsdale.

History is our best guide in this subject;

frem it we learn that it was the wise policy

of the Romans to civilize all the nations they
Q subdued,
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subdued, by introducing their arts, and ad-
milting the vanquished to the privileges of
Roman citizens, which gradually blended the
" conquered provinces into .one vast erhpire.
Bat it was far otherwise when the Spaniards
conquered South America. The principal
view of the adventurers who engaged in that
enterprize, was the finding of gold mines,
in which the country abounded. Eager to
grow rich, they first plundered the harmless
natives, and then subjected them to the most
abject slavery; in which they continue to
this day, untaught, uncivilized, and deprived
of the common rights of mankind. So it is
not always a benefit {o an ignorant peopié to
be vanquished by a nation wiser than them-
selves; unless that wisdom is used to pro-
mote their welfare, and improve their con-
dition.
Emily.

After the Romans settled in Britain, I sup-
pose the people soon learned to build such
houses as ours, and live as we do now.

Mrs.
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Mrs. Dimsdale.

“'Whilst the Romans remained amongst
them, they learned many useful arts, as may
still be seen by the ruins of many public
works, such as roads, fortifications, and other
buildings: but when the Romans were obli-
ged to withdraw their protection, the Bri-
tons were long harassed by repeated incur-
sions from their neighbours, and, in tuarn, -
becarme sabject to the Danes, the Saxons, -
and finally to the Normans, who ruled them
very oppressively, and reduced the mass of
the people to the condition of slaves. The
spuit of improvement was lost; for what
motive could men have to exercise their in-
genuity, who had nothing of their own (o
enjoy : all their possessions, (if so they could
be called,) with their lives, were at the dispo-
sal of an imperious master, who lived in a
continual state of warfare, either with his
neighbours, his sovereign, or a foreign ene-
my. Domestic comfort was then but little
known in any rank. 'The great; when not
engaged in military eoferprises, spent their

Q2 time
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time in the chase, or shut up in their cas-
tles, in a kind of barbarous magnificence.
They neglected the cultivation of their minds
to so great a degree, that few, except the
clergy, could read.

Lucy.

What an improvement since that time!
Now alwost every body learns to read. I do
not think there is a poor child in our parish
but is taught, either in the Sunday school, or
one of the charity schools.

Mrs. Dimsdale.

Though they were very inferior to the pre-
sent age In learning and domestic comfort,
yet, including a few centuries after the Nor-
man conquest, they had advanced greatly
beyond the state of the Ancient Britons, in
aris and manutfactures of various kinds, as is
shown by the dress of a beau in the days of
Henry the Fourth: he wore long pointed
shoes, fastened to his knees by gold or silver
chains; a stocking of one colour on one leg,
~and one of a different colonr on the other;
short close brecches, that reached but half

' way



PROGRESS OF CIVILIZATION. 173

way down his thighs; a coat, one half white,
the other half black or blue; a long beard; a
silkk hood, buttoned under his chin, embroi-
dered with grotesque figures of men and ani-
mals, and sometimes ornamented with gold,
silver, and precious stones.

W hat a comical figure! - Were I {o meet
a man dressed in this fantastical manner, I
should think he had escaped from a mad-
house. |

Mrs. Dimsdale.

Custom reconciles many absurdities. - Some
of the fashions of modern times are not much
less ridiculous; but, by being used to see
them every day, we do not see their incon-
sistency with true taste and convenience.—
But, to recal your attention to our subject.
From the description of this motley garb, we
may discover that our ancestors of this period
had learned to fuse metals, to polish precious
stones, to weave silk, to dye colours, and
censequently te make a variety of tools, used

in these different arts: nor can there be a doubt
Q3 : that
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that there was a proportional improvement
in ‘architecture and agriculture, as well as in
" the materials for clothing. The ladies of that
day were the counterpart of the gentlemen, in
their dress, and were masculine in their man-
ners: they wore short swords, and rode from
place to place on high-spirited horses, attend-
ing every tournament they could reach.
Emily.
I do not know what a tournament is.
Mrs. Dimsdale.

It was a military combat, between two
knights, or warriors, of rank, in order to dis-
play their skill: at some future opyportunity,
perhaps, I may give you a more full account
of this diversion; at present it will engage too
much time.

Lucy.

Why did not the ladies ride in coaches?
It would look very strange now, to see them
on horseback, in full dress.

Mrs. Dimsdale.

For a very good reason; hecause there was

no such thing till long after their time.
Coaches
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Coaches were introduced about the year
1580, till when, Queen Elizabeth, on public
occasions, rode on horseback bechind her
chamberlain. The Chinese, though a very
civilized nation, do not yet use coaches:
the people of rank there, and in many other
parts of Asia, ride in a kind of chair, covered
with a canopy, and carried on men’s shoul-
ders, called a palanquin. A few years ago,

when Lord Macartney went over to that
country on an embassy, he took with him
an English post-chaise, which excited no
less surprise in the multitade than terror in
a mandarin, or nobleman, whom he persnad-
ed to accompany him a few miles in it. The
produce of our gardens was greatly increased
about the reign of Henry the Eighth: there
did not grow in England, before that time,
either cabbage, carrot, or turnip; nor could
Queen Catharine, his first wife, be furnished
with a salad, till he engaged a gardener from
the Netherlands. The delightful and useful
art of gardening made a rapid progress: the
artichoke, the apricot, the damask rose, were
' introduced
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introduced about the same fime; and, in the
space of'a few years; the currant tree and the
cherry were added t6'the number of our fruit
trees. = © ' A
Laicy. ‘

I thought such things had always grown
here, naturally. ZL
_ Mrs. Dimsdaler> "

That supposition arose from their being
cultivated without much trouble, and thriving
here, as in their native soil; but you must not
judge from that circumstance: many other
things, that flourish equally well; have been
brought from foreign countries, animals as
well as vegetables.  That useful root the po-
tatoe, was not known till 1623. Tuarkeys were
brought from America: the first tarkey
brought to table in France, was at the wedding
feast of Charles the Ninth,in 1570. Thus you
sce that a friendly communication between
distant nations may be rendered very ser-
viceable  to both partiecs. The late Captain
Cook, whose memory must ever be revered,
was assiduous in carrying the seeds of such

plants
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plants as he thought would be bencficial to
those coantries he visited, and brought others
home in return: he engaged in a laboricus
course of life, and exposed himself {0 many
dangers for the good of mankind. To men
like him the world is really indebied, and
may, without false praise, bestow upon Hu m
the title of heroes,
Emily.

I wish you would tell us the whole history

of his voyage.
Mrs. Dimsdale. ;

That is rather an unreasonable request, after
such a long conversation, which it is now time
fo conclude. The dinner beil has rung; we
must attend its summons.

DIALOGUE
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DIALOGUE XIII.
THE PROGRESS OF SOCIETY.

Mrs. Dimsdale.

Lvucy, let me look at your work: you do
not apoear to have made much advance-
~ ment.

Lucy.

I should have done a great deal more, but,
to confess the truth, my attention has been
engaged with considering what stupid people
thiose South-Sea islanders are, about whom
you read yesterday, to be contented with such
inconvenient huts, when they might be more
comfortable by building houses like ours, and
furnishing them as we do.

Mrs. Dimsdale.

Numberless arts, of which they are wholly
ignorant, are requisite to complete a well
furnished European house. Besides, many’

of
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of the materials that compose the furniture,

and paris of the building, are the produce of

distant countries, and can only be obtained by

foreign commerce, which requires ships of con-

siderable magnitude, and skill in hnvigalion,

to conduct them across the wide ocean.
Lomily.

But why do not these people build ships,
and learn navigation? |

Mrs. Dimsdale.

Because they are not yet sufficiently ad-
vanced in knowledge to qualify them for the
exercise of such arts. The progress of sci-
ence Is extremely slow. All nations, (except
the descendants of Abraham, who received a
revelation from heaven concerning their reli-
gious duty,) were originally savages: some
became sooner civilized than others, accord-
ing to the different circumstances of their
situation.  Before agriculture, and other use-
ful arts, were understood, the difficulty of ob-
taining food fo satisfy hunger, clothing for
decency and warmth, with an habitation for
shelter, was so great, that probably no further

accommodations
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accommodations were sought by men in the
first ages. :
Lucy.

If they had no shops, where could they

practite food and clothing ?
Mrs. Dimsdale.

Every man provided for himseif, without
depending, as we do now, upon the assistance
of others. He built his own hat, and sewed
the skins of the beasts together, that he
caught, for clothes. The land belonged to
the whole community ; no part of it was the
property of one person more than of another.
In ferperate, warm climates, the fruits of the
earth that grew without culture, and the
flesh of wild animals, afforded a sufficient sup-
ply of food, whilst there were but few people.
Hunting was then their principal employ-
ment; and the dexterity it required, served
to strengthen their bodies and sharpen their
invention: but as men increased, animals
became scarce and shy, and necessuy com-
pelled them to find some more certain means
of supply. A fawn, a kid, ora lJamb taken

alive
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alive, and tamed for amusement, might give
the first hint for rearing herds of tame cattle.
Finding the care of their flocks an easier and
pleasanter employment than rambling about
the woods in search of game, and that their
milk and flesh yielded a more regular sub-
sistence than the precarious supply of hunting,
men gradually changed from the condition of
hunters to that of shepherds.
Lucy.

They could not live upon meat and mill

alone: how did they contrive to make bread ?
Mrs. Dimsdale.

It was a long time before they arrived at
that art. Corn, like the other productions
of the earth, was found scattered about in
wild profusion.  Men tasted the seeds, and .
perceiving that they were agreeable, nourish-
ing food, eat so plentifully of them that they
became very scarce: want taught them f{o
sow the seeds, and by gradual improvement
to cultivate the ground every season, till they
obtained regular harvests. Thus, from mere
shepherds they were converted into farmers,

R Forests
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Forests were cut down, woods cleared, the
earth tilled, towns built; and, in process of
time, ships constructed, the ocean crossed,
and an intercourse between distant nations
established.
Emily.
Do all nations make their bread of corn?
Mrs. Dimsdale.

No; many otker substitutes have been used
in different countries. The native Americans
eat the root of the cassava, ground to powder
and made into cakes: and the Laplanders,
at this day, are contented with grinding the
bark of trees for that purpose. Rice, which_
indeed may be considered as a species of corn,
forms the principal food of the Chinese, and
mauny other nations that inbabit warm cli-
mates.

Lucy.

How highly his conntrymen must have re-
spected the person who first thought of grind-
ing the grain into flour, and afterwards mak-
ing it into paste.

Mrs.
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Mrs. Dimsdale.

The inventors of useful arts were regarded
with such weneration in the days of ignorance,
that many of them, after their death, had di-
vine honours paid to their memory: temples
were built, and priests appointed fo offer sacri-
fices to them. From a desire of ennobling
these public benefactors, many stories, partly
true and partly fabulous, were related of
them. Dadalus, the sapposed invenfor of
sails, was said to have escaped from the anger
of Minos, king of Crete, by means of wings of
his own making : Bacchus is said to bhave ais-
covered the art of converting the juice of the
grape into wines and Scythos, son of Jupiter,
to have invented the bow and arrow. Spinning
was so useful an invention, that it was attri-
buted, in different countrics, cither to a fe-
male deity, or to some woman of the highest,
rank. The Egyptians ascribed it to their
goddess Isis; the Greeks to Minerva; the Per-
sians to Maza Ella, a queen, whom they be-
lieverd to be of divine descent; and the Chi-
nese to the wife of their emoperor Yao. Ceres

R 2 is
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is thought fo have invented the plongh, and
she was dignified with the title of goddess of
harvests and corn fields, as a reward for her
ingenuity. From this kind of gratitude arosc
the worship of the numerons divinities of
Greece and Rome, and other Pagan nations;
which continued till men became more en-
lightened, and transferred their adoration to
its ounly proper object, the true and living
God, Creator of heaven and earth.
Emily.

They must have been grossly ignorant in-
deed, to have atlributed divine power to men
and women afler they were dead, however
useful they were when living.

Mrs. Dimsdale.

When ren first began to live together in
communitics, they had neither time nor
means for acquiring knowledge: their chief
care was (o procure food for the day, aund
shelter for the night.  Any one amougst them,
therefore, who had greater abilities than the
rest, and was the inventor of a useful art, or
a machiune that shortened their labour in pro-

curing
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curing food, was regarded as a being of a su-
perior order; and when he died, gratitude in-
duced them to henour his memory with feasts
and ceremonies, which were atierwards cor-
rupted into a sort of homage.

Lucy.

What motive led men to unite tegether?
since, while they lived separately, every
wan was his own master, and possessed all
things avound him: but as soon as. they
formed a nation, they were obliged (o obey
the laws, and share the land and the fruits
with others.

Mrs. Dimsdale.

In the first place, the love of associating
with Qiis kind is natural to wwan, who is
a herding, and not a solitary animal. The
ditliculty of subsisting alone, and of repelling
the attacks of wild beasts, were also powerful
reasons for a few, who inhabited the same
district, to lorm a society amongst them-
selves,  When, by the increase of their fa-
milies, they had become a numerous tribe,
they found it necessary for the good of the

R 3 whole,
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whole, to give up a little of their independ-
ence, aud submit to some regulations, to
prevent one from injuring another. At first,
the wooeds in which they hunted, and the
lands where they dwelt, belonged to the com-
munity; but after they had learned to cul-
tivate the ground, they perceived that the idle
enjoyed the same benefits as the industrious,
by posscssing things in common.  Justice re-
quired that this inconvenience should be re-
medied : nothing was so effectual as obliging
every wman to support his family by his own
labour. The land was divided, and each
man became owner of the spot he cultivated ;
and, probably, his son inherited it, with his
tools and houschold utensils.
Emily.

If the land was divided into equal parts,
how came some people to be rich and others
poor?

Lucy.

Do not you know, that in all countries,

some are more virtuous and wiser than others;

of

-~
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of course, they would succeed better than their
neighbours. : ‘
Emily.
T'hat is true; bat still their land wonld re-
main the same.
Mrs. Dimsdale. :
So far from it, that when an indolent or
stupid man had neglected to till his field, or
had managed his crop so badly that it did not
yield enough for his support, he was obliged
to sell part, or perhaps the whole, of the land
allotted to him, to one whose harvest was
sufficient for them both. The man who had
thus doubled his estate, was not able to cul-
' tivate so large a piece of ground by himself;
and necessity obliged those who had so fool-
ishly lost their land, to work for others for the
sake of a maintenance: hence arose the dis-
tinction of master and servant. Ingenuity in
exercising the useful arts of building houses,
making clothes or furniture, or dexterity in
catching game, would likewise give one man
great superiority over others less skilful; the
most laborious tasks would fall to the lot of
those
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those who were least qualified for employments
that required contrivance: scarcely any talent
but bodily strength is wanted for digging the
earth, or carrying heavy loads.

Lucy.

I see plainly that the wisest amongst sa-
vages will always be the most powerful ; but
I cannot imagine how they ever consented to
let one man govern all the rest. The first
king must have been very artful, to have
persnaded his countrymen to subn:it to him in
every thing.

Mrs. Dimsdale.

When neighbouring tribes fell out, which
soon happened, from various causes, wars fol-
loewed; and the necessity of a chief, to lead
them to battle, obliged them to appoint the
most courageons and experienced person
amongst them to command the others. It he
was so fortunate as to succeed in his enter-
prize, he sometimes refained his anthority ; at
least it gave him great influence in the coun-
cils, which were held amongst the elders of
the nation : and there are many instances in

the
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the history of men, in the early ages, who,
from ambition, or the desire of improving the
condition of their countrymen, obtained the
sovereignty, by forming a code of laws, which
they pretended had been revealed to them by
some divinity, as you may remember Numa
did, in order to persuade the Romans to obey
his institutions; by which you may perceive
that the royal authority was sometimes gained
by stratagem; but it was mostly for the ad-
vantage of the people, who, without some sort
of government, must have always remained
savages. :

Lucy.

Were all haticns first governed by kings?
Mrs. Dimsdale.

No; different circumsiances produced va-
rious forms of government. Many, as we
have already remarked, chose some favourite
individual—a fortunate general, or a wise
legislator, to rule over them. The affairs of
other nations were conducted by a council of
the elders, or wise men, which is called an
aristocracy ; and, as socicty advanced, and

the



190 DOMESTIC RECREATION.

the difference of rank became more distinct,
this council was frequently composed of the
nobles, instead of being confined to those
whose superior wisdom gave them a claim to
this pre-eminence. Other tribes, unwilling
to resign the power of governing themselves,
deliberated on affairs of state in an assembly
of the people, which is called a democracy,
and is the worst of all the different species of
government.
Emily.

But it scems very unfair to exclude the
people from some management of their own
cor cerns, since it is for their benefit only
that there is any occasion to form a govern-
ment.

Mrs. Dimsdale.

The happiest system of conducting the
public affairs of a nation, is by that mode of
government called representative, in which the
people choose persons of intelligence to act for
them ; and in case of abusing this power, have
-an opportunity of rejecting them at a future
election, A representative government may

be
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be either aristocratical or monarchical: that

is, it may have a monarch at the head of it,

as is the case with the British government;

from which it reaps great advantages, in

many respects, above your comprehension at

present. |
Lucy.

I wish you would take the trouble of point-
ing out to us what arts men first invented, and
how they attained such perfection in making
s0 greal a variety of things as we see in the
shops every time we go to London.

Mrs. Dimsdale.

It is too late to begin so copious a subject.
You have worked long enough: we will now
take a turn in the garden, and renew this con-
versation at a more suitable opportunity.

DIALOGUE
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DIALOGUE XIV.

THE PROGRESS OF ART.

Emily.
Mamma, we have a favour to ask.
Mrs. Dimsdale.

What isit? If it be a request proper to
be granted, you are sure of my consent; but
if you are conscious that it is otherwise, do
not put me to the pain of a refusal.

It is only to excuse our evening walk, and
instead of it, to sit with us on the white bench,
on the top of the hill, and tell us how the sa-
vages tribes improved, and learned such a vast
number of useful arts.

Mrs. Dimsdale.

As the evening is so very hot, and yoa seem
tired with running about the garden, I think
I must comply.

Lucy.
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Lucy. A

That is very kind, my dear indulgent
mamma. [ long to know which was the
first country that became civilized: I sup-
pose it was some part of Europe; and, most
likely, England. :

Mrs. Dimsdale.

You are very partial to your native island :
but a warmer climate, and. a more fertile soil
than England would be without cultivation,
were necessary for the carly progress of the
arts. It is reasonable to suppose, that where
the earth produced plenty of food with scarce-
ly any cultore, men would have the most lei-
~sure for contriving comfortable accommoda-
tions ; accordingly, history informs us, that
the arts fiourished early in Egypt, Chaldea,
~and Greece. From the old proverb we learn
that ¢¢ necessity is the mother of invention.”
“The danger of being overrun and devoured

by beasts of prey, very soon exercised the in-
genuity of the first inhabitants of the earth, to
contrive bows and arrows, and other weapons,
-with snares of different kinds, to enable them

s to
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to diminish the number of these formidable
enemies. As soon as they were secure, and
had a sufficient supply of food, they began to
turn their thoughts to making their dwellings
more commodious, and to clothing themselves
with greater neatness and conveniency.

I suppose the first hut that had a chimney
and windows was reckoned a palace.

Mrs. Dimsdale.

They were certainly great improvements :
others were suggested by the incenvenience
of particular situations: a damp soil might
induce them fo think of laying floors, and
raising one story above another; a stormy
climafe probably taught the advantage of
digging foundations, and strengthening their
mud walls with wood work. Scarcity of
timber might compel them to use clay, which
ingenuity converted into bricks, by dividing
it into pieces of convenient size, and baking
them in the sun. Thus, different modes of
building were adopted in different countries,
according to the circumstances and produce

of
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of each: Sweden, for example, abounds with
forests, and most of the houses are built with
logs of wood, piled on one another; Italy pro-
duces variety of the richest marbles, which
supply a durable material for.their churches
and chapels. Where there is not plenty of
marble, or timber, the people are contented
with brick houses, as clay is generally to be
found. Architecture, like most other arts,
was long 1n attaining perfection; but it was
advanced by the universal desire men feel for
ornamenting their temples, and the places
where they inter the dead bodies of their
friends: for in all countries, places of wor-
ship, and the tombs of distinguished persons,
have been decorated with the utmost skill of
the inhabitants.
Lucy.

Men could not possibly make very hand-
some houses, till they had discovered iron,
and found out the art-of making it into saws,
hatchets, knives, and other tools.

Mrs. Dimsdale.

That is well observed ; the discovery of the

g2 mefals,
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metals, and iron espcially, hastened the pro-
gress of civilization, wherever it happened:
indeed no nation could advance far in the arts
without the assistance of iron. [t is likely that
accident first brought to light these hidden
treasures, which have been of such vast benefit
to mankind.
Lmily.

They seem to me to have done almost as
muach mischief as good, for if the ancient
history we are reading be true, thonsands,
and tens of thousands of men, have been de-
stroyed by swords and warlike instruments
made of iron.

Mrs. Dimsdale.

The best gifts of our bountiful Creator may
be perverted to improper uses, by the unre-
strained passions of men. Revenge for injuries
received, by private persons or tribes, gave
occasion for the early invention of such wea-
pons as clubs and darts, Those who were
attacked were obliged to provide for their own
safety, ' by contriving means of defence.
Trunks of trees, interlaced with branches, and

supported
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supported with carth, made the first fortifica-
tions. As architecture was improved, towns
were often surrounded with walls of consider-
able strength, which could only be demo-
lished by a machine, used by the ancients,
called a battering ram; which was rendered
useless, by digging a very deep, broad ditch,
on the outside of the wall. The fortifications
being thus put out of the reach of the encmy,
those who defended them could only be at-
tacked with stones or javelins, hurled at a dis-
tance, from engines constructed so as {0 (hrow
them with great force. In this manner men
made war, by differcnt contrivances of attack
and defence, till a German monk, about the
year 1330, discovered the art of making gun-
powder, which changed thiec whole military
system, and is thoaght a vast improvement in
the destructive science of war.

I would sooner have found out some-
thing to save men’s lives, than to destioy
them.

s 3 Laucy.
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Liucy.

It would have made me happy to have been
the inventor of the plough, the harrow, or the
loom: but for gunpowder, the reflection
- would have destroyed my peace as long as I
had lived.

Mrs. Dimsdale:

The inventor was probably a chymist, who
did not foresce the consequences of his dis-'
covery. :

Lucy.

Who had the honour of first contriving to
build a ship, and venturing in it across the
ocean?

Mrs. Dimsdale.

No single man could claim that distinc-
tion. Innumerable improvements intervened
between the cautious attempts of the early
inhabitants of sea coasts, on rafts and canoes,
hollowed out of the bodies of trees; and the
attainment of a complete ship, fall rigged,
and furnished not only with all kinds of
domestic accommodations, but also with an
instrument that directs the mariners with cer-

tainty
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tainty to find their way from one country to
another.
Emily.

‘What can that be? It has always puzzled
me to guess how my uncle could find the way
to the East Indies, especially in the night;
and after thinking of it a great while, I sup-
posed that he was directed by attentively ob-
serving the course of the stars.

Mrs. Dimsdale.

Before the invention of the mariners’ com-
pass, which is the instrament I mean, the
stars were their only guide.  T'he curious pro-
perty of the loadstone, which, if at liberty fo
move, always points towards the North, was
first applied to this purpose, in Europe, by a
person named Flaveo, about the year 1502;
but it is said that (he Chinese had made use
of this ingenious ex pedient long before, for the
same purpose.

Lucy.

Astronomy must have been understood,

then, before navigation.

Mrs.
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Mprs. Dimsdale.

Observation and leisure produced the sci-
ences and the ornamental arts. The first cares
of mankind were to supply the urgent wants
of necessity; but as soon as they were fully
satisfied, the active powers of the human un-
derstanding were employed in considering the
objects of nature, and applying them to bene-"
ficial purposes. One man spent all the time
he could spare in observing the motions of the
beavenly bodies; another enquired into the
properties and habits of animals; a third
chose for his pursuit vegetables, and the cul-
tivation of soils: hence arose astronomy, na-
tural history, and agriculture. Experience
taught the cure of diseases; and, assisted by
reflection, promoted every branch of know-
ledge, an instance of which I will give you:
Thales, one of the seven wisc men of Greece,
was desirous of measuring the height of an
Egyptian Pyramid, but as geometry had not
made much progress, he had no rule to direct
him, and was a long time contriving expe-
dients before he could effect his design. One

day,
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day, accidentally observing, that just at that
moment his shadow was the exact length of
his body, it occurred to him that the shadow
of the pyramid, at the same height of the sun,
would give the measure of it ; accordingly, he
watched the next day for a proper opportu-
nity, and succeeded to his wish. T'he persons
who were of a studious turn of mind commu-
nicated their discoveries to each other, and,
by their mutual labour, increased the common
stock of knowledge.
Liucy.

How could they remember what they had
learned, till they knew how to put it down in
writing.

Mrs. Dimsdale.

The Egyptians, who very early excelled
most nations in learning and ingenuity, con-
trived a particular species of writing, called
hieroglyphics. It represented the idea they
meant to express, by a figure that had some
affinity to it: thus, a circle signified eternity,
because it had neither beginning nor end; a
lion denoted strength ; a bullock agriculture;

and
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and a horse liberty. The Mesicans, a nation
in North America, communicated their ideas
in a manner somewhat similar.  Montezuma,
the emperor, received intelligence of the arri-
val of the Spaniards, when they discovered
{hat country, by pictures made of painted
feathers. The Peruvians, a people not very
distant from the Mexicans, made use of knots,
of different colours, instead of figures, in cast-
ing up their accounts. But this picture-
writing is by no means so convenient, or com-
prehensive, as our method of representing the
sounds that compose our words by letters,
which express the same sound in whatever
word it occurs. It would only suit a people
whose ideas were confined to a few simple ob-
jects. As knowledge increased, it became ne-
cessary (o inventa method of more casy attain-
ment, and capable of expressing the multi-
plicity of ideas that arose from the numerous
branches of science and art.
Limily.
After letters were contrived, there were maliy
things wanting that required great ingenuity,
before
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before writing and books could be as common
as they are now—paper, pens, ink, printing,
and bookbinding.

Lucy.

Grammar and spelling would be still more
difficult; and yet, without some rules of that
kind, writing would be as unintelligible as the -
confusion of languages at the building of the
tower of Babel.

Mprs. Dimsdale.

A vast number of years must pass in bring-
ing both the order of language, and the mate-
rials that compose books, to the perfection in
which we enjoy them. Amongst the ancient
Britons, and many other nations, in the early
periods of society, was a set of men called
bards, whose office it was to recite verses at
feasts and public assemblies, containing the
heroic actions of their kings and great men;
battles, and other historical events; with the
principles of their religion, and maxims for
the conduct of life. The bards spent their
youth in learning, by beart, these poems, in
which were comprised all the knowledge of

their
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their countrymen. These living oracles of
wisdom, im some degree supplicd the want of
books; but no very extensive range of science
could be spread amongst a people by this de-
vice. All the learning of the times was con-
fined to the bards, which gave them great
authority, and rendered their persons sacred.
The bulk ot the people remained in ignorance,
and consequently could not advance far in
civilization, till that happy period arrived,
when the invention of letters received 1its
highest improvement, by the discovery of the
art of printing, which made books cheap,
diffused knowledge, and enlightened man-
kind. Since that time, science in general has
advanced with hasty steps; the manners of all
ranks are improved, the principles of religion
are belter understood, and morality is more
generally practised. For knowledge and vir-
tue generally attend each other:—viee and
ignorance are inseparable companions. = Such
are the important advantages received from
this simple contrivance, that far more grati-

tude is due to the memory of the inventor,
than
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than to the discoverer of all the gold mines in
the world.  But the subject has so much in-
terested me, I have forgotten the time of the
evening :—the dews fall; we must go in.
Lucy.

Pray stay another quarter of an hour: I

have twenty questions to ask.
Mrs. Dimsdale.

It grows quite damp: you must restrain

your curiosity till another opportunity.

THE END.,

-~
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