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PREFACE. 

THE 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 endeavoui;

ed to blend instruction with amuse

ment. The ~ubjects 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 
' 

hab~t of reflection . 
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DOMESTIC RECREATIONc . 

DIALOGU .E I. 

INSECTS. 

MRS, DI~SDALE 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 furnished with them; they 

are called tbe antennre, or feelers. It has 

been supposed, by some people, that they 
serve for a defence to the eyes, whilst others 
imagine that the cretlture uses them as a blind 

man would do his staff, to feel whether there 
1 .is any obstacle in the way: but. as insects 

have gencnally eyes to see on all sides, I am 

B inclinec:t 
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inclined to believe they rnny be the organs of 
smell, or of some other sense with which we 
are not acquainted. 

Em,i!y. 
The antennw of a b-uttcrfly are very diffe

rent from these • 
. Jl1rs. Dimsdale. 

Thry vary in their form and structure ex
tremely in <liffcrcnt insects ; and probably in 
their use, as the hab~s of tbe possessor may 
rrqmrc. 

Lucy. 
I wish yon would tell us how many kinds 

tl1cre are, antl in what they <liffer from each 
other. 

JJfrs. Dimsdale. 
As we Jrnppen to be at leisure, l will 

oblige you. Emily, take th is kry, ancl in my 
tortoiseshell cabinet yon will ffocl a drawer, 
in )\'hich there are the parts of many in
sects dried: bring it, and we ,,. ill examine 
them. 

Lury. 
Oh! how glad I am that you will iurlnlgc 
' my 
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my curiosity. I am so fond of those tiny, 

beautiful creatures, that it is one of my fa

vourite amusements to search for them on 

the plants in the garden; I mean merely to 

look at them, for I never hurt or confine 

them. 
Mrs. Dimsdale. 

Here is a variety of antennre. These be

longed to a lobster. You see how they are 

jointed; they will benc1 almost <loublc. 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 fi,rnd. 

Some are thickest at bottom, and grow slender 

at the encl; others the contrary; and many 

are tipped with tufts of hair, resembling a 

bunch of feathers. 
Emily. 

I have observed that in butterflies, and m 

the cockchafor. 

1lfrs. Dim$dale. 

The antcnnre ot" butterH1es are not all alike: 

some are tipped with knobs instead of 

n 2 plumes; 
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pin mes; an<l some a.rt> beset the whole lehgth 
with feathers, like a quilL Some are long, 
in proportion to tbe size of f be insect; others 
shor~; and others of a middle size. 

Emily. 
Are these bristles, standing near the mouth; 

or smaller ante11nre? 
1.lJrs. Dimsdfl,le. 

No; they ar.e called feelers. There are 
generally four or six of th m: whe ·eas there 
c1re seldom m~re than a pair of anten nre. 
T hese feelers supply the place of band&, in 
bringing tbe food to the mouth, and support .. 
ing it whilst eating. 

Lucy. 
There is something, besides the ante nre 

an<l feelers -. ' that projects from the head of 
this fly. 

Emily. 
It is the 1runk. Have yon never seen a bee 

suck honey ot1t of the flowers? · 
Lucy. 

·Yes, often; but I did not look close, to see 
the trunk. 

]Ylrs . 

. , 
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Mrs. Dimsdale. 
1\tinny insects· have t_his instrument ns 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 clips it in the sugar, and <lraws it np as if 

he sucked through it. It is broa<!l at the end, 

and appears·to be bordered with a kiml of lip. 

11'[ rs. ]Jimsdale. 

There is as great a variety in the trnnks of 

insects as irr their antennre. Some are merely 

a tube, formed of one piece; ,vb ilst in others 

there are several pieces, nicely jt>incd to

gether. Some kinds are thin, like a shell; 

and others thick and fleshy: and some are i,, 
the form of a spindle, hollowed tqwards the 

cnJ. 
LUC,!/· 

As they are designed for the same use, I 

am surpriseJ that they arc 11-Qt alike ia all 
insccls. 

BS }r[rs. 
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JYlrs. Dimsdale. 
It is pr~bable that the form ancl . structure 

of the trnnk vary according to the difforent 
kinds of food the insects eat. Some jnsects 
shorten or contract their frunk 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, ~s if to keep them out of the way 
The gnat has r1 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; but it takes very little · 
room, from being curled up like the spring 
of a watch. 

Emily. 
Oh, I Jsiave observed that often; but did 

not know its use. 

Mrs. .Dimsdale. 
Among the butterfly tribe, some scarcely 

settle upon any thing, but are continually 
upon the wing, like swallows. You may 
observe them buzzing about the flowers like 

so 
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so many bees, and for the same purpose-to 

extract the honey from their inmost recesses, 

by unrolling their )o~g trunk, and support

ing themselves at the same time by tiieir 

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 Qf a grasshopper ? 

Mrs. Dimsdul'e. 
Yes; observe the strength of the thigh, 

formed for leaping. The legs and feet 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 feet arc flat, and edged with 
}rnirs. 'f he feet of the common fly are fur. 
nisbeJ with a gummy liquor, that enables it 
to creep up smooth substances, such as glass, 
without slipping: they are likewise supplieu 
witlt 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 
tlaumb aml finger. 

Lucy. 
'\-Vorms an<l snails have neither legs nor 

feet. 
JJirs. Dimsdale. 

They are not insects, bnt belong to anof her 
class of animals. The characters by whic!t 
insects are tlistinguished are these: th ey have 
a head, antennre, anu feet; neither of which 
is to be founcl in worms. They have never 
Jess than six feet, and often more. Their 
skin is hard, and serves them instead of 
bones, having none withinside like other ani
mals. Their manner of breathing also is pe-

culiar; 
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culiar; instead of lungs, placed in t be chest, 
like quadrupeds, which inhale or exhale the 
air through the mouth, insects breathe through 
pores, called spiracula; placed on the si<les 
of their bodies. The head is destitute of 
brain, ears, or nostril; but perhaps the an
tennre 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 
gauze, others horny, and some covered with 
fine dust or feathers, of the most beautiful 
colours. 

Mrs. Dimsdale. 
These last belonged to butferflies and 

moths. If the feathers are rubbed off, you 
will admire the curious structure of tbe wing 
itself~ formed for strength and resistance 
against the air. The ribs, which all proceed 
from that part that is fixed to t.he body, 

may 
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may be compared to bones: the largest arnl 
thickest sµrround the outer edge of the wing; 
the next size extend along the inner edge; 
and the others branch out in various direc
tions along the middle, like the fibres of a 
leaf. Some insects have four wings, and 
many but two; but the deficiency is made 
up by two little ball~, or poisers, united to 
the body under the hinder pnrt of each wing; 
which serve the insect for a balance, and 
enable it to keep steady, aml guide itself in 
the air. · 

Emily. 
As butterflies have such large, light wings, 

I should have expected they woulcl have flown 
with more steadiness than other insects; but 
on the co1itrary, 'instead of flying regularly 
straight forward, they jump up and clown, 
and turn so many ways in a minute, that my 
eye can hardly follow them. 

lVlrs. Dimsdale. 
The very circumstance which yon regard 

as nn imperfection in their manner of flight, is 
an 
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,i'n instance of th~ most -admirable contrivance 
for their preservation. 

Lucy. 
I think I know the reason of that. I have 

seen birds pursue butterflies, and when it 
seemed impossible to escape, a sudden turn, 
or jerk of the butterfly, has disappointed the 
bird that was flying at. it • 

.ftirs. Dimsdale. 
Your observation is just. This irregular 

mode- of flying deferids them as well from 
their more powerful enemies, as stings or 
claws would do, and pcrh~ps with more cer
tainty. The wings of many insects are so 
1ender, that when at rest they are foldeLl u'p, 
nn<l covered with strong horny cases; others, 
though as transparent as gauze, are strong and 
\\'l:~ty. · The variety is great, as in the other 
])arts of insects, and has served the cele!Jratccl 
Lirrnreus to divide the whole tribe i·nto seven 
orders, according to their wings. I shall not 
hnrthen your memories at present with the 
Latin · names of the order~, but only point 
out the distinct.ions of each in plain English, 

"h icb 
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which I desire you will learn perfectly. 'fhe 
first order are known by ha viog horny cases 
to their wings, of which tbe different species 
of beetles will afford you an example. Those 
of the second order have cases to their win~s 
like vellum: grasshoppers aQd 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 fourth 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 

wingii and two poisers. I give you the com
mon fly as an example. The seventh and la"t 

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, 

~hough 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, 

~hen 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? 
Mrs. 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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Jike the mother; the larva, or first stafe, is 
generally a worm, maggot, or caterpi-llar; 
which is moist, softer, and larger, than the 
egg, an<l eats voraciously, 

1 
if it meets with 

agreeable food. Here uaturc displays as 
great a variety as in ·the perfect insects: form, 
colour, habi,s, vary accordi11g to the specie~ 
to which the lar.va belongs. The next state 
is the chrysalis, or pu pn, sometimes covered 
with a web, sometimes not. In the- third 
state, the ir.sect ncqnir:es its perfect form, 
resembles ~ts pareut ., and is mostly furnished 
with \\ i ngs; and as soon as it is set free from 
its confinement, sor1rs info the air. The 
silkworms you kPpt last summer, must have 
given you a complete i<lca of the~c trans• 
formations: the eggs were . not larger than a 
pin's head; they were of a pale :yellow when 
thc--y were finit L1id,. b11t turned black at the 
time tln~y were n·Rdy to hatch. The worm, 
yon remember, ut first w;::is very small, and 
black, or nearly so; but" by tkgrees g n•w as 
Jnrge· as one of your finger:::-, nml ch,rngcd its 
skin tl1ree tim<"s, grnduully growing of a 

lighter 



INSECTS. 15 

lighter hue, till it became of a pearly wl1ite, 

and almost transparent: at length, with joy 

you p~rcei ved a fine silk issue out of its 

moulh, wi'th which the silkworm formed it

self a covering, like an oval ball of yellow 

silk, 'without any appearance of containing a 

living creature; but wuen 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 

-~bell or skin, and out peeped the head of a 

pretty white moth, which presently disen• 

gaged itself, and after laying its egr;s, d icd. 

This may serve for a h·istory of the trans

formations of insects in geucral, with many 

variations as to particular circumstances. 

Lucy. 
I remember all this perfectly. The won11 

is the larva; t lie secouJ state is called ch ry .. 

salis, aurclia, or pupa; and the thir<l is 'a fly 1 

or moth . 
o2 JJ1rs. 
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Mrs. Dimsdale. 
You have .an excellent memory. 

Emily. 
Insects can feel no affection for their young,' 

because they are creatures so different from 
themselves. 

-~Irs. l)imsdale. 
The Great Creator has endowed them with 

instincts that are sufficient for the preserva
tion of their ofl:spring. Every insect, how
ever minute, seeks a proper place for the 
nourishment and support of the young Jarva, 
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 fruit 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 fis'hes; and S()me, in the 
nose, flesh, and bowels of man, and other 
creatures. Many kinds ·shelter their future 
·progeny in nests, stored with food against t:hey 

' want it. Some bury them in the earth; 
others 
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others in wood ;- and some, still more rn

genious/ form cells of wax. 

Lury. 
Oh, you mean bees and wasps. 

Emily. 
\~hat a multitude of eggs is fai<l by one 

buttorfly ! 1f they all ha1ch, and each lay as 

many as their parent, the increase must be so 

prot.ligions, that I am surprised the worl<l is 

not overrun with them. 

11-Irs. l)imsdrzle. 

Great incouvenicncc woul<l follow from 

tlie vast i11creuse of insect~, ,v~rc there not 

means rtppointed for dimiuishing their num

bers. Birds fce<l upon them in c,·ery state: 

I hnve read, that a pair of sparrows, having

youttg on.es, "ill destroy three thonsnnd ca- , 

tcrpillar3 in a week. _Fi5h also prey 11po11 

tJ,c lnrva of many .kinds; arid some species 

a-re ver.;r cJe~iructi\le to 1!Jo5e of a Jifterrnt race. 

Thus Pro"·idencc wisely res!rnins the incn..,as~ 

of the di-Herc11t ki11Jt, of animals ,\ill1i11 prn

:pc:r limits, and lrneps them in a beautiful 

1,)ro_portion that is oendicial to .the whole. i 

c 3 Emily. 
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Emily. "' 
But I suppose that insects are useful in 

other respects, than merely supplying food to 
other creatures. llees, I know, collect honey · 
and wax; and the silk of the silkworm is 
made into a variety of useful things; but Id~ 
not recollect any other insect that is useful 
to man. 

Mrs. Dimsdal~. 
A great many of them are applied to useful 

purposes; and the curious habits and structure 
of all afford a _most instrucf~ve lesson in the 
wonders of creation, and lead us to see the hand 
of a Deity in the most minute of his works. 
Some insects are used in dyeing. Cochineal 
-i's an insect that produces the most admired 
scarlet: galls are the nests of insects: bog-

_ lice are used as medicine: blister-plasters are , 
made with an insect called the Spanish-fly: 
tbe 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 a«lapted fo improve the land. Some 
anatomists, who have wanted to clear the nii--

nuter 
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nuter parts of· bodies from the flebh, after 
having lilied the fine vessels witb wax, have 
buried the par ls f hey .\\ ishe.d to dissect in an 

ant-hill, and the ants have preseut-ly cl~ared 

it , with a nicety that no k11ifo could effect:

the larva of 'flies might be emplo}ed in th'e 

same manner "ith success. We will close 

our conversation "it h some elt>ganl line~ on 
the subject of irn,ects, w liHen hy Mrs. Bar

·bauld. 

·Ob:,erve the insect race, ordain'd to keep 

Th e lazy sabbath of a half-year's sleep. 

Entomb'd beneath the filmy ,iveb they lie) 

And wait the intl"uence of a kinder sky. 

When vernal s·un-bea1m pierce their dark n'! treat, 

.·The hea"ing tomb distends with vital heat; 

;The foll-form'd brood, impatient of their 'Cell, 

:St-art from their trance, and burst tlwit silken sh-ell: 

'Trembling awhile they stand, and scarcely dare 

·To launch at one~ upon the untried air. 

At length assur'd, they catch the fav'ring g~le, 

And leave their sordid spoils, and high in ether sail. 

Lo! the bright t'rain their radiant wings untold, 

With silv er fring'd, and freckl ed o'er with gold. 

"On the gay bm-om of some fragrant flower, 

They, idly tlu.tt',ring, live their little l1our; 

Their 
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Their life all pleasure, and their task all play, 
All spring their age, and sunshine all their day. 
Not so the child of sorrow, ,vretched man, 
His co\1rsc with toil concludes, with pain began: 
That bis high destiny he might discern, 
And in misfortui-ie's school this lesson learn,
Pleasme's the portion of the inferior kind; 
But glory, virtue, Heaven for man <lesign'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, 
Studded with colour'd eyes, with gems emboss'd: 
Inlaid with pearl, and mark'tl with various stains 
Of lively crimson thro' their dusky veins. 
::-3ome shoot like Ii ving stars athwarl the night, 
And scatter from their wings a vivicl light, 
To guide the lndian to his tawny lo\'es, 

' 

As through the woods with cautious step he mores. 
See the proud giant of .the beetle race, 
·what shining arms his polish'd limbs cnchace ! 
Like some stern warrior, formidably bright, 
His steelly sides reflect a glorious li ght: 
On his large forehead spreading horns he wears, 
And high in air the branching antlers bears: 
O'er many an inch extends hi s wide <lo111:ii11, 
Anc.l bis rich treasury Gwells with hoarded grain. 

DIALOGUE 
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DIALOGUE II. 
I 

INSTINCT. 

MRS. DIMSDALE, EMILY, AND LUCY. 

Lucy. ' 
I HAVE thought of ucthing all day but 

the animals we saw yesterday at Exeter 
'Change. The lions, the tigers, and the 
elephants~ are noble, majestic creatures; but 
the apes and monkeys entertained me the 
most: they are so like little men, thc1t ·J do 
believe they would speak if they were brought 
np tame, and properly instrticted. 

Mrs. Dimsdale. 
Some authors have ranked them next to 

·man in the scale of animals, on account of 
their resemblance to biru in form, and· the 
capacity of walking uprig-lit, with some other 
habits for ·which they are · remarkable; such 
ns making a sort of hut for sl.Jelter from• t.lie 

weather ; 
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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 
c;>f 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 tl1e power of speech, which 
is a privilege peculiar to man, if we except 
~he 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, sl1e 

had a monkey, which she used to. call Jocko: 
he was the most entertaining creature I ever 
saw. He would offer his hand to the visitors 
who came t.o see us, would sit down to table, 
u~fold his napkin, wipe his lips, eat his meat 
wilh a spoon or a forK, pour the liquor that 
w_as iiven him into a glass, anJ bow to the 

company 
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company like a gentleman. He woul<l watch 
the time of going to tea, and bring a cup and 
saucer for himself, put in a Jump of sugar, 
and then wait, after the tea was poured out, 
till it was cool, before he drank it. Besides 
all this, be played a hunched more comical 
tricki, that convinced me he had reason, 

I 
tliough he could not f,peak. 

JJ{rs. Dimsdale. 
Not quite so fast, Lucy; perhaps you at. 

tribute tltosc actions to reason which are only 
tl).e effect of imitation. There are many ani
mals that are eqtrnl, if not superior, in saga .. 
city, to the monkey, in a wild state. 

Emi(y. 
I am surprised to hear that; pray what 

cteature is there that coulJ behave so p~ttily, 
at table, as Mrs. Clark's Jocko? 

2Jfrs. Dimsdal~. 
The~ tricks he performed wne merely t•he 

dfccts of mimickry, a talent in which mo11k<'ys 
excel; t hry soon learn to imitate the actions
of those \\' ho are familiar with' them, as a par
rot learns the particul.tr sentenc,es which lie 

hcurn · 
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hears often repeated; but neither the one nor 
t,he _other acts from the impulse of its own 
f!lind, or feels a motive for what it does. The 
sagacity of the beaver, who has no example 
to copy, in cutting down trees, and prepar .. 
ing them for the different parts of bis curious 
habitation, approaches nearer to reason. than 
any thing Lucy bas_ related of Jocko. W.hat, 
but a principle very nearly resembling the 
reasoning faculty, can inslrnct this prov-ident 
animal (after having chosen those trees which 
s.tand oa an eminence, declining towards a 
s.trearn, that tbe labour of convey~ng t~em 
thither may be ren<lered more .easy,) to gnaw 
.them asunder in snc_b a manner as that t~ey 
should fall towarus the wc1ter, in order to. 
s~orten the way he has to drag them? The. 
same capacity of refi<:-ction seems to influence 
him in raising dams across a stream, to con~ 
fine the water for his accommodation. 

Lucy. 
Bu~ still you must. allow that monkeys are

v_ery sagaciou&, for Mrs. C~ark !old me, ~hat 
many ~pecies of the monkey trib~ live together 

' 1.1\ 



INSTINCT. 25 

in . so~iet.y; and when a party of them goes 
out to plunder a garden, appoint a ,rntchrnan, 
t_o sit on a high tree, to observe and give uotice 
to tbe rest,if any thing approaches to disturb 
them. 

Mrs. Dimsdale. 
, Most, if not all ?nimals that live in herds, 

use t_he same. precaution, to secure thelll 
~gainst the sudden attack of an enemy whilst 
they ~re feeding, and even punish those sen
tinels tha,t negle.ct to give a timely alarm. The 
next time yeu see the crows feeding in Farmer 
Green:s plo_ughed field, yon may probably 
~iscover _th~ watchmen, pe~checl upon some 
of the neighbouring trees~ 

· E!ftily . 
. I hop~ [ shall find them out, for I can 

hardly. believe . that birds have so much 
sense. 

Mrs . Dimsdale. 
I have already remarked that this vigilance 

is common to most animals that ,liv.e toge
ther rn numbers, and is therefore no extraor
dinary proof.of sagaci.t.xi .o~ sense, ._as 1ou call 

.. . D ~ . ' 
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it. The arts usrd by <lifferent creatures in 
the construction of ' their habitations, in rear• 
ing and providing for their yonng, attacking 
their prey, a voiding the snares of their ene
mies, and securi11g t~ernselves from the 
change of seasons, are truly wonderful, and 
afford an inexhaustible fuQ.d of entertainment' 
to the inquisitive min<l: but they are com
mon to the whole species, and appear to arise 
from an irresistible propeAsity, (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 
th e Great Creator. The instances of extra
ordinary sagacity, resembling reason, are 
shown when an animal deviates from its 
u sual habits, to accommodate itself to cir
cumstances, of which many examples have 
hecn relate<l by persons of the most undoubted 
veraci ty. 

Emily. 
I wi~h you would tell us of some of them o 

Af rs. Dimsdale. 
A 1,lcasi ng 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 <lis• 
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 ones 
were ready to perish. In this dilemma, affec
tion prompted the parent birds to hover over 
the nest by turns, during t.he middle of the 
clay, with ex pande<l wings, and mouths 
gaping for breath, screening tLci r young fro~ 
the heat, at the hazard of t.hc_ir own lives. 

Lucy. 
Pretty creatures! I should have been de

lighted to have watched them. Pray tell us 
some more stories of the same kind. 

JJfrs. Dimsdale. 
A large dog that belonged to an inn yarcl 

was ouc~ lying asleep, "hen lie was teased 
repeatedly by a little dog, who challenged 
birn lo fight; for some time he suffered these 

D 2 provocations3 
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provocations, without- chastising f.hem as they 
deserv·ed; but at last bis patience was over.; 
come, . he roused himself, took up the little · 
doe- by the-neck, and dipped him in a tub of 
water that stood· in the yard; then composed 
himself quietly ag-ain, as if satisfied with Lav
ing sh<HH 1 his power, without injuring his 
feeble anf i.4gonist. 

Emily. 
S,ich conduct in mun woul<l have been ad

mired for great.nrss of mind. 
Mrs . Dimsdale. 

It resembleJ a hero, who disdains to cru-sh 
a vanquished enemy. But to return to our 
subject: ' many birds that build nests of the 
usual form, in our climate, when they are 
founcl 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
ture~, which are too heavy to get at them in that 
situation. It is probable that different de-

grees·· ~ 
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grces of intelligence_, enabling the animal to 
deviate from its regular instinct, according to 
circumstances, arc enjoyed by almost every 
class of !i ving creatures; since this quall'ty has 
been frnquenily 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 fa~ulty they do not 
possess. 

Lucy. 
I <li<l not suppose that any creature but 

man was capable of receiving an education. 
Mrs. Dimsdale. 

You did not reflect when you expressed 
fhat opinion. Can you imagine that the 

_ learncJ pig, the wonderful little 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 ? 

n 3 Lucy. 
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Lury. 
No, mamma; I s11ppose they were taught 

by th~ man who showed them. 

· 1Wrs. Dimsdale. 
Very well~ I hen ybu perceive that those ani-

, mals were capAble of receiving instruction~ 
In some creaf un"s, instinct is improved by cul
ture: the different species of hounds; and 
sporting dogs, · undergo a severe and tedious 
discipline, to p·repa~e 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 eagernt'ss require to be 
brought under subjecf ion-. A well-trained 
hot1nd~ or pointier) understands his master's 

~ signs> ancJ is implicitly obedient to his com
mands Other animals acquire, hy instruc
tion, a kno.\vle<lge concerning objects wholly 
foretgn to their nature: horses, for .exa •npte; 
are taught to draw beav y weif{hts; to subruit 
quietly to the rein and the whip; to rnov'e 

according 
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-according to particular paces-; to delight m 

the race and the ch ,Hg-e to battle. 

Emily. 
You must not for~et Captain Sachem's 

dog Fido, that was with him so long in the 

French prison. Whilst he was confirwd in. 

that dismal placr, he t1rnght this faithful 

creature to· guard evt>ry thing that b~longccJ to 

him; an'J, the other- evening., when llt' came 

to see us, he se11t b im back from tile si ile at 

the other em.I of Lhe turnip field, to fer ch his 

gloves, which L had hid under thP. carpet, on 

purpose to lry whether he could find them·.; 

he came directly int·o_ the parlour, snuffed all 

around, and alter searching a minute or two, 

found the gloves, · antl carried them to his 

master. 
Mrs. Dimsdale. 

Fido is a very intelligent dog, and <leserves 

your re;Hembrance. When you saw the 

hird~catcher fix his net on the common, the 

otto1er morning, did yon observe several Jiu• 

nets and ~-ol<lfinches co_nfined by a strin~ un

de·r the .Net, that flirted up am! down, singing 

melo<liously, 
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melodiously, as if they were rejoicing in cap
tivity? 

Lucy. 
Oh yes; I wondered the bird.catcher was 

not afraid that other birds would take warning 
by tucir fate. 

lllrs. Dimsdale. 
So far from it, that they are placed there 

on purpose to invite others into the same 
1,11arn in wliich they were caught. Decoy
clucks, hawks, and some quadrnpec.Js, arfl 
also trni11ed to assist their common enemy to 
cntrnp their compauions; auu show that ani .. 
mals are uot only capable of receiving in• 
struction, by which their instincts are im. 
proved, an<l guini11g a knowledge of things 
foreign to their nature, but like,Yi~e of ueirrg 
taught lo act io a manner that seemE contrary 
to it. 

Emil!J. 
vVa1i it the effect of di~ciplinc, that made 

tl1e old lion in the tower so fond of that little 
dog that used t_o live in bis den? 



INSTI'NC'T. 33 ·.,· 

Mrs. Dz'msdale. 

I suppose it proceeded rather from his 

change of habits, a-nd manner 'of lifr~.. Bcrtsts 

of prey lose much of their forocitJ in a state 

of coufinement, au<l become ·com1,aratively 

tarrre; which may ari:-:e par!ly from a want 

of cxerd:se, and bein~ foH fed, witho11t 1 he 

necessity of seeking their own sup port. as 

well -as from the subjection in which they 

arc held by their keepers. ' Whf>n I hen' is no 
natural antipathy, it is not n11commo11 to sec a 

· great attachment between animals of different 

species. A dog that belonged to a · farmer 

with whom I was acquainted fonnerly, was 

accustomed to go out with the team, aml Ge

came particularly fond of one of the horses: 

this horse foll sick, a11d while he was. ill the 

dog never left the stable, but- ,,arched him 

with the tenderness of a friend. The horse 

died: the clog <lid not leave him for some 

time, refused his food, and showed evideit 

marks of grief. 

_Lucy. 
A great .fr iendship subsists between ' out 

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

JJ,frs. Dimsdal~. 
That is rather extraordinary, because there 

is a strong antipathy between cats and birds; 
but, I suppose, Poll, conscious of superior 
titrcngth, knows there is no danger to be ap
prehended from her little frolicsome plny
fellow, w bo crept into her cage at first for 
food, an<l has gradually gained her confi
dence. Some animals are endowed with a 
r,eculiar instinctive faculty, which cJirects 
them to their food at very considerable dis
tances; f~r beyond what we can attribute to 
sight or smell, according to the _ degree in 
which we enjoy . those senses. Others are 
guided by sonfo influence, wholly unknown 
to the wi1;est or most learned philosopher, 
that enables them to find their way home, 
tl,ough conveyed many miles from it, with 
their eyes covered. vVere I to take a car. 
ricr pigeon from London to Cambridge, _ in a 
bag, and let him loose, be would return to 

his 
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his· native dove-house. A gentleman once 
sent a brace of curious greyhounds, by sea, 
to Scotland, as a present to a friend; they 
lvere misscu soon after their arrival, and in 
a little time, to their former master's sur.. 

1 

JJrise, were found in his kennel. The marshes 
that border the river Lea were, one winter, 
overfl.owc<l for some time; the floods sud• 
denly dispersed, and immediately innumera• 
blc flocks of wiJJ.fowJ, w11ich had not been 
before seen in the neighbourhood, crowdetl 
to the place for the sake of the frogs, toads, 
and other reptiles that abounded 1n the mud., 
Lucy, repeat the story to Emily, of the vul
ture, which I pointed out to yon yesterday 
in t lie Philosophical '1'rai1s,1ct ions : it will 
form a _good seq ud to those I have been re
lating. 

Lur;y. 
Some gentlemtm, on a hunting party, in 

the island of Uassirnbusar, in Bengal, killed a . 
\\ild hog of uncommon size, nnd left it 011 

the grounu near their -tent. About an hour 
aftcr v, · rdsj 



36 DOMESTH_? RECREATION. 

~fterwax~s, .t_he sky being perfectly clear, 
they_ fli&cerne,d a dark_ spot at a great distance. 
I_t grew larger . and . larger, by degrees, as it 
a~va~oed towards them, a,:id proved to be a 
vulture, which _fl~w in_ a (lirect line to the 
d.ead auirna,:, and, alighti,ig on it, be_gan to 
feed voraci~~usly. Within anothe.r hour it 

·was join_e4 . !by sev~nty ,more, which came 
from all .'.qna.i7tt>xs, mostly fro.m the upper re-, . . 

g!OIIS of the ~~-9 .in which,_ a few .minutes bee 
fqre, ~otbing.PJU:kl b~ seen. 

, 1)1;,;_s. Dimsdale. 
' The sun is .ahn..ost . down; it is time to 

w~l.k. :BmilJ.,. i~.tf.fore we .s~t out, try to 
,re~oll~ct Ab,e sµbsf .'lnoe of our con_~ersation. 

_J41riily. . 
·That '-II an~m':1ls :ure taught to support and 

, defend thc;msel~e~, . ai"J/1 1.heir young, by in
:- stincf; • tha~, 1 Pt'.sj~~e,s , N!:is quality, some pos
i se~~ a . capa~if y . ~f ;~~!iJJ_E.', on particular oc-
-ca_;io~1s, as jf from -~fiflec~:on.; and that many 
'impro_vc by.- instru_ct\~~.,- . and _change -their 
habits. in a domestic st ate~ 

' • • •• ' •• • • ' IJI ,f ' 

Mrs . . . 
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Mrs. .Dimsdale. 
I am satisfied with your atfention, and 

ready to accompany JOU abro. d Vf hen you 
please. 

DIALOGUE Ill. 

·GRADATION OF BEING. 

Lucy. 
MAMMA, whilst we were conversing yes

terday, you said something about a scale .of 
animals; pray what <loes that mean? 

Mrs. J)imsdale, 
That there are degrees, or gradations, be

tween one creature and anolher, in their 
powers, faculties, an<l construction. Let us 
t_ake man, as a standard of perfection amongst 
the creature~ that inhabit our globe, and we 
may trace a continued chain, link by link, 
of beings, downwards from him to the meanest 
reptile. .lt is likewise reasonable to suppose, 

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

Lucy. 
Does man excel all other animals in the 

qualities of both mind am] body? 
ilfrs. Dimsdale. 

Renson is his peculiar prerogative, and 
distinguishes him from the brute creation. 
With respect to the bodily pen ers, 1 leave 
you to consirler whether he is not excelled in 
many of them by Jiftercnt animals, 

Emily. 
The bare, the chamois goat, and the antew 

lope, outstrip him in swiftness; and the two 
last in agility; for they climb the steepest 
crags of the highest mouniains, 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
i)1gs of the poor hare by her foot; nor could 

they 
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they discover the g:unc in their differer-1t 

places of concealment, bu ( f19rn their s11 perior 

power of smelt. ' 

Ernil.!J. 
The vultnre is supposed to see better lhan 

man; so is the lynx; and o wls see in the 

<lark, or they could not catch their prey at· 

night. 
Mrs. Dimsdale. 

There are vet numberless instances in 
., 

which the human species must yield to tee 

brutes. What man can vie in strength witb 

the elephant, and many other quadrn peds? 

· We can neither dive with water-fowl, swim 

with fishes, nor fly with birds. 

Lucy. 
And yd, ma rnma, yo11 say· that, maa is the 

most perfect being that. inh abits the earth. 

Mrs. ])fo{sdr:le. 

He has an undoubted claim to that pre

eminence; though not on account of possess• 

i11g every sense and corporeal power in the 

most exquisite. degree, Gut because, on the 

whole, he combines the gl'c:i test number of 

E 2 exceHeut 



40 DOMESTIC RECREATION. 

excellent faculties; and is endowed with such 
supcrioi· ,powers of the mrnd, 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 th e creation. 
He applies the scent of the dog to cfo,cover 
and pursue the game for his table, which 
he cou ld never attain without th at assistance .. 
The strength and the swiftness of the horse 
rcn<ler h_im many useful services. He is clothed 

. with the silk of a caterpill iar, the wool of 
tbe sheep, ihe fur of one anirnal, or the l1ide 
of another: he feeds upon their flesh , and 
allays his thirst wi1h their milk. None ·are so 
insignificant that they cnnnot be useful to 
him; nor are any so powerful that they can 
erade his authority. He is able to subdue 
the elephant, and the ferocious tiger; nor 
can the u1n ieldy whale, 1:.hel(crcd in th e 
depth s of tile sea , avoid his po¼er. Be, ides 
subjecting the aninrnls lo his will, tbe supe
riority of his riatt1re is cons1,1euous, as being 
the only c reature here to whom a capncity is 
given of perceiving the wis<lorn of God, dis-

played 
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played in the works of creation. His facnl

ties enaqle him to observe bow ad rnirably 

each creature is formed, with powers adapted 

to its 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 bis eyes to the heavens, ar.J trace Hie 

motions of the planets, rolli11g at such va~t 

distances above him: and, aa his most emi

nent distinction, he can refer all be sees to 

the,, isdom, goodness, and power of Lhe Great 

Creator. He can praise Him for · his won

derful works; a11d has His law graven on 

his heart, as the guide of lifo: ~nay, he can 

look forward, beyond the present state of\ 

being, to an endless existence of unfading 

happiness. 

Lucy. 
These are indeed such hig h mnrks of supe

riority, as place him for above the other in

ha~itants of the earth. The first place in the 

scale being given to man, I should like to 

know what creature has the ne.d claim. 

E 3 Mrs. 
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A-Irs. Dim~dale. 
It v.onld be an impracticable task to weigh 

the qualit.ies of every animal, so as to fi:~ 
with exactness its ra11k in the scale of being. 
Some nre eminently endowell with one sense, 
whilst others excel in a difforent faculty. 
We may more eas ily indulge our cnriosity in 
trn cing the <leg-rees of ( he ~ame quality from 
one animal to another. Compnre the swift
HCss of the greyhound with the crcepi no· mo
tion of the sloth, whose utmost efforts, even 
·when impelled by hunger, only e11able it to 
remove from brnnch to branch of the same 
tr~e. . Mafl'y are the inlernieJiate steps ~e
tween tbe 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 tbe restless 
activity of tbe winged butterfly, tlrnt ro'ves 
from flowtr to flower, and tue creeping worm, 
that delves a passage in the eart b. A tjttle 
further consideration will con vi nee us that 
other qualities, besides the power of motion, 
are bestowed iii different proportions. 

Emily. 
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Emily. 
Pray point some of them out to us. 

Mrs. · Dimsdale. 
The same principle appears in the differ• 

ent degrees of fertility bet ween the nobler 
orders of creatures who bring forth but m1e, 
or nt most two, at a birth; and tha( of some 
fishes and insects, which i~creasc by thou
sands at a time. It is apparent in length of 
life, both in vegetables and animals: the oak, 
the goose, and the elephant, live a Jiu 1drcd 
years; whilst the ephemero11, and tlie blos
som of the nigh t ceres., exist but a few 
hours. In the deg rees between the different 
magnitudes of a whale and a minnow; a 
condor and a humming binJ; a hippopotamus 
and a mouse; a lofty palm-tree and lbe lowly 
moss; the largest butterfly and the minute 
insect, that can only be perceived by the best 
magnifyi11g glasses: between the vast num
ber of eyes poss<'ssed by a com mon fly, 
whose head is covered with them, a11d the 
entire want of sight in the blind Vi orrn. lo 
the texture of the skin, or outward covenng 

of 
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of the body, from . the delicate, fair comm 
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 
sul_ky, ma·licious _fierceness of the untameable 
.hyena, to t11e inoffensive gentleness of the 
lauib; from the maternal tenderness of the 
watchful hen, to the negligence of the ostrich, 
who leaves her eggs in the sanc.1, 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 O\\n ofispring to a distance, as soon as 
they are able to provide for thcinselves. 
These instances are sufficient, though many 
more might be founcJ, to show that the same 
beautiful proportion is vi&ible in every part of 
nature. 

Lucy. 
I always supposed it was very easy to dis

tinguish animals from vegetaules, till I went 
with ~ny aunt to see that fine collection of 
bu Her flies; when, in one of the cases, I per~ 
cei veu two <lead leaves, as I thouglit, curled 

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 piant, that it is 
called tLe walking leaf. -

Emily. 
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 
tbese, called the sensitive plant, the last time 
I was in the green°house, and the branches 
near my ha11d shrunk from it, and the leaves 
curled as if they were afraid of me; but as 
soon as I , ent to a distance, they recovered, 
and look~d the same as befoie. After repeat
ing the experiment, I called to the gardener, 
to_ come and see what appeared to me so won-

, I 

derfol; but he only smiled at my ignorance, 
and told me there '"'·ere other plant~ that pose 
scssed still more extraordinary powers, and 
immeuiaiely showed me one, called Venus's 
fly-trap\ that catcues the flies that attempt 

* Dion.ea M uscipula. 
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to steal its honey, as if aware of the injury it 
would receive from them. 

Lucy. 
1 <lo not understand how a flower can catch 

flies. 

Emily. 
When an unfortunate fly alights upon its 

leaves, they close, and squeeze it to death. 
Lucy. 

Strange, inJecd ! lr looks as if vegetables 
bad the power of directing the motions of 
their leaves and branches. 

Alrs. Dimsdale. 
In ·some instances they appear to have a 

·mechanical power, or inferior kind of in
stinct, that guides them to their own pre
servation. The swcet~pea turns upon its 
slender stem from the wind, in !:i tonny ,.,ea
ther, for the purpose of defending the tender 
parts, which render the seeJ fruitful. Re
collect also, that the g-rrnniulTls, which stood 
last winter i11 the ball, ,~ hichcver way they 
were turned, gradually bent their branches 

towards 
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towards the window, for the .. ake of light, 

and the warmth of the sun. Plants have a 

faint resemblance to animc1ls, in many re

spects: 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 i~ay 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 b~ com pared with the 

defensive weapons of beasts, and the stings of 

in~ects. Vegetables improve by culture: so 

<lo animals; and man especially. They both 
advance from a state of infancy to maturity; 

then grow o)d and die. 

/ . Emily. 
I did not think there hacJ been such a re

semblance 
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-semblance between them, they appear so very 
different, 

Jlfrs. 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 conn~ted together by the leaf in
sect, the poJypus, he sea-nettle, and the tape
worm; which are of the lowest order of Ii ving 
creatures, a d 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, tbe flying squirrel, 
-and tbe ostrich, whose wings only asc;;ist it in 
runnin~, unite beasts with birds. In like 
rnanner fishe5, and birds are linked by flying 
fish and wat r fowl; fishe~ and beasts by seals 
and water-rats. 

Lucy. 
Are not vegetables the lowest order of 

beings? 

Mrs .. 
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Mrs. Dimsdale. 
The rank ·of being is estimated by the de .. 

gree of intellect, sensibility, and animation. 

According to this rule, animals are snperior 
to vegetables; and vegetables to minerals, 
which appear wholly void of that principle 
we call life, unless it be admitted tbat 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 aoimals, to the lifeless clod, with
out form or parts. The harmony and order 
of the whole deserves our most attentive ob0 

servation,- and leads us to c~mtemplate ,md 
adore tliat Wisdom by which it was at first 
r-egulated, aml continues to ue preserved. 

DIALOGUE 
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DIALOGUE IV. 

APHJS A.LVD 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. 

Jl,Jrs. Dimsdate. 
I am sorry to hear it. This little creature 

is very <lestructi ve to many kinds of trees: 
it is called the' apbis, puceron, vine-fretter, 
or plant-louse. Come in to breakfost, and 

I will tell you some cunous particulars 
abontit. 

Emil!/· 
My plum tree, and civrant and gooseberry 

trees, swarm with them aJso, 
Mrs , 
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JJlrs. Dimsdale. 
It is a misfortune to ,~ h ich all gardeners 

are liable. Linnreus enumerates thirty-three 
species, ~ hich inft>st different plants and 
trees; but later philosophers assert, that there 
are more than double the number, and that 
iwo or three kinds will often live upon the 
same tree. 

Emily. 
I am afraid they will <levour all onr roses, 

and spoil our. fru·it. lf I could but have 
-foun<l their nests, before they had been 
hatched, I woul<l have destroyed them. 

JJ,Jr.s. J)imsdale. 
The parent <loes not rrn~ke a nest, but at

tachc~s her e~gs, in autumn, to the twigs of 
trees, nnu as near the buds as possible, where 
she lea vcs them to be hatched in the spring. 

Emily. 
I suppose they are little worms, or -cater

_pillars, at first. 
.,,Wrs. Dimsdale. 

No, ibey resemble their mother, anu what 
,is very extraordinary, for nine generations 

F ~ . .tJ1ey 
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they are all females, .w ho, in about ten days, 
instead of laying eggs, produce otbers7 which 
are born ati ve: amongst the last progeny are 
found a mixture of ruales, who, with their 
males, soon die, after the latter have deposited 
their eggs on the twigs of trees, where, in the 
following snrnmer, there will be plenty of 
provision for them. 

Lucy. 
From this it n ppears that the egg is a shel

ter, for the young <luring the cold and rniny 
weather in winter, that in summer would be 
useless. 

-Ern/ly. 
I will r~rn into the gqrdcn, if you will 

give me leave, and bring a few of them on a 
leaf. 

lVlrs. Dimsdale. 
With all my heart. Whilst your sister is 

gone, Lucy, you shall bring my pocket mi
croscope, anrl we will examine them in it. 

Emily. 
On the under part of this leaf are num

bers. 

Lucy. 
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l.,UC~'l/• 
I believe we have L~ot some other insects 

mixed with them, for I perceive that some of 

these have wings, an<l some have none. 

JJ,Jrs. J)imsdale. 

That' is a remarkable peculiarity belonging 

·to the apltis, for which naturalists cannot 

account, as wings form no uistinction between 

the mu.les anll females; some of both sexes 

being observeu to have them, and others to 

have them not. Now let us magnify the leaf 
" 

and its inhabi.tan{s together: 

Lucy. 
They have six small, slender legs, witl.1 feet 

adapted to walking-; their bodies seem large 

ar,1d heavy, and their motion slow. Ti'1e 

wings, of tliose which have any, stand up

right; and there are four of them: the pro

boscis is very long, and bent inwards. l can 

see them pierce the leaf with this tube, as if 

they were sucking the juice. out of it. 

lJlrs. Dimsdale. 

The sap, or juice, is the nourishment they 

..obtai_n from the leaves and trees which they 

F 3 inhabit~ 
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inhabit. In the summer, when there is a flow 
of sap-juice, this pernicious insect, in innu
mernb!e millions, pierces the sap vessels 
round the new shoots, or the arteries wh ich 
lie on the surfaces of he uuder part of the 
leaves; and thus satiate their appet it.e with 
such avid ity, as to part Pith much of this 
fluid in nearly the snme state in which they 
drank it: for that moisture ,vhich often ap• 
pears on the leaves of trees, called honey
de w, is supposed to be dropped hy the aphis, 
from two small protuberances, n~ar the end 
of the tail, something like horns. It is the 
pierdng of the sap-vessels, by these diminu
tive ravagers, that causes tbe cnrling up of 
the leaves of nectarine and peacb trl'!es, and 
the warty appearance of other len ves, that is 
so frequent in some seasons . 

L'mily. 
Do they undergo no transformations, like 

the caterpilla r and sitk-worm. 
llfrs. Dimsdale. 

B efore the females, that have been hatched 
from the little black eggs laid in autumn, be

come 



APHI AND ICHNEUMON. 55 

~orne parents, they cast off their 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 bas been calculated that 

countless millions proceed. 

Emily. 
vVhat 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 

1he leaves that are inf. ted by then~. 

Emily. 
Rut I do not kno~ thci r enr.rmes, nor 

where to .find them. 

Mrs. Dimsdale. 
The larva of an insect called the plant

iouse-lion, devou rs them voraciously, as well 

as some other insects. I believe there is one 

or two of them on the leaves you brought in: 

we wall examine them carefully again; per

Imps we shall see the methoq used by this 
creature -
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-creature in taking his prey. Do you not 
perceive a small grub; he is like the sloth, 
he does not ramble about, while he has food 
around. him; he only lifts up his head, arid 
strikes it down again, ex te11di rig bis nrck in 
various directions, as if be were blind: by 
doing so continually, he perceives the first 
aphis that .comes near him, which be imme• 
diately seizes by tlie hack, 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 l.eaf, or that it 
may fall more readily into his mouth. In rhis 
position be holds it, while lie pierces it, and 
sucks the juice out 0f tlte body; which hav
ing <lone, he drops tuc skin, licks his lips 
round with his liltle black tongue, c.lnn,·s in 
his head, and drops it down; then rests qui
etly, till his appetite irn pels him to repeat the 
same course as before. Thc.se forvre destroy 
vast numbers of the c1phis; and ii is certainly 
a wise regulation of Providence, that the ex
cessive multitu<les of one animal should sup
ply food for a di.ffe(ent species, wlwse vora-

c10usness 
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·c10usness 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 proc.li-
_gious, and its ravages on the leaves of plants 
so iujurious, it might, possi bly, in time, de

stroy alt vegetation, and finally deprive man
kind of food. 

Emily. 
What .other insects foe<l upon it? 

Mrs. Dimsdale. 
So many, both in the worm and fly state, 

·that 1 cannot undertake to enumerate .them; 
but, the method used by a very small, black 
ichneumon fly, to execute its pnrpose, is so 
singular, it deserves to be mentioned. This 
.crea{ u ·e has a slender body, and long anc 
tennce; it. clarti. its pointed tail into the bo
dies of the plant lice, and deposits one egg 
in' each of those it pierces in this manner. 
In ti m<', this egg prodnc<1s a worm, that feeds 
upon the poor insect which has served· iJ for 
a nest, till it nttains its full growth, when it_ 
generally changes to the same kind of fly as 

ihi 
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·its parent; though ·sometimes it is prevented 

from attaining its perfect state by another sort 

of small black fly, who avenges t.be aphis, by 
-inserting -its .-egg in the worm of the inchneu-

' mon with in •it, wuere it hatches, and changes 

,to its own likeness. 

Lucy. 
·This h, most extraordinary. Are there any 

,other instances of one creature batching its 

young in the body of another? 

JJf.r.s. · Dimsdale. 
·The whole tribe of ichneumon.s, of tvhich 

.there is a prodigious number · of -species, 

have that propensity _; and render an ·essential 

· .service to -man.kind, by destroying a vast 

number of caterpiHars and insects, that 

wou.td otherwise increase to a degree wf.1ich 
.would endanger th.e whole produce of gar

.dens amJ tield.s. 

Lucy. 
Pray tell us what kind of creatures these 

~fohneumons are·. 

Mrs. Dimsdale. 
·+hey 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; antennre 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 stalk: the tail is 

armed with a sting, which is enclosed in a 

double-valved tapering sheath. One distin

guishing ao.d striking cuaracter, by which 

you may readily know them, is the almost 

continu.al agitation of their antennffi, which 

are scarcely ever still. They receive their 

name, from the resemblance of their habits of 

destruclion 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 lbe end of the body of the 

females, w b ich, though so fine, is able to pe

netrate through mortar, _ or plaster. The 

whimble is of an admirable structure, and 

consists 
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consists of three pieces: two ide pieces ho_l
Jowed out into a gutter, which serve as a 
sheath to a compact, soiid, jagged stern, 
along which runs a groor,e that conveys the 
egg from the animal, who supports the whim
ble with its hinrler leg, lest it should break, 
and by a variety of movements, Jexterously 
deposits its eggs in tuose substances best 
adapted to its preservation. 

Emily. 
Cannot you show us one of these whim

bles. 

Jlfrs. Dimsda!e. 
It is the m_,.ost easily seen in the long- whim

bled fly, one of which we will search for, by 
and by, in tbe ganlen. The young of this 
fly feeds on the larva of wai1ps, or mason 
bees; for it no sooner es pie one of the nests 
of those insects, but it fixes on it with its 
whimble, and bores through the mortar wiih 
which it is built. lt presently penetrate the 
side, and deposits its egg in safety. Some 
fasten their egcrs, with a ort of g lue, 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 ichnefJmon is hatched, its head is so situ
ated that it pierces the _caterpillar, a11<l pcne 0 

trates to its very entrails. But what is most 

wonderful, is, that though these larvre suck 

out tbe 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. I ·bav<=; seen 

those caterpillars fi xed upon trees, as if they 

were sitting upon their eggs; and have after

wards dis~overed that the larvre, which were 

hatched within their bodies, have spun 

their threads, with . vhich, as with cords-, the 

caterpillars have been fastened ~own, and so 

miserably perished. 

Lucy. 
1 shall hunt over all the trees in the gar~ 

den, till I find a caterpillar with an icbneu- e, 

mo!l in his body. 

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

plant~lice, the larvre of the curculiones, and 

G spiders' 
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spiders' eggs. If you scarc,b upon your 

rose-trees, you will probably find ~arcases 

of the aphis void of motion, that have been 
the habitation of a sma.ll 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.-W e will now retire into the study, ' 
an<l 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 beauties and 
wonders of creation, must acquire a habit of 

})atient and attentive observation; for experi

ence is the surest guide to knO\\ ledge, and 

the idle, who rely wholly upon the informa
tion of others, are always liabl8 to receive, 

a~ 
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as truth, the misrepresent_ations _of e_rror and 

falsehood. 

DIALOGU.E V. 

_SOLAR MJCROSCOP.E. 

Mrs. Dimsdale. 

MY dear children, as yo·µ. appeared sq 

well pleased_, yesterday, wit.h · examini~g 

the microscope, J have provided entertain

ment for you, to-day, from one of a dif

ferent constru.ction, which will magnify the 

.objects i_t displays to a far greater size. We 

will go into the study, where I have ordered 

it to be fix.e(l. 

Emily. 
~amma, you have a mind to impose upon 

us; it is a magic lantern yon are gomg 

,to show us. 

Mrs . . Dimsdale. 

)jy llear, I never deceive you, rn jest o,· 

earnest .. 
' 
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earnest. This is called a solar microscope., 
because it acts by the Jigut of the sun, which 
is reflected against the white sheet on the 
wall, 111 the same n1anner as the light of the 
lamp is in the magic lantern. 

Lucy. 
Shall we see Punch ancl bis wife, an<l all 

those comical figures that diverted us so 
much, when we si:lw the magic lantern at the 
fair. 

JJfrs. Dimsdale. 
y~ ou are no -v 100 old to be amused with 

iuch no11sense. The objec(s I shall show 
you are much belier worthy your atteAtion, 
as they will convince you that every part of 
creation is formed \\ ith the most curious and 
beautiful nicety, adapted in the "'isest man
ner to the purpose for which it was designed; 
and that it is the work of an infinitely 
intelligent Being, who has proviucd fur the 

. enjoyment and welf~re of the meanest of his 
creatures. We will make the room quite 
dark, that the iight reflected turough the 
tube of the microscope may 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. 

Yon have changed that for another, still 
more beautiful. 

Lucy. 
Pray, mamma, why do you show us these 

patterns of lace, and so many of them, all 
.<li:fferent from each other? 

Mrs. Dir:isdale. 
You may well mistake them for lace: it 

wonld, indeed, be difficult for you to guess 
what they really are; it is therefore necessary 
for me to explain it. : These circles of ex
quisitely varied and elegant net-work are thin 
sl'ices of the branches aml roots of different 
trees and plants, cut crosswise, to show the 
forms of tbe pores, through which the sap 
an<l the juices circulate. I have • a great 
yariety of these to show you; when you. are 

G 3 satisfieq 
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satisfied with them, we will c,hoose some

thing of a diffe.rent sort. 

Emily. 

They are extremely beautiful, but I long 

for novelty. 

Jlirs. .mmsdale. 

My next exhibition shall be a selection of 

leaves c,f plants, stripp~d of their skin, which 

will discover their fibres only. 

Lucy. 
They, also, resemble fine lace; but the 

pattern 1s very different from the fibres of 

wood. 
Mrs. Dimsdale. 

Behold the wing of an earwig ! 

Lucy. 
-What a monstrous size! neither <lid I 

know that earwigs had ,1rings. 

Mrs. 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 getting into 

my 
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my ear, or biting me, that I always go away 
from the place where they are. 

Mrs. Dimsdale. 
There is ·no occasion for such fears. The 

forceps at the end of the tail, though it has a 
formidable appearance, bas but little strength 
to hurt_ any thing-, except flowers, to which 
these. insects are very injurious, especially 
-carnations. But to return to tl.1e microscope. 
Here is the wing of a moth: observe tbe 
-strong muscles, or ribs, that are formed to 
support it, and give the creature the power 
of resisting the air, when it uses them for 
sails. 

Emily. 
They look as large as bones. 

Mrs. Dimsdale-. 
Now you shall sec 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 liHle 

-creatures 
' 
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.crentures wear! It far exceeds the richest 
silks and \"el vets. 

}Vfrs. Dimsdale. 
Olher parts of in.sects are equally curious, 

being wisely adapted to the want · of the ani
mul. Here is the proboscis of a bee, which 
is a sort of long tongue, that the i n&ect can 
stretch out of a case that en.closes it, when
ever he wishes lo suck the honey, or Jllices, 
from flowers, ris you mnst have often ob
served, on a summer's <lay. 

Lucy~ 
. Oh, yes, i love to watch the bees tluusiing 

their iong mouths in(o the bottom of the <leepm 
.est flowers~ 

Emily. 
But what 1s this? it looks like a sword 

drawn out of tb·e scabbard. 
Mrs. Dimsdale. 

I 

It is the sting, which, when' drawn in, 1s 

guarded by a horny shea1'1, as you may ob
serve: above it is the bag of poison,conveyed 
through the sting into the wound, ancl is the 
principal cause of the pain: at the end is a 

bearded 
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bearded shaft, divided into two points, wh icjt 
pierce the flesl1 alternately, and often prevent 
the sting from returning. If you have ex
amined it sufficiently, I will change it for 
something not less snrprising. 

Lury. 
I cannot guess what this is; it seerus •Jike a 

regular piece of net-work, each mesh having 
six sides. 

· Mrs. J)im-sdale. 
This is part of the reticulated eye of a 

dragon-fly, which I once described io you. 
I suppose you recollect that every one of the 
meshes, as yon call -them, is a separate eye, 
or sight; and that ·wbich ,ye call the eye, 
is a collectio.'1 of two thousand eyes, .placed m 
a cluster. 

Emily. 
This is a nct 6 work of small squares; lo 

iWhat creature does it belong? 
_Mrs. Dimsdale. 

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

Crabs, and 
eyes of the 

same 
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same k1nd. We will nuw amuse ourselyes 

with tbe scales of fisbes. 

Emily~ 
They appear almost as large as a shiel<..I? 

anu of such a variety of shapes, each species 

of fish, I suppose, having those of a peculiar 

form. 

Mts. Dimsdale: 
Tbey not o.nly vary in different fishes, hut 

in the several parts of the same psh; and 

many of tliem appear ~arved with elegant 

flu tings, and embossed work. I · shall next 

present you witlJ a city, i_nhabited by a living 
rnce. 

Emily. 
It appears to me like rock-work, rnove(J by 

something beneath it. 
Lu.cy. 

There is I a creature as big as a tortoise, 

crept out of these rocks? it bas eight legs, 

and ~wo greut horns. 

Emily. 
Ah, there are several of .them, r_unning uif~ 

ferent ways. 

ltfrs .. 
' . 
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Mrs. Dimsdale. 
'fhe rocks are morsels of tbe .dust of pearl 

barley; and these huge animals, that trot 
about so briskly, are only mites, which feed 
upon it. 

Lucy. 
I 

To what a surpnsmg size they are mag- _ 
nifie<l ! 

Mrs. Dimsdale. 
The crystallization of salts was first disco

vered. by the microscope, and affords a great 
variety of beautiful objects to ihe curious 
admirer of nature. . I shall show some spe
cimens of them, which will please you by 
tbei/ motions, and the elegance of iheit 
form s. 

Emily. 
Explain fi rst to us what you I1>ean by 

crystallization. 
Mrs . D ·imsdale. 

After different sub-stances, especially snlfs, 
ha vc been d issol ve<l in certain liquids, the 
particles of which they are composed begin 
to unite 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 bei-ng magnified; 

but the crystals of rock salt are very large; 

and you must have often seen them at table. 

The same snbstHnce 'always produces cry

stals of , the same shape;· from this circum

stance adulteration may be detected, by the 

mixture of crysfals of different kinds. You 

will understand me better wl~en you have 

seen the operation. H ~re is a drop of salt- _ 

petrc dissolved: it appears like a circle of 

several feet wide. You may now perceive 

a motion round 1he edges, someth'ing· like 

runping water. 

Lucy._, 
Yes; it moves in all parts, and begins to 

dart intb shapes, almost like needles. It is 

extremely pretty; 1 could look at it for an 

hour, wHbout being tired. 

Mrs. Dimsdale. 

I will exchange it for a solution of 

camphor. 
Emily. 
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Emily. 
Ob, 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: tl1ese lines 
seem to attract each other into clusters; and 
now they resemble the branches of a sen
weed. 

Emily. 
l admire these solutions the most of any 

thing you have sho wn us: it is very amt1sing 
to see them first begin to move gently from 
the edge, then dart into different forms, then 
unite in cl11sters, and at Inst fix all into one 
r~ular shape. 

1Wrs. Dimsdale. 
The curious phre11omenu 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-

.lil gree, 
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greP, lie within the reach of every creature, 
who has the perfect use of Ii is senses, and is 
cap1ble of attention. \,\'ho can walk abroad 
of a morning, and not ue charmed with the 
glorious sun, the innumerable · bea~ties of 
vegetation, trees, plants, herbs, flowers, a11d 
fruits. Animals are still more interesting, 
whetber we contemplate 1heir forms, habits, 
stratagems for defence, or for procuring food. 
,The evening presents new n·onders: for who 
can behokl tile vas t firmament, studded with 
brilliant suns, that give light to innumerable 
distant worlds, peopied with an inconceivable 
multitude of inhabitants, and not feel bis 
heart glow with adoration to the Supreme 
Creator and Preserver of the whole uni
verse? Wbi~hever way we tt rn our eyes, 
something striking and curious a.ppears : tbe· 
earth, the air, the sea, teem with wonders. 
Nor are beauty, order, symmetry, and grace, 
confined to the surface of natural objrcts: 
the interior parts, as we have seen this after
noon, display th£ same wisdom and con-

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

DIALOGUE VI. 

ANI1lIALCULES. 

Jlfrs. Dimsdale. 
I PROMISED to re"'ard you, by some 

indulgence, whenever you should have acm 

quired the habit of rising as soon as you are 
calleJ~ and d ress ing yourselves neatly in a 
quarter of an hour. It is now high time to 

perform this <'n~ag0 rnent, ns, fort-he last fort ... 

night, l have not marked down one morn ing 
in .. which you have broken my rule. I have 
lllic d r • ') t;.n~re,ore procure anot11er microscope, w1t 1 

great powers, anJ intend to amuse you with 
some of tile wonders of 1he minntest parts of 
the creation tliat we nre capable of observing; 
for I by no means dare to assert tbat the 

H 2 insects 
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insects I shall show you nre the smallest 
creatures ihat exist. The invention of man 
lrns not yet contrived glasses that compre
hend either the vast or the little of nature. 
By every improved telescope, new stars are 
discovereu; and as the po\\ ers of t be rr i
croscope are increased, more minute races of 
living creatures become perceptible. Here 
let us contemplate the infinite power of the 
Great Creator, ! hat is as much displayed in 
the formation of the smallest of these· ani
malctiles, im perceptibie to the keenest sight, 
without the assistance of the highest mag
nifiers, as it is in the structure of a world; 
for no(hing short of Olllnipotence can effect 
either the one or the other. Lrt us next auore 
his goodness, "ho delights to communicate 
life and happiness to an infinite number of 
beings, of different ranks; for these ti'.!)y 
creatures have th eir enjoyments, as you w1tl 
per.cri ve. His wisdom is conspicuous in 
every part of his works, whet her we st retell 
our understanding to its utmost limit, to 
comp:·ehend the vast magnitmles and dis-

tances 
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tances of the stars, or w!1ether we turn our 

attention to the other extreme of creation, 

_ ancl 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 wonder(ul 

1ittie creatures? 

Mrs .. Dimsdale.. 
Directly .-Walk into the study: / there 

you will see the apparatus prepared for my 
exhibition; and I will follow yon in a few 
minutes. 

Emily and Lucy examine 0-te microscope . 
Z1Jith curiosity. 

Emily. 
W e have looked ttirvugh the glasses, 

rnarnma, but can see noth irig. 

Mrs. Dimsdal~. 
You should Im ve patiently--:i.vaited fo r me; 

I am not pleased with you for mcJJling with 
the microscope. 

Lucy. 
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Lucy. 
We are sorry we have done wrong; forgive 

us, anu 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 every part of nature teems with living 
creatures; as the experiments of many phi
losophers prove, that they exist where we · 
should not expect to find them. Though 
it is probable that tlte earth and air are 
equally crow<le<l with these minute inha
bitants, as the water; yet liquids are so much 
more favourable, from -their transparency, 
for sbowing their form oln<l motions, that I 
have provided ~ome ater, 1aken from a 
muddy ditch, for the purpose of cxaruiuing 
its contents. I will put a Jro J of this water 
into the rnicros~ope: now, Lucy, look t hrougb 
and tell me what you see. 

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 enJ, and then turns itself round on the 
other; but I do not know which is the bead 
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 1his magnifier, it is 
in reality so small, lbat millions of them 
might lie on a square inch. Notwithstand
ing their e>.treme minuteness, tbey seem to 
love the society of each other. Observe a 
m ul1it ude of them in this jar of wafer: 
they form themselves into a regular body, 
and asce11d to the top, where, from green, 
their colour change~ to a beautiful sk blue. 
Now ti ey are changing their position, and 
descc11d ing tQgether · in a large company, in 
the form of a rope. But what will they do? 
there is another army, corn,istfog of 111any 
millions, that are rising from the bottom of 
the jar: let us watch their contrivance to 

pass 
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pass each other; but as tbeir motion 1s very 

slow, it will require some patience. Well, 

this is sn rp ising, anc.J shows tbat -they pos

sess sag<l city, ;,rnd a voluntary power of 

moving in any direction that s111 ts their cir

cumsfa nc,·s. T he party from b~ ow has di

v_ided to tlie rig ht and lef1, and politely made 

way for those ,., ho are travelling downwards 

to pass bet w<'en them. This insect was 

firsL discovered in a ditch of one hundred 

yard .s long, and niHe broad, at Norwich; 

the bottom of wh ·ch was covered a foot 

tbic!i with a blackish g reen mud, chiefly 

composed of them: tile prod igious num

bers here alone, rn ust exceed all calcu

lation. 

Emily. 
Are there different kinds of these animal

cules? 
JJ,frs . Dimsdale. 

Nature delights in variety; _ and m these 

creatures, ·o imperceptible to the naked eye, 

bas displayc.:d her powers iN that respect: as 

many kinds ar:e already known, and it is sup-
posed 
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posed there are yet many more that have 
escaped observation. 

Emily~ 
I hope yon will show ns one of them. 

Mrs. Dimsdale. 
In order to gratify your curiosity, I have 

provided myself with several )iq11icls, in 
which different kinds arc found. Observe 
this glass jar; there is a slimy sort of sub
stance that -sticks to the sides of it, from the 
stalks of the flowers t-hat stood in f he water. 
I will take some of this on the point of my 
penknife, and examine it in a drop of W1'ter; 
it is likely I shall find plenty of the Prqteus 
inseot in it. 

Lucy. 
Why is it callr.d by that name? 

JJ,Jrs. Dimsdale. 
Because it has the power of chirnging 'its 

form continually. If you look through the 
microscope you will sec it swimming about 
very nimhly; sometimes st etcLirw its long 
neck straight forwards, then bending it like 

that 
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that of a swan, then turnine- it round its 
body, find somet imes cl r:1 wing it in, and 
tbru ting onr in its phce something like a 
wheel. HP ·e i~ somf' rain water, collected 

from a ](>aden ~ 1l!er, where it hai:, stood se• 

verat clays: in its sediment we shc1.ll :fin 1 a 
mu. t c.1Hiom, animalcule, called the ' heel 

ar:im l, O< vrn t ic1 •i;.,. 'f ougl, this crea
ture· sh,, 1 ~ nu ~ ~·ns of litt>, e~cept- when in 
the "nt er, ye• irs vital ~ PWC': 'He preserved 
f0r m, n, i f n1 '1s, .. 1en J., pi in a i:-tate as 

<lry a dll L l tia e "Hne f his d ust, 

whi :Ii I 'A•1l1 pnt nto vi.a fe r; at firs' it will 
ap11 ar Old)' li kt• a minute grai 1 of li feless 
sn1 11 I. 1)111 m l alf an hour you may perc<>ive 
a lau..!·q j m1J fi P11; the g-lobn le will begin to 

tu rn i' se\f abq111 , and leng-l lien by Je~rces, 

till it a~s.i111es t.he form and oppearance of a 
livelv 01dgg-ot, and f h~n it , . ..,ill µut out its 
\\hrt~ , swim111 ing- vigo1 1ns!y in the water, in 
sra ,ch of food~ or 1-erhnps it may fix itself 
by t he tail, ull(l \\ ork it w hfels in su-ch a 

manner as to attract its food within its re<lch. 
Lucy. 
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Luc_y. 

Wheels, mamma; wbat <lo you mean by 
that? hi:is tbe insect a machine, or a caniage, 
to convey it about in thf' waler. 

Mrs. Dimsdale. 
There are several species of animalcules, 

f~rnished with a curions appa atus resembling 
wheels, which assist these insects in catching 
their prey. If ynu examine those now in 
the microscope, .;u will perce; ve a small 
circle, projecting beyo the head, resem
bling the ba.lance~wheel of a watch, snr
rounded with teeth. The creature appears 
to have the power of moving this wheel at 

• pleasure, and c~anging· its form to an oblong. 
At one time the wheel appears to vibrate; at 
another to turn swiftly round. 

Ernily. 
I see it very plainly. T ,ere are also many 

liviug creatures in tl1e water, much smaller 
than the wueel insect, which, I suppose, serve 
it for food. The wheel insect is transparent; 
I . can see :::omething like a nng in the head, 
just above the mouth. 

Mrs. 
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.lJfrs. Dimsdale. 
That is supposed, by some philosophers, to 

be the scat of the brain. 
Emily. 

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

J11rs. Dimsdale. 
The young of this species, before its birth, 

is nourished on the outside of the parent, in a 

sor-t of case, somewhere near the tail: when 
they ha vc arrived at the proper size to take 
care of themselves, the young irn,ect brenks 
its covering, and puts out its heart first, the 
old one assisting it to disengage itself. In 
order to effect its release, tbc young one sets 
his wheels a going, and as soon c\S it is free, 
swims away, wagging its tail like the parent. 
Tb~s creature is a great tormentor of the 
water-flea, an insect not nearly so large as t be 
common fly. Five or six of them will fix 

themselves 
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em selves l?y their tails ro the she) I or horns 
' the flea, and appear 10 g-ive it a great deal 
, uneasiness, by its efforts, though fr11itless, 

.o get rid of it. Here is ::t glass of water 
with duckweed in it, which l l1nve kc·pt with 
<lesign to show you some specimens of the 
bell-flower animal, or, RS some term i1, the 
plumed polype. These animalcules dwell in 
colonies together, in a slimy kind of case, 

' formed of a jelly-like snbstance, which, when 
out of the water, looks merely Jike a little 
lump of slime; but when ex panued in it, 
resembles the figure of a bell, with its mouth 
upwards: these bells are about half the size 
ofa 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 wh.ich con
tains a separate insect: the openings of these 
divisions are only jl!lst large enough to ad mit 
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 

1 danger, 
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danger, when alnrmrd by irny sudden motion 

of the i ,'lier. 8-·~ides tn t' !JO \ ·pr of moving, 
possc~sed by er1ci1 indiv1uw-I, he "'hole fa

mily united enjoys a crq ,r.idt y of altering the 

position of their hab1 ta1io · niiy, -even f 
removing it from one place to a J1 11 h(·r; !hus, 
.the hell sometimes is found :::: )ndi11 g , ,i ng-ht, 
and at othns the upper part is be11t down-

wards. The number of tlll'se creatures that 

live together nP.ver exct>Pd fifteen; th erefore, 
when they incre~se beyond 1hat, the bell di-

vides generally from tu J to bottom, and forms. 
two distinct, indeprn < ent republics. 

Lucy. 
J should like to see one of these insects by 

itself. 

Mrs. DimsdaI·. -
There is one place,j rn the microscope: 

now tell us what you observe. 

Lucy. 
It appears to have a great many tendrils; 

perh aps forty, fixed round the head, spread 

out in the forn1 of a bor e"shoe. These ten
drils, or arms, the creature stretches out at 

pleasure, . 
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pleasure, as if to make a currPnt in the water, 
which brings a number of- very minu te ani
malcules to it.s month; some of them it swal
lows, but others it Jrivt>s away by a contrary 
rnotiuu of the waler. 

Mrs. Dimsdale. 
This insect h~s 11ot llie rower of contract

ing its arms, [j h• the common polype; but 
when it ,\ isltes to reti re into its cell, it bri11gs 
tht m close togeth er, like the folds of a 
fau, by which means tli .:y are easily drawn 
Jn. 

Lucy. 
The one I nm examining has separated 

1hem into fo nr div is ion ,, w Lich are ,1ery 
much lik plume ... of i :~ hers. 

11'Jrs. Dirr. date., 
I shali now exhioit rhe glube llnimal, so 

:named 1>11 accn11nl of :ts torm, "b if'h 1s like 
a round hall without any ap_11eara11ce of !1~ad, 
fail , or fi us. 

Emily. 
Ye, it moves in all directions; upwards, 

downwards: now it rolls o c aud over like 
1 2 ;,. bowl: 
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a bowl: now it spins iike a top, turning itself 
round and round: sometimes it moves slow, 
and sometimes fast. It is a very amusrng 
creature. Pray, sister, look at it. 

L11ry. 
It is quite transpan·n!, except six or seven 

black s1)ols; and its whole surface is set witl:1 
moveable bristles. 

Mrs. Dimsdale .. 
Probably they are the instruments that 

enable tbe creature te perform its different 
r.l)Olions. Here is another species of these 

animalcules, that live together like the inha
bitants of cro\.\ded towns, and are found on 
the coa-st of Norfolk, living in small tubes, 
or cases of sandy maHer, united like pieces 
of coral; from which circumstance they are 
called the pipe insect. Each individual i-s 
a sort of worm, composed of rings, that the 
creature can extend or contract, -according 
to its inclination. The head is exceedingly 
beautiful, and furnished with a double row 

of feelers, or arms, Jisposed in regular order; 
most probably for the purpose of seizing its 

food, 
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food, and conveying- it to its mouth. The 

.ca~es in which tlws~ r1 niru:1ls live are formed 

of sand, iuter rn iu •d " ith i1irrnte shells, and 

cem nted together by a kind of glue, which 

I suppose issues from the worm for this 

use. 

Lucy. 
The more you tell ns, f he more I am de

lighted with the wonderful variety in 1he 

shape and habits of these little creatures, anJ 

the extraordinary contivances for their com

fort and accommodation, according to their 

differeut uatures. 

Mrs. Dimsdale. 
I have yet only mentioned a few of the 

most remarkable. Infusions of different 

substances, produce an almost endless va

riety. I will, however, show you two or 

three mow, if you are not roo much tired to 

attend. 
Both tlze Children. 

Prny go on; we are not in the least 

~weary. 
Mrs. 
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Mrs. Dimsdale. 
I have here some paste, that has stood st!• 

vera~ days till it is now quite sour: cannot 
you perceive something move in it like living 
creatures? 

Emily. 
Oh, yes, mamma; pray let us see them irl 

the microscope. 

1'ltlrs. Dimsdale. 
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. EaTS of blighted 
wheat appear to be fillecJ with a soft, wl.iHe 
substance, like fine threads. Who would 
suspect this. to be ·insects in a torpid s~ate? 
but, on steeping it for several hours in water, 
these threads begin to move, and to con
vinee the attentive spectator 1hat I hey are 
living animals. The same surprising effect 
has been observed in potatoe~ , 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 ibe 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 em ploy

ment. We will take a walk; our afternoon·'s 

amusement will supply us with conversatioH 

by the way. 

DIALOGUE VL 

SEA A N E JYIO NES. 

L ucy. 
IT is suc h a wet even ing, we cannot go a 

walking: what amusement shall we find to 

pass away the time. 
Mrs. Dimsdale. 

N one bu t the id le need wan t cmploy

,ment: there is always -a great variety of 
1mrsuits., 
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pursuits, that are both useful a11d agreeable, 
for those who are disposed to fill up their 
leisure properly. It ha ppens, ho wever, for .. 
tunately for you, that 1 h~1vn pro\·tded an 
entertainment for this evening, that l hope 
will make some n mends for the loss of your 
walk. Desire John to bring in the pa,n with 
the sea-insects that I ordered to be collected 
for us. 

Emi(lJ· 
What strange creatu res! they are far more 

like flowers than insects~ 
Jvlrs. 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. 
'l"'hey change their sba pe continually, 

some of them are like a bet! with the _ top 
cut off; others resemble a little pillar, 
crowned with leaves: there is one encrusted 
in a covering of :;;and and shelis, spurting 
water out of its mout!J like a fountain; look,_ 

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

Emily. 
The variety of their colour surprises me . 

Their prevailing h~cs are purple, green, 
'brown, and violet, in all their different 
-sba.<les; while -some are of as rich an orange 
as the iuside of a melon, and others as w bite 
as ivory: besides, there are others beauti
fully variegated _with black and white, like 
the quills of a porcupine. Ho vv much Jarger 
some of them are than others: there are one 
or two that would cover tbe bot1om of a small 
plate, whilst few ·of the .0H1en; exceed the si~ 
of an oyster. 

Mrs. Dimsdale .. 
Those are probably of a different -species. 

l cannot tell you with .certainty ·what number 
of 
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of species of these animal~ are known; but 

there are several, and it is likely that more 

will be discovereJ , ' as future naturalists have 

further opportunities of investigating them. 

Emily. 

Those things so much like leaves, that grow 

rnund the mouth, certainly serve the creatnre 

for arms; for just this minute I saw one of 

them stretch out a leaf, and c~tch up a small 

muscle, that happened to be near 1t, anJ af

ter\\ards carry it to iis mouth, where it was 

swallowed up in an instant. 

]Hrs . Dimsdale. 

They swallow muscles wbolc without Jiffi

.cul1y; and. I.hough their shells are closed, in 

a day or tw<;> after throw up the sbelli, cnti,ely 

empty: from this cir,cumstance the creature 

would seem to be voracious, were it not 

known to have subsisied for a t \\·flvemonth 

on tbe produce of the sea-water only; neither 

does it appear eao·er in t 1e searcli of its prey, 

but rather waits patientiy till chance throws 

it within reach of its Jimi(s, as you observed. 

just now. Let us throw in some little bit~ of 

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

Lucy. 
'l'wo of them have seized the same piece; 

but ne11 her is disposed to yield it to bis anta- -
gonist: they each dra\~ it further an<l f9rtber 

, into their mouths, till they will surely meet. 
Now the orange-coloured gentleman is al
most triumphant. Ur1fortuaafe fellow! be has 
slipped bis hold, and the grey one will carry 
it off. 

Emily. 
They have again nearly an equal bold: see, 

how bard they pull' it. The orange-coloured 
one has rrcoverrcl h' s advantage, and at last 
will certainly come off conqueror: be has got 
it entirely away; and down it goes, without 
ceremony. 

Lucy. 
The grey one is a st u µ~d creature; though 

he was so eager to obtain the prize, he shows 
no mark of resentment or anger for his disap
pointment, but looks as well iatisfied as if he 
had got it. 

Mrs. 
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Mrs. Dimsdale. · 

These creatures are not endued with great 

sensibility of any kinu, if we may jndge 

from their habits. As far as they are k 11own, 

their intellectual powers are of the lowest 

order, and do 11ot extencl much bryoncl di

recting them to adhere to those rocks, where 

they are most likely to meet wit b that kind 

of food that nature has appoioted for their 

sustenance. Many species of them feed upon 

those floating transparent animals, of a white, 

glassy, or of a blue or purplish hutj 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. 

Emi(y. 
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 a not her, as inclination or necessity 
may require. Though their claims to supe
riority are but few, yet, in this respect they 
rank higher tban 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; 
whil st these poor, soft, defenceless creatures 
are exposed on all sides to wounds and acci
dents, from every thing that toucbes them. 

Mr;;. Dimsdale. 
If they are endued neither with swiftness 

to escape from tbeir enemies, nor a hard co
vering to resist them, a c~rtain quality is be
stowed upon them, which prnserves their 
Ii ves from such accidents as are fatal to most 
other creatures. ·\,Vere a sea anemone to lose 

1'. 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 grat ify a wanton curiosity; there

fore we must ..:ely upon tbc account given 

by Monsieur Dicquemar, of the effects of 

,rntting members of them in different di

rections. 

Emily. 
Bar barons man! to torment a harm less in

sect in tb at manner. 

Lucy. 
But since he has done so, pray let us hear 

what followed, , 

Mrs. Dimsdale. 
He relates, that having clipped off the 

limbs of both a purple and green anemone, 

they soon budded out again: he clipped th 1u 

off from the same insect a second time, · I <l 

ia less than a mont l.t 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. Dirnsdale. 

That is doubt fol; but it 'is not unlikely, 
tho.t 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 f!S if in 
a sickly state, some for weeks, others for 
months, revived, and put forth a new mouth 
and limbs, which gradually increased to ver• 
fedion, when they became capable of taking 
food as at, first. One day, afler having di
vided a brown one, he offered some bits of 
muscle lo the upper half; these the limbs 
seized, nnd conveyed to the mouth, wbich 
was stretched 011t to 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 be 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 aaimal was 

formed, that caught its prey -and fed at both 

ends at once. 
Emily. 

It seems as if it were impossible to kill 

them. 

.,Wrs. Dimsdale. 
It is indeed very difficult to deprive them 

of life. Monsieur Dicqnemar exposed them 

to great extremes of beat and cold, without 
destroying 
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destroying their existence. He put some of 
them in a glass vessel, filled with salt water, 
over tbe fire; when tbe water became heated 
they seemed 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• 
~equences from the experiment. Others he 
exposed to a keen fr st, till the water in tbe 
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 fir~, 
they showed signs of life, open-ed them-

. selves, movc<l about, and recovered, as the 
water regained its usual temperament. Sea-

, water is this creatn re's natural element, a·nd 
nothing seems more baneful to i t 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 way very easily be 
stripped off rn shreds, and rn a short time 
they die. 

Lucy. 
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Lucy. 
Their mouth and limbs are to ·be seen 

_pla-inly, but I can perceive no eyes. 

Mrs. Dimsdale. 
,.rhey do not a ppea.r to have any; yet they 

are sensibly affected with light: were we to 

place a lamp, or a candle, over the pan, so 

that {he light should shine into it, they would 

dose up immediately, and not unfofrl them

selves till the light was withdrawn. Though 

they are thus affected by a sudden impression 

-of tight, they may be incapable of distinguish

ing objects, ·unless they are furnished with or

gans of sight that have hitherto escaped ob

servation. Whether 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 
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are known to have µroduc~<l ten or twelve 
at a time. Tbe 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 cluster of white or flesh-colourrd feathers: 
out of their body and mouth proceed a num
ber of threads, about the size of a hor~erhair, 
which, on being examined with a micro
scope, appear to be composed of a prodigious 
number of vessels, through "'hich some fluid 

I 
was seen to circulate, but of what use these 
are to the fln imal has not yet been discovered; 
though it is most likely that they are the or
gans of some sense, as feeling, -or smell, which 
·s essential to its preservation or support. I 
have now told yon n.o~t of the particulars I 
know of these creatures. It is probable that 
t-bere are ruany other circumstances relative to 
them, were they more ex.posed to our notice, 

that 
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that would excite our admiration; yet we are 
51.lfficiently acquainteJ with them to acknow
ledge, that the same wisdom and design is 
apparent in the correspondence of their struc
hue and organs with their habits and mode of 
life, as are visible in the other parts of the cre
ation ; so that we may say with the Psalmist, 
"0 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 
sea, 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 VIII. 

METEORS. 

Lucy. 
WHAT a beautiful rainbow! Make haste, 

Emily, or it will be gone before you reach the 
"1iodow. 

Emily. 
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Emily. 
How grand! the arch extends fron one side 

of the sky to the other. What fine colours.I 
purple, blue, green, orange. Ah, il is faintrr, 
the snn is gone in: it is almost gone .
Mamma, pray .tell ns \\ hat mHkes the rain~ 
bow appear and vanish so su<luenly. 

lJ;Jrs. Dimsdale. 
Before I reply to yonr _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 t.he sun shines again quite br-ight; 
the rainbow is finer than lwfore-tlie colours 
are charming. 

M1·s. Dimsdale . 
Just now, when the sun went in, you ob~ 

served that tbe rain bow nearly vani8hed; but 
as soon as the sun shone again, the rainbow 
appeared as splc11di<l as ever. Docs not this 
lead you to suspect that the changes of the 
rainbow depend upon tbe sun. 

Emily. 
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Emily. 
Certainly; but what effect can the sun 

have upon the rainbow, at such a distance. 
from it? 

Mrs. Dimsdale. 
It depends wholly upon the snn: were there 

no sun, there con Id be no rainbow. 
, Lucy. 

You surprise roe: I thought the rainbow 
bad 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 end~a vcur to ex plain it to you , in 

Jhe pl r1 inest manner- possible. The rays of 
light , which issue continually in all direc
tions from the sun , pass in d'rect lines to the 
earth, till they meet with any thing to ob
struct tueir course. If the bouy that inter-

rupts 
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rupts their passage be solid, or ,opakc, they 
are driven back, which is called reflection; 
and by meeting our eyes, are th e cause of all 
objects being visible to us: bot when the 
rays of light fall on substances that are trans
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 <lifters in degree ac
cording to tlie resis:ance of differen t 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 Hiat you so 
much admire. 

Lucy. 
I do not doubt that it is as you say; bn t how 

cou ld any one fif1d out tha t the sun shining on 
a cloud full of water was the cause of the rain° 
bow? 

Mrs. 
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JJ1rs. Dz'msdale. 

An easy ex pcrimc111, th tit 1 will show you, 

~\ ill convince yon t.hat 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. 

Marnma, here it is. I am quite impatient 

to see what yon are going to do with it. 
Mrs. Dimsdale. 

' 
Emily, fill it with water, and g ive me a 

piece of string that I may hang it u l , so that 

the sun shall shine full upon it. Now, what 

do you sec? 

Lucy. 
The side of the globe nex.t the sun is of a 

foll reu. 

JJi rs, Dimsdale raises and lowers tlte glob 

alternately. 
E mily. 

Now it is ch anged to a yellow, green, blue

all the colours of the rainbow. 
JWrs . 
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Mrs. Dimsdale. 
Are you not convinced, by the effect of the 

sun on the globe of wa.L~r, that the arch in tlte 
sky is producecl by the same cause? 

Lucy. 
Yes; I understand it clearly. 

lJfrs. Dimsdale. 
The different degress of refraction some.i 

times give false notions of the distance ancl 
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 tluough the ~edium of water; 
which is thicker than air, ,,·hatever they s~e 
out of the water must appear to them more <l~0 

fant than they really are:, On the contrary, 
if the eye is placed in a thin, or rare medium, 
like a clear atrnosphere, objeds that arc iu a 
tliicker or denser medium, like water, will 
seem nearer than they are, ,rnd in some cases 
their size will be magnified. You are both so 
attentive, I will am'use you with another ex-
}Jeriment, which ~,ill make tliis clearer to you 
than I can otherwise (fo, 

Emil!/· · 
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Emily. 
How kin<l you arc, to Ji vert us so agrc&ably. 

JJfn. Dimsdale. 
Bring rne a !Jason. I will put a crown piece 

intQ it. \Valk back a few prt.ccs: can you 
sec ilie crown? 

Lucy . 
No: it lies in 1hc botf.om of the bason; ant! 

the side of the buson himlcrs me tram seeing 
it. 

Jlirs . Dimsdale. 
Fill the bason with water, U11u retire to the 

same <listancc. 

Luc,y . 
. How s!rangc! I cnn see it plainly now; it 
seems raised- by tlie water. 

J.llrs. Dimsdale. 
The effect is caused by the refradion of the 

mys of light by the water, which brings the 
cro,., n piece ncc1rer to your eye than it really 
is: for if yon look in1o the !Jason, yoa will 
perce1vc it still lies at the bottom, as it did 
before. 

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

eyes. 
ll:frs. Dimsdale. 

There is no sense so liable to deceive you 
as the sight. Observation, and the habit of 
examining things vv'ith -exactness, are the best 
menns of correcting its errors, and will enable 
you to trust to the representations of your 
eyrs, without any danger of important mis
takes. I am sorry you went to bc<l so early 
last night; had you sat up half an hour later, 
you might have seen a phenomenon not very 
usual. There was a lunar rainbow about nine 
<;> 'clock in the even ing. The moon shone 
bright, and the bow displayed the same co .. 
lours as that we have just aclmired, only they 
were fainter. 

Emil.!J. 
I suppose tbat wns caused by the refraction 

of the moon's light upon the water in an oppo
l1i {e cloud. 

I'ifrs. Dimsdale. 
You jndge rightly._ There are also some-

.1., 2 times 
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times arches seen in the sky, of an evening, of 
great brightness, the colour of which is white, 
or yellowish, that are not caused either by the 
sun or the moon. 

Em,ily. 
'\Vhat then can produce them? 

JJirs. Dimsdale. 
They arc supposed to be of the same kincl 

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 
c.l irections. 

Lucy. 
You mean the Aurora Borealis; but those 

streamers scarcely remained a moment the 
same, changing their colour ~ncl shape con'!' 
tinually. 

JJ!frs. Dimsdale. 
Those who have seen the luminous arches, 

describe them as lasting ten minutes, or a 
quarter of nn hour: and sometimes Hi rowing 
out vivid flashes of coloured light; at other 
times growing fainter ?r stronger; and, at 
last, disappearing in patches, till the whole 

vai1isheu 
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vo.nishe<l entirely. 'l'he Jtmora Borealis 
makes a beautf fu 1 nppearancf, occasionally, 
in our climate: bnt it is never seen here in 
so much )- erfeciion as in the countries ncnr 
tlie poles, where tl1e strong reflection of tl1is 
meteor mny be cstccn1cd as one of the fa
vours of heaven, to console the inhabitants 
o_f these <lreary regions for their long depri
vation of the light of tllc sun, which dors 
n.ot dse to them for months together rn Hie 
winter. 

Emil!J. 
~ am snrprise<l they do not all leave such a 

dismal place, u11d st~ilc where the sun ru:1os 
e\·ery mornrng. 

LUC!J. 
As 1hcy arc use<l to live so long v,ilhout sun

shine~ l suppose they d~ not feel the. want of 
it.-H ark! it tiwndcrs: what. a black cloud 
there is yonder; 1 bclie\'e there will be a 
storm. 

Emily. 
How majestica1Iy it rolls; 

J, 3 
and it lig ldens 

excessively. 
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excessively. ft bails; the bjrds seem fright"" 
cned, and hasten to the trees for safety. 

111rs. Dim.sda!e. 
The weather ~as been very sultry lately. 

It will clear thp air, and qo <1 greilt deal of 
good. 

L?tcy. 
What good can it do? I arp. always afraid 

pf itl because I baye heard that houses have 
been set on fi,re, and mefl: killccJ, by lightning. 

Mrs . Dimsdale. -
Such a(::ci<len_ts happen sometimes, but they 

are very rare: whell the number of people 
that rcmniq unh~rt are considered, perhaps 
there is not ~ore ih;i,n one in twenty thou .. 
sand persons who loses bis life by lightning. 
Abov qll othe~ reasons for restraining your
µp[ rchens~ons, you ~~ould remember, that He 
"t 4o fo.rm& the lightning directs _its course; 
tlia.t our lives are at all times in his hand; and 
th&\t n~thing can hurt us without 4is per."! 
lnlSSIOlls '. ·. 

Lucy.. 
I will ~~c.leavo~r to keep tha.t i~ 1vind when., . . .., : 

\ CXf?( 

'. 
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.ever there is a thunder-storm; but you have 
not explained the benefits of thunder and 
lightning. 

Jt,frs. Dimsde,le. 
There are probably some a<l vantages 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 fertiliz;ing quality, 
which makes vegetation flourish. In t_ropi'9 
cal climates, v,here the heats are excessi vc, 
and the air loa<le<l with noxious va1Jours, 
H would be scarcely habitable, were not. 
the atmosph~re frequently cleared by th underq 
~torms. 

Lury. 
If it did not make my eyes ache, I coulJ 

look at tbe lightning with pleasure; it is the 
loud rqmqling of the thunder that friglitens 
we. 

1U-rs. Dimsdale . 
. i;':fhe sound is indeeq tcrriQc; but before that 

•. i~~ch.~ 
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reaches your eJ.r, the danger is past. ThnmJcr 
is merely the report of nn explosion in the 

sky, when the clouus arc loaded with electric 
matter, which discharges itself in flashes of 
li11l.Jtnin tr . 

l:) .:i 

Emily. 
I do not know "'hat electric matter is. 

Jlirs. /_ irnsdale. 
Electricity is a certain power, or qualify, 

that is found in many substances, of aHract
ing light boc..lics, after having been warmed 
by mouing; and, in some ca&es, of throwing 
on! f- parks of fire, as you once had nn oppor
t 1111ity of obsrrving, wh en your cousin Charles 
caught tile black cat, ancl rubbed Ler back 
the contrary way to the hair, in a d~rk closet. 
This clfrct \.Hl5 cuuseJ by the electricity of the 
1inir. 

Emil!J. 
I remember it very n,e!l. 

1°11Irs. Dir:1 s d a! e. 
Elcclricity, under particulnr circumstances, 

mny be c_ommunicatcJ from one body to 
another. Th.is electric matter is supposed to 
Jise from the earth into-the higher regions of 

t.hc 
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tile atmos,pbere, and there to attract the watery 
p,irticks together, till they are formed into 
clouds: one cloutl filled with electric matter 
attracts 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 ofteri attended by violent rain 
and bail. This is called a thunder0 storm; 
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, wl1y <lid 

the ancients represent Jupiter holding a thun ... 
<lerbolt, like a flaming dart, in his hand. 

Mrs. Dimsdale. 
They were ignorant of the true cause of 

thunder, am.I believing that accidents which 
liappened 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-
q uentiy a proper attribute for Jupiter, whom ~ 

they , 
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thry worshippecl as the king of heaven. Jn · 
the latter ages of Rome, when they raised· 
their emperors to the rank of <livinities, t11ey: 
frequently placed the thunder-bolt upon the 
same medal with their hcacls.-Tlic storm is 
over, and the evening is growing very fine: 
all nature looks revived. Let us prepare 
ourselves for a walk, that we may enjoy the 
pleasant change occasioned by the thull(Jcr. 
i;torm. 

DIALOGUE lX. 

LIGHT A1VD COLOURS. 

Lury. 
I A~r glnd you are come, mamma. vVe 

have been in the garden this Lalf hour, di 4 

vcrting ourselves with blo\\ing bubbles of sonp 
and water in(o the air; and ad miring their fine 
colours. 

lJirs. Dimsdafe. 
'l'he great philosopher, Sir Isaac Newton, 

mud9 



LlGHT AND COLOURS. 119 
maue use of such bubbles in his experiments 
on the nature of, light and colours, which 
was but imperfectly unJerstood before his 
time. 

Emily. 
Did he succeeu in finding out what makes 

the grass green, the sky blue, and birds, an<l 
flowers, and butterflies of different colours? 

Jlfrs. Dimsdale. 
Arter much reflection, and many ex peric 

t-nents, he discovered that the rays of light are 
composcJ of still smaller mys of different coc 
lours, which, when separated from cacu o!lwr 
by a pri: m, or piece of glass cut in a triangu 0 

·Jar form, each remaifls unchangeably of it s 
original colour. 

Emily. 
Of ,vhat colours arc these small ravs? ., 

JJlrs. Dimsdale. 
I will write · them clown for you, that you 

may learn them by heart. 'l'hey arc violet, 
indigo, blur, green, yellow, orangr, and red. 
17rorn th ese seven primary colours proceed tlte 
~nst varidy of hues that visible objects of all 

kin.ds 

'• 
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kinds present to us, by the intermixture of 

one with another: thus, yellow and blue make 

green; re<l aml yellow make orange; and so 

on, according to the order and proportions- in 

wbicli they are combined. 
L,uc._1;. 

Pray what makes white? 
JJ,Irs. Dimsdale. 

It is a mixture of all the seven original 

colours together. Bodies that appear white1 

reflect nearly all the rays of light that fall on: 

tl!em equally. Colourccl bodies reflect chiefly 

010sc of that colour which . distinguishes 

them, and absorb or swallow up the rest; 

for example, the scarlet poppy you see yon_, 

dcr, reile.cts only a mixture of reLl and 

. orange-coloured rays; but the lily that stands· 

by it, reflects the rays of every colour: on,thc 

contrnry,. substances that nppcnr black, absorb 

instead of reflecting the rays that fall on tllcm ; 

th at is, tuc mys of light are lost within them , 

arHl are not returned to the rye, as iIJ other 
cases. 

Lucy. 
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L,ury. 
If the rnJs of light hacl been all of one 

4:olour, 1 suppose every thing would ha re 
been alike. 

JJirs. Dimsdale. 
It could not have been otherwise. _Let 

us atlmire the goodness of Provit.lence, who 
lias so bountifully provided for our enjoy
ment by this single arrangement only of 
tbe composition of lig ld, \\hich produces 
such ~n innumerable variety of shades and 
colours, udaptet.l to render the ex ercise of 
sight not only u~eful, but inex prcssibiy 
agreeable. 

E mily. 
That i~ a thouglit that never struck me 

before. . \!Ve enjoy many ple~snres every dny, 
without being sensible of them. 

Lucy. 
I understand thnt th e d ifl:erence of colour 

bet\,·een the leaves of the rose tree nnd the rose 
ifs('lf., ari es from th eir rdlrct ing, or scnu ing 
back , ray s of di (forc nt coiours, and absorbi ng 

all the rest; but "hat makes them reflect one 
M pcculi~\r 
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1wculiar colour above others? ,or why dors a 
·.ruby reflect the red rnys 1 an <l a topaz yellmv 
rays? 

lJirs. Dimsdale. 
It 1s n very nn.turnl quest ion, tl1at lrn3 

puzzled wiser lieacJs 1 lian ours; nor has it 
yet been clearly e:; plained. vV c !{now the 
fi.1ct, but cannot sa tisfociorily account for it. 
The reasons thnt have been given for H1is 
property of bodies arc too difficu!t for your 
comprehension at present. 1t is a curious 
circumstance, that it is sometimes po..:sib)c to 
dt'prirc substances of tl 1is quality, a11<l to 
rcmler things white, or colou rles:;, wh icli 
bcfure were coloured. Gatli(;r tli:it b~a uti ul 
rose. H is now of a full crimson. \Vhen 
we go in{o the hon-sr, we will hold it o\'er 
so me burning· ~uipliu r, ~n I it v,:ll lose i1s 
colour. Th~ a rt of blcacliiug linen, CGttoll, 
and other mannfoctnn.s, dcpcn:Js upcn th-! 
same principle. T i:e n.;;.1krial · that are l·l!,l\.i 

deprivt; th em of that quali1y ,·th ic h gave the a 
I ,-1, • . I t . It • ' f' co Oll f , lJ 1r1gs l ii ,1 fC.:21.!l YC dl {: l f CQl(}Gf ro;a 

c)ycs, iose pa!·t of it, or fo·!('; by lxill,!; ~x • 



'.LIGII'r AND COT,OUitS. 123 

:posed to the heat of the sun':; mys. Some 
philosophers hn ve thought tliat animals; ve• 
getables, and minerals, arc all formed of an 
earthy suhslaBC(', which is '"hi tc; and t !lat 
their diff·reni colours proceed from the nddi • 
. tion of very minute part icles of cohrnrcc..1 nh1t
tcr, which, like the infusion of a dye lo linen 
or siik, give a tint to the whole. This idea 
}.ms arisen from a variety of ex perimcnts, in 
~

1 hich the/' green colour has been extracted 
from grass and the leaves. of plants; and the 
red,. pnrpi~, and b.Iue especially, from flow
efs. The whiteness of many parts of plants 
strengthens this opinion. Some flowers, you 
lno,~,. are naturally v.hite; and tbc wood, 
pith, s.ap, c0tton, seeds, and roota, are gene"\ 
rnH.y so-. 

LUf'!J', 
The h1side of a rnoi~h is \\hite; it is onJy . 

ccverctl witli a kinJ of coloured skin. 
Emi·ty. 

And so ore birJl,' "ggs, and the shell of a 
J0-b tcr; the colour is only on tuc ou{si<lc. 

1\j_ 2 fl.frs, 
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.IJfrs. Dimsdale. 
Tbc colours of many kinds of fruits are 

superficial; and Mr. Dalaval, who has paid 
great attention to this subject, found that 
feathers .owed their, colour entirely to a very 
th in layer of some transparent matter on a. 
'"hite ground. He examine<l several other 
an~mal substance11, and some rniQerals, all of 
which, he had good reason to believe, owed 
their colour to the same cause • 

. Emily. 
Rut there are many substances that am 

coloured throughout. 

. JJfrs. Dim,sdale. 
Mr. Delaval supposes that the same prm

ciple may be admitted in those cases. 'The 
yellow colour of gold, which is coloured irt 
ai~ if s parts, he attributes to a yellow trans
pucnt matt-er, that forms part of the peculiar 
sub.stance of that melal, nnd is mixed equal y 
with the white particles of the gold. He 
thia!,s that tlie light refkdccl lJy the white 
particles of gold, is transmitted th rough the 
yellow trans mrent maHer; nnd that it is pro• 

llabfo 
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h.ihle that e .. ,ery while particle, thot1g h in" 

conceivably small, is covered with the trans

, J)~rent yetiow matter; r1.s · foils arc mauc by 
covering white roctals with transparent co

- Jonrs: in other v,·ords, it is hi::; opinion, tli nt 

_ aH cotmns arc produced by U1e transmission 
of light from a white ground, through a 
trnnsparent coloured medium. 

Lury. 
Prny rx plfl in i he mr,rniu_g- oft rnnsm i~sion. 

JJ,Irs. J)imsdale. 
J!s usnnl signific:~lioH is, a sending from 

unc to ano.tlicr; on thi.s occa~ioQ_ it is 11 ~.cd. fo 
t:Aprr.ss tile p11ssn.gc of the mys of !ig td throug l1 

ham:paren t bocJies . Look ! h rough th e green~ 

house window: you see ll1 e plant s wilh in 
~itainly , bccaasc (I le g lass transmits (he rnys , 

of Vigh t, or sulkrs the1n to p11ss throug h it. 
Close the :~hut1n; yon ca n . no longer R'C 

i111!0 the green hou.r,' bel~an~c the shutler~ 

b ·i,1g an opake body, in tei·cep!s !Le rc1 ys of 
hght . 

Emily . . 
I thought you to1d us that g!ass refrn cted 

be ray~ of light. 
M3 lifrs. 
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.1Jfr$. Dimsdale. 
Glass, and all other transparent bodies, 

transmit and refract the rnss of light ~t the 
same time. The rays pn.~s throngh tllem, 
though not in H1eir direct course. Children, 
observe the distinctions I am going to makeo 
A my of light is said to be direct if all the 
points that compose it lie s(raighf between 
the radiant and the eye: if it be bent out of 
its course, it is refracted; if driven back, 
it is reflected; ancl if it pass through any mc
diurn, it is transmiUecl. A litlle attention will 
make th.es.e terms familiar to you, and enable 
you to understand more clearly \mat I have 
hcen telling you. 

Emily. 
l suppose ilie sun and moon arc radiantsv 

JJirs. Dimsdale~ 
.Any object from which rays proceed to tho 

eye is a radiant. There is an import.ant di.f~ 
forence, however, between the light of the su n 
and that ofthe moon. The sun is a luminous 
body; that is, his light proceeds from him~ 
df9 '!'he moon is only an illuminated body; 

because 
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been.use the light she reflects is received from 
the sun. Give me some example, that shuH 
show you corn prehcnd me. 

Emily. 
Luminous bodies are such ;:is shine in the 

· da(k; or rather, where there would be no 
light without them. A cnndle, I suppose, is 
a huninuus body: antl your diamond ring, 
wl1e~ it sparkles, from the ligl1t of the canJle 

. ~hinir1g upon it, is;n illuminated body. 
JJirs. Dimsdale • 

• Very well ex plained . 
Lucy. 

I-low <lo yon account for th e brilliancy uf 
(Hamonds., and other prcciou:. sl ones. 

· J'rlrs. Dimsdale. 
From thei r extraordinary degrees of rcfrac .. 

Hon. The more powerful the surface of a 
transpn rent bo<ly refrncts, ,the greater quanti ty 
of light it reflects , whi(;h is tl1e cause of their 
spadding ·w ith such lnil iiancy; and their 
oisp!ay of vivid colours arises from thcil' 
separating the different coloured rays, as in a 
prism,. classing all tho~c of one colonr together. 

LUCJ/· 
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Lucy. 
I cannot understand how the rays of Iigl1t 

that are reflected from any object can reach 
:yom eyes nncl mine, and those of twenty other 
1)f'oplc, if they happen to be in sight of it, at 
the same time. 

l!t'lrs. Dimsdale. 
E very poin1 of a visible object reflects in

numcral.Jlc mys every way, which, by ema
nating in all <lirect~ons, reach the eyes of any 
number of behoiders, without interferi ng '"ith 
ench otl1er. The eye is formed 1o rccci ve 1 be 
rays, which, passing through the pupil, foll 
on the back part, called the retinn, nncJ there 
represent an image, or picture, of the objects 
of sight, as we see things in a looki11g-gla s 
reflected in their proper shape and colour. 
~othing can be more acJmirnbly aJup1ed 10 
their design than the different parts of the eyr, 
as well as the peculiarities of tllc eyes of di!:.. 
fer ut animals. 

Emily. 
We will be very. attcnti \·e, if you wiH tell 

us 
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us how the eye is formed, and what are U1e 
uses of the different parts. 

ltlrs. Dimsdale. 
It is too late to begin such a subject. vVe 

must go into tea; but "'hilst you work to .. 

morrow morning, if I see that yon are in<lus .. 
trious, perhaps I may indnlge your laudable 
curiosity. 

DIALOGUE X~ 

1'HE EYE. 

The lmmrm Eye compared with tho,e of 
Animals.-1'he Gnat. 

Emily. 
"\VE have both brought our work-bags, 

and are come to claim your promise of telling 
us some curious tliings about the eye. 

flf rs. Dimsdale. 
! am willing to perform my engagement; 

but 
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but you are too young to corn prehend more 
than a general description of some of the 
most obvious parts. \rVhcn yonr under• 
standings arc more advanced, I will request 
a friend of mine, who is an anatomist, {o 

dissect an eye, and give you a lecture upon 
it. 

LUC!J· 
That will afford us a better notion of it. 

JJfrs. Dim,sdale. 
Before I describe the eye, I shall point 

out the uses of some of its appendages.-
Tlie eyebrow is not merely an ornament, 
but is placed above the eye to mo<lerate the 
force of the rays of light; the eyelids, with 
ihe fringed lrnirs that surround them, per
form the same office, and also prevent th e! 
entrance of dnst, flies, or otuer small sub• 
slnnccs, which might hurt this delicate or
gan: Bcsiucs cover ing the eye <luring sleep, 
<111d when ex posed to daPger, they serve, by 
their frequent motions, to wipe and keep it 
clean, tliey assist abo in diffusing the tcarB 
and oily moisture from the glands, which 

are 
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are contihually <lisdrn.rge<l in order to pro
mote the easy mot ion of the eye. The euge 
of the under eye-lid stops the tears, and 
conducts them to a small hole, formed in 
the fore corner of tlte same eye-lid, through 
which they fall into a little bag; called the 
ter1r-bag; at the bottom of this receptacle is 
a fine tube, or pi pc, that gives them a passage 
to th e nose. 

Lucy. 
This is plainly the reason why so much 

,,·ater runs from the nose when we cry. 
E?nily .. -. 

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

_j[rs. l)imsda!e. 
\iVe do not shed them unless they overflow 

the eyelid: the usual discharge, as l _ have al
renrly remarked~ is carried off. vVitliout this 
continnal mois1-urc, the surface of tl1e cy~ 
won kl grow ·dry; nor \\'011ld it slip so easily 
under 1!1 e ryelid, wh en · turned from one 
point of view tu another, as nt prP.srnt. 'l'l1e 
eye is moved by six: mnsclrs, which are 

· fkshy 
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fleshy fibres, tbat have the power of stretch
ing out and contradiug. The muscles of 
the eye may be com pareJ to elastic strings, 
which pull it whatever way is wanted: 'thus, 
by contracting the proper muscle, we turn onr 
eyes either upwar<ls, downwards, or sideways. 
These muscles, the optic nerve, an<l the whole 
globe of the eye, lie ~n a soft bed of fat, whicl1 
greatly assists the eye and the muscles, irt 
the great variety of motions of which they 

are capable. 
Emily. 

What a curious apparatus belongs to the 
eye! Since the out\.;ard parts arc so nicely 
conf ri vetl, surely the eye itself will still more 
deserve our admiration. 

JJJrs. Dim,sdale. 
Let us next remark the situation of the 

eye, wh'ic!J is the most convenient that can 
be imagined for the pnrpcses of sight. Its 
form resembles th~t of a globe, w li en taken 

· out of the cavity 1 hrd contains it; it consisfs 
of three distinct Jlui< :~, or humours, as they 
;:ire generally C'dkd, endoscJ will1in scvcrni 

cou t~; 
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coats, or coverings. The ouiwanl coat co• 
vers the whole eye, except that part which 
we call the sight: immediately under this 
lies another coat, which covers tuc whole; 
but with this precaution, that it is trnnspa ... 
rent, like Lorn, on the fore part, and from 
that circumstnnce has rccei ved the name 
of cornea. This membrane contains the 
aqueous humour, which is a. clettr, tran.spa• 
rent fluid. Tue choroides is the next coat, 
aml is likewise transparent in front: beneath 
the transparent part of it lies the chrysta}Ijne 
humour, which resembles a clcilr ball of 
jelly. 1'h~ vitreous, or glassy hnmonr, filis 
all the hi~d part of the cavity of the globe, 
und gives it its roundness; behind it is spread 
the retina, which is like fine net-work, and 
covers the bottom of the eye, opposite to the 
sight. On the retina are painted the images 
of visible objects: but how these irnngcs are 
conveyed to the mind we know not. The 
large pair of nerves, which pass from the eye 
to tl.ie brnin, arc supposed to be the means of 
communication ; but it cannot be e~pluinccl 

N lll 
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in what manner this operation is effecteJ, as 
we are wholl:Y ignorant bow the mind acts 
upon the body, or the body upon the mind. 
Thc1t striped, variegated circle called the iris, 

• which varies in colour in different persons, 
{'"hence 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, name<l 
the pupil, through which tlte rays of light 
puss to the retina. The different humours 
serve to refract and rcflrct the mys in suc1i a 
manner, as those ollly '"hich are required fur 

·' 

imprcssrng images in the retina should pass 
through the pupil, which is nothing but a 
small opening left free for that purpose; but 
as there arc some occasions ~hen ·the ac.1-
1mis ·ior1 of rr.iore or Ir~s mys are necessary, 
t lie iris lias the power of enlarging or d imi
nish ing ( lie size of the pupil, by means of 
fibre~ ( !tat act contrary ways, au alteration 
that takes place on our change of situation: 
when we go into a glaring_ light, the pUJ)il is 
contracted, to prevent tlle eye from being 

oycrpowcred 
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overpowered; hut if we remove into an ob

scure place, or into the dark, the pnpil ex• 

pands, that it mny collect as many rays as 

passible. Besides the parts I ha,·e mentioned, 

the eye is amply furnished with glands, veins, 

a11d arteries, by means of which the blood is 

circulated through it. 
Lucy. 

The pupil in the eye of the cat <liffers in 

shn pe \'cry much from ours: it is like a black 

line drawn lengthwise. 
Mrs. Dimsdale. 

The cat has the power _of openin-g it very 

wiue, and shutting it very close, which en• 

nblcs her to see well both in the light and 

in the <lark; a useful qnality to an animal 

whose prey lurks in holes and corners. ln 

the horse, the sheep, nnd the ox, it is an o~J· 

long, placed across the eye, th,it they may 

be toe beUer able to see on -each siue, and 

avoid any thing hurtful to them; as well as 

1o discern their food, which is spread npon the 

ground. It is probable that al! creatures that 

feed in the ·night, as they require the capacity 

N 2 Qf 
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of collecting a g1~at quantity of the rays of 
)ight, a rc fornisb_e<l with large pupils, as ls 
the ca~e with tlJese animals. 

Lucy. 
I sboul<l be vastly entertained w!th hearing 

the same parts of different animal; compared 
together. 

Emily. 
So should I; but I woulJ ratl1cr hear some 

more particulars of tP-e different kinds of eyesJ 
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 arc so fixed as to enable them to see tl1e 
greatest part of the circumference of the ho• _ 
rizon at once, that they may be the better 
able to seek their food and escape danger. 
The eyes of hares and rabbits arc placed so 
much towards the sides of the head, that they 
can see nearly all ro~ncl them; but the eyes 
of t!ie dogs which puriue hares and rabbit s, 

are 
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are set forward in the heacl, hav1ng but liHle 
occasion to look back warJs; as their game al .. 

ways runs before them. 

Lucy. 
I suppose such crcatmes as the crocodilr, 

the frog, the snail, and many insects 1l1nt 
cannot move their lleads, can sec 011ly straight 
forwards. 

11£rs. Dimsdale. 
In those nnimaJs that are deprived ~f tl,is 

ad vantage, some other con_trivance is gene 0 

rally adop!ed, better suited to their manner 
of lifo. The bead of the snail is immoveable, 
hut its eyes arc fixed on the tips of its f.lcx ible 
1iorns, which can be turm·d, at pleasure, from 
one siJe to the other. Spiders have no neck, 
and consequently cannot turn their hcQ.d: 
to make them amends, they are furnis11ed 
with -four, six, or ciglit eyes, resembling a 
locket o'f uiamon·ds,- :-.which renders them en .. 

pable of catching their prey, which is the 
common fly, a nimble nn<l timid insect, that 
would mostly esct\pr, if tliey were obliged 
(o turn their hc~clti to look for it~ '.J;'h~ eye~ 

,.- ;N 3 Qf 
' 
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of fishes differ extremely in their size, figurP, 
and situ~tion; and arc, doub!1ess, rrgulated 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 
shnll pass ov~r their pnrticuiarities, and re• 
mark, that the eyes of the mole, which was 
formerly thought io have none, are wonder• 
fuily adapted to its situation. They are ex• 
ceedingly small, and being fixed far back in 
tl1e head, and closely guarded with strong 
hair, arc preserved from the i11jury they would 
be liable to feel, from the dirt falling into 
1hem, in the creature's progress urn.Jerground; 
but when it comes to the surface of the earth, 
it is thought to have the power of pushing 
them forward, and bringing them into use. 
Frogs, and many birds, as also the crocouile, 
liave a strong, transparent membrane, that 
they can draw over their eyes c\t pleasurc,
whcn any thing is likely to hurt them, The 

. cy"s of flies being immoveable, as well as their 
heads, they wou Id be greatly ex posed to their 
encu11cs3 were it not for the multitude of eyes 

·with 
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with which they are supplied. Their eyes 
are like a Gne net-work of d:amonds; each eye 
hcing an assemblage of m<1ny thousands of 
small, bi1t perfect cs~s. Those who hn vc 
examined them with very powerful micro
scopes, pretend to have seen eight (housand in 
the two eyes of a common fly, and u much -
greater number in some other insects; but, 
wit!1out relying on the exactness of their 
reckoning, we mny be_ assured f bat they are 
ex tremcly numerous. Besides these eyes, 
composed of so many brilliants, tliey have 
likewise single eyes, differing in number nnll 
sitnation in flies of c..liffcrcnt species: t~esc 
single eyes are very small, corn pared witl..t the 
whole cluster of a rcticulaiccl eye; b11t n great 
ueai larger than any single eye in the corn .. 
pound ones. 

Lucy. 
Have butterflies reticulated eyes? 

JJ;Jrs. Dimsdale. 
Y c£; most of the different clasecs of flies 

have two of these eyes, composed of n.n in
nu merable group: the colour of tL1ese clus

tered 



J.10 DOl\fESTIO RECREATION. 

fered eyes is various in d ifferc11t species; some 
are brown, othern yellow, others green, and 
others red, <liffering in all the shades of lhose 
colours. Some nre likewise much more trans
parent and brilliant than others; tlic pearl cfe 
of the dragon-By resembles shngrcen, when 
seen through a magnifying glass. 

LUC!J· 
Herc is a gn;1t upon my arm; I wish I 

could examine his reticulated eyes. 
Jl£i·s, Dimsdale. 

I have not n ~1icroscopc at hand; buf _yon 
rnny perceive that his head is very small: 
li is eyes nrr proporti onab1y I.\ rg<', and nearly 
mert ench other, covering the grr.akst part of 
his head, as with a coronet of jewels. llis. 
thirst f<y bluml makes him a troublesome 
crnnpnnio11, tho11gh his curious struclun~ 
<lrnws our uuni ira tion. 

Lucy. 
How he sti11_gs ! I can sec his proboscis 

fixec..1 to my urm. 
1'1rs. Dimsdal~. 

·\Vi.th ~I at instru.mcnt he 1;icrces th~ flesh, 
and 
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and sucks the blood, which seems to be his 
natural foocl. _ To an inconsiderate person, a. 
gnat may appear a minute ancl insignificant 
member of the great family of animated na .. 
ture, yet the Universal Parent has con de. 
scene.led to provide, in an admirable manner, 
for every enjoyment of which he is capab1ei 
J1e is furnished witll fine light gauze wings, to 
transport him wherever he pleases; his head, 
encircled with eyes, euables him to see all the 
objects about him, in every direction; his ta"'! 
Ions are so sharp, or gummy, that he can 

,~alk on the upright pane~ of a glass window; 
his feet are supplied with brushes, for cleaning· 
l1is wings and his head; a plume of feat.hers 
adorns his forehead; and he sounds a trum
pet to give not1ce of his approach. · 

.Emily. 
Arc all gr:iats alike? 1 think I Irn.ve observed 

several kin.ds. 

J1frs. Dimsdale. 
There are many species of them. A great 

naturalist} Dr. Derham, observed forty kinds· 

in the ·coanty- of .E:sscxo 
Lucy .. 
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Lucy. 
There are always great numbers of them 

buzzing about the water si<le, on a summer's 
evening. 

1llrs. Dimsdale. 
Th i-s creature undergoes sereral metamor .. 

phoses. Its first state of existence is in the 
waler; in stnnding ditches and ponJs espe
cially; which accounts for the swarms that 
are seen in warm weather, hovering in the 
air, in many places. From the egg 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 1hey arc 
hatched, form for themscl vcs coverings of 
fine sand, or earth, ccmcntcll together with a 
sort of glue, but open at both ends, that they 
may go in and -out as tl1ey p1c:ise. ,, Before the 
gnat-worms: have attained their foll growth, 
they are obliged to come frequently to the 
top of .the wntcr, in or<ler to take breath: th is 
1 hey do by keeping the eml 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 th rce times before it 
leaves the worm state anu becomes a nymph . 
It is now shorter anJ rounder titan bcforr, 
and the body bent like a ring: but even now 
it has the power of stretching out its tail, and 
swimmi11g about s\, iftly. \Vhcn these in
sects have quitte,l their first habitations, and 
the figure of worms, they rise to the top of 
the water, enclosed in a kind of case, with a 
large head and mouth, two black eyes, two 
horns, several tuns of hair on different parts 
of the body, ancl u tail with a brm,h of hair at 
tile en<l of it, which being smeared orer with 
un oily fluid, serves to keep them abnve \YU• 

kr, and cuaules lhcm to steer where they 
please, without being wetted or injured by the 
wnter. 

Lucy. 
In future I shall observe attentively all the 

in~ccls I see; for 1 suppose there ar~ other 
' ~i1.1J s, equally wor..<l erful in , tll eir forru a11cl , 
habits. 

Alrs. Dimsdale. 
·You will <lo well to acquae the habit of 

atteutiYli 
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aUcntive observation. There is almost a~ . 
much difference between tlio:sc people who 

are nice observers, an<l those who carelessly 

J1MS over every thing they see, as between 
the blind nnJ those who have their sighto 

To the minute examiner, an insect, a leaf, 

or a frc1ther, affords subject· for admiration 

nnd ncknOi.vledginent of the wisdom and 

goodness of thnt Grec1t. Being, by wI1om they 

were formed with p£:rts nncl incliuations so 

exquisitely acfapted _to the cpds for which they 

were. designed; ·whilst, to persons of the other 

description, they arc disregarded ns trifling 

o.r conternpti·blc. Gh-i!dren, you have been 

c-onfi11ed already too lonl:;; go abroad and 

amuse your dyes. 

.. DIA I,OG l Ji 
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DIALOGUE X I. 

Singing of Birds.-Natural l-listory of the 
Cuckoo. 

L ucy. 
EMILY, open 1he window,. that we may 

hear our favourite blackbird the better, as 
he sits there on the cherry-tree, warbling to 
his mate. 

Emily. 
Prett.y fellow 1· if he knew how secure he is. 

here, he would never ex pose himself to the 
sportsman's gun, by wandering from the 
garden . 

Lucy. 
I suppose singing is the language of birds. 

I should like to un<lerstand what he is saying,: 
perhaps he is giving directions to the young· 
ones before they veri t u re abroad. 

Emily. 
It i~ likely that birl1s have some met bod of 

0 conveymg 
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conveying their meaning to each other; but 

I do not think that singing is their language, 

because they do not- sing at all the greatest 

part of the year. Hens scal'.cely ever sing; 
aml many kinds of birds hav« no song. 
Were that the case, large birds wonld be all 
dumb, ariG-1 unable to make their wants known 

to each other; for I have heard that no bird 

lnrger than a bJackbinl is known ·to sing. 

Lucy. 
That is very strange: I should have thought 

that tbe stronger the bird, the more capable 
it would be of exerting its voice. 

Emily. 
Since large b(rds cannot so easily conceal 

themselves as small ones, a fine voice would 
have been a dangerous gift; for the louder 

tl1cir song, the more (bey would have been 

ex posed to their enemies. Nor do l think 

that their capncily of singing depends so 

much on the st-reBgth of t.heir bodies, as on 

something par'ticular in the throat. .But here 

oomcs mamma; bhe will have the kindness to 
tell 
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tell-us what is supposed to enable a bir<l to 

sing well. 

Mrs. Dimsdale. 
Mr. Hunter, the anatomist, dissected se·ve

ral birds, both male. and female, in order to 

uiscover what were the t,distinctions of those 

which excelled in vocal poweys ; and li e foun<l 

the muscles of a part of the.throat, called the 

larynx, (which is the instrument of voice in 

man, as well as birds,) strongest i11 those birds 

which had a superior capacity of singing, 

and strqnger in the male than in 1.he . female; 

but it is remarkable, that in those that coL1ld 

not sing, th ere was no such difference ob .. 

servable between the cock and the hen. The 

Honourable Daines Barring·ton, who bas paid 

great atten1ion to this subject, says, ibat 

t hough the po wer of singing depends upon 

the original formation, yet it is greatly p ·o .. 

moted by {)lenty of food. 

Emily. 
I have often wondered why birds iq cages 

s hould sing all the year round, except while 

they are moulting, as those at large sing only 

o 2 a few 
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a few months: but this accounts for it, as tbey 
are fed as well in winter as in summer. 

llfrs. Dimsdale. 
- Birds in a wild state seldom sing longer 

than ten weeks in a season. 
Lucy. 

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

]Ylrs. Dimsdale. 
The first sound a bird utters is a cry for 

fond. This chiip is known, by nice ob
servers, to differ so much in every species, 
1hat a person sk illed in the matter can dis
tinguish what kind of birds are chirping, 
though the nest be out of sight. \\Then young 
birds are about a month old t bey b_egin to 
caU; which is only a repet ition of a single 
note, nnd is probably a siguificant sound, 
unJerstood by their com pan ions, as it is 
common to both sexes, an<l is continue<l 
through their whole lives. When the cocks 
g row older, t!Jey make frequent -and repeated 

attempts 
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~ttempts to learn to sing, and are often (en 
or eleven months before they a re , perfect in 
their lesson, which, when once attained, con
tinues, without any alteration, from season 
to season. The irregular notes, ex pressed 
by birds in learning their song, are calleJ 
by the bir<lcatchers, recording. We may 
observ,e, 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 beM 
ing common to the species, we are apt to call 
natural. 

Ernil!J. 
Is it not natural? Surely every linnet would 

baye a linnet's note, wer_e he never to hear 
other li~ne,ts sing. 

Mrs. IJimsdale. 
I was once of yonr opinion, but since I have 

read Mr. Barring-ton's ex penments, it appears 
dearly that their singing· is tlie effect of imi• 
tation. 

Lucy. 
Pray tell us what his experiments were. 

o 3 Mrs . 
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Mrs. Dimsdale. 
He deprived several ncstlings of the op~ 

portunity of hearing their parent's song, by 
, taking them from the nest when very young, 
and placing them wheie they could bear only 

. the_ notes of birds of a different species. 
Amongst others, lie brought n pa linnet under 
the tuition of a tit-lark, aF1d when he was 
perfecdy gronnded in the tit•)ark's song, 
he hung his cage near those of fwo linnets; 
yet he never k-arnt their notes, wbich might 
have been supposed natural to him, but con• 
tinued to sing like a t1t-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, tbat ,vlien he placed a young bird 
near several others of different kinds, he per
formed a song out of their nofes, 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 pf 
a favourite teacher, in pr ference to every other 
model. 

Emily. 
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Emily. 
I should like to try how a bird would 

sing, that had never heard the f:!Otes of any 
other bird. 

Mrs. Dimsdale. 
It is most probable it would not sing at 

all. Nir. Barrington meot-ions .a goldfinch, 
which had no opportunity of learning to si ng, 
that, instead of singing, articulated the words, 

"pretty boy," which had been often repeated 

to him. 

Emily. 
Since birds sing from imitation only, I sop· 

pose a man brought up i.n a desart would not 

speak. '" 
Lucy. 

Peter the wild ooy, who was caught some 
years ago in a forest in Germany, -could not 

speak when he was first taken, nor did 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 hy nature with the 'pro

per 
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per organs, but wit.ho~~( repeated . efforts to 
imitate the sounds for which _these ~rgans 
are adapted, neitper are .capable .o( . using 
them. In infancy, children imitate their 
parents and nurses, at ~_rst b_y .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 
pronundation of a foreign langtiage witb the 
accent of a native. _ Bfrds, in a,.wild state, _a.re 
attached, by tender ties, to their parents, till 
they are old enough fo provide for them
selves; and keepinf!.' constr"ntly clo?~ to the 
old one~, they Jisten.,.._to the song qf the cock 
parent witµ m9d1 greater attention than ,to.that 
of any olher bird;. which sufficiently accounts 
for all the individuals of one species singing 
nea_rly alike. 

Emily. 
If a goldfinch coultl be taught to speak, 
,. a faculty 
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a faculty that 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. 

L1;cy. 
If a sparrow, tba~ does nothing but twitter, 

cou Id imitate a linnet and a goldfinch, I do 

not see why all birds might not be taught to 

srng. 
Mrs. D imsdale. 

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 gi vcs an amazing ascen

dency to one bi~rJ 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 tbian their natural iime, 
ancJ consequently they a_rc -in full song when 
the wild birds are not so. 

En{ily .. 
Of all the singi,ng bir<ls, - whose note I 

_ know, the nighiing11le is my g;reatest fa
vo~_rite. 

Mr...s. Dirnsdnle. 
You show your taste: t'h~ nightingale has no sup rior, and but fow rivals; the value of 

his son~ is likewise enhanced by being heard 
at night, when ,most other birds arc at rest. 
In a still, calm evening, it is said, tlrnt this 
little warbler may be heard ut half a mile's 
distance, which, considering his size, is very 
surpns111g. 

- Lucy; . _, 
Sister, did not JOU once ~ee Rn American 

bird, that imi ta ted 1 he no1es of a ll other 
birds? 

Emily. 
Yon mean the A_r~) CfLCf a 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; be likewise barkc 
ed like a dog, and somet!mes sang almost as 
melodiously as a nightingale. He is not 
much bigger than a (ark, has .J. long tail, and 
is of a deep blue colour. VVith this extraordi
nary capacity of imitating others, 1 did not 
hear whether, in his native woo<ls, be hacl a 
melodious song of his own. 

1Jfrs. Dimsdale. 
That circumstance is not well ascer

tained. 
Lucy. 

1 Is the cry of the cuckoo called its 
song? 
, Mrs. Dimsdale. 

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

Emily. 
There is a com mon notion that the cuckoo 

builds no nest, hut Jays her eggs in tl1e nest of 
some 
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some other bird, and leaves it to be hatched 
by a stranger. 

Mrs. 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, 1e frequently found a 
cuckoo's egg, or a young cuckoo, but not 
more than one, except in two instances; 
and it is rather extraon.linary that it should 
ever happen, as one cuckoo only can be rear
ed in tbe same nest, because the strongest 
will not suffer his com pan ion to remai-11. 
there. 

Lucy. 
I do not see how he can hiu<ler it. 

Mrs. Dimsdale. 
Mr. Jenner relates, that two cuckoos and 

a hedge-sparrow were batched in tl1e same 
nest, on the same day : one bcdge-uparrow's 
egg remained unhatched. In a few hours a 

contest 
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contest began between the cuckoos for the 

possession of the nest, \th ich cont i iu:~u uu-. 

determined till the next afternoon, when Hie 
largest of the two turned out I lie other, tocre
tber with the young hedge-sparrow, and the 
unhatched egg. The method he took to -ac .. 

complish this was very cnrious: tlie little 
animal, with the assistance of its rump and 

wings, con f rived to get its ri val u pou its 

back, and making· a hollow for it, by raising 

its elbo\vs., clambered backward wifh it up the 

side of the nest till it reached the top, where, 

.i;est.ing for a moment, it threw off its load with, 

a jerk, and disengaged it clearly fro r .the nest; 

.then, feel ing about with ·the ex tremities of its 

wings, that it mig ht be certain it had fOt 
fairly rid of its antag9nist, it dropped quit?ly 

into the nest again. The form of the young 
cuckoo shows that nahne has designed it 
should free itself in th.is manner from an ri
vals in the same nest, the back being re

markably broad towards the bottom, with a 

considerable hollow in the miJdle. Wuen 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. 

Emily. 
There is something odious in the disposition 

of a cuckoo, that will not share benefits with; 
another. 

JYlrs. 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 aa<l 
the wants of its inmate, wbo 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 tbe parent 

cuckoo 
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cuckoo sLould 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 

cuckeios, 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 yo+mg. She may be com

pared to those ladies who gi,ve their children 

to strangers to nurse, when they ar~ as capable 

of doing it themselves. 

Mrs. Dimsdale. 
An apology may be made for tbe cuckoo, 

which cannotbeurged in favour of women 

who voluntarily abandon their children: 

they are birds of passage, and remain i11 this 

country, where they breed, too short a I irue to 

· build a nest and rear their young. Nature, 

who is never deficient in accomplishing her 

purposes, has appoi11tecl this extraordinary 

means of preserving this species of birds, 

without the attention of the mother, which, 

P 2 rn 
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in most other cases, is so necessary for the 
welfare of the infant progeHy. 

Lucy. 
To what countries do they go, when they 

leave us? 

Mrs. Dimsdale. 
They are su_pposed to migrate to Afric;i, 

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 
Europe still further to the North; ~ut they 
make their visit later, as the· climate grows 
colder. There arc a great many species of 
them that inhabit different parts of the globe; 
but I do not know whetber they have the 
same. habit of depositing thei r eggs in tlie 
nest of another bird, as the common cuckoo 
with which . we are acquflinted. The food · 
of this bird is composed both of V('getables 

. and insects, particularly tue grasshopper and 
smooth caterpillar. My dear children, our 
conversafion has made us forget how the time 
passes. You have scarcely a quarter of an 
hour to prepare yourselves for your visit. 

DIALOGUE 
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DIALOGUE XII. 

PROGRESS OF CIVILlZATJON. 

Lucy. 
I HOPE you remember, mamma, that you 

have promised to answer the questions to-day 

which we wanted to ask last night. 

}Ylrs. Dimsdale. 

I am willing tu satisfy your curiosity, as far 

as I am able: but perhaps your enquiries 

will exceed the bounds of my knowledge. 

Emily. 

I suppose su a-dials, or hour-glasses, such 

as I have seen in cottage 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 nsrng 

P 3 and 
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anu setting of the sun occasioned too striking 
a ch;rnge to be unobserved by the most stuc 
pid and ignorant, an<l naturally divided their 
time into night an 1l day. Observation would 
soon inform the fin,t inhabitants of the _ earth, 
that the days were not all of the same lengt b ; 
th is circumstance, with the variations from 
heat to cold, would teach them to divide the 
year info the four seasoll , spring, summer, 
trntumn, and winter: bat still without much 
exactness, tiH they became acquainted with 
the motions of tbe heavenly bodies. The 
changes of the moon were regular, and obvious 
to every one, and conveniently formed ano
ther di vision of the year into 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, months, flnd years ; 

but how did they find out the hours? 
iWrs. Dimsdale. 

To accomplish that point, it was necessary 

te 
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to divide the lime 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; th~ same quantity pouring from one 

ves~cf to another, in like manner as the 

sand passes from the upper to the lower side 

of the hour-glass, whichever way it is turned, 

-i.n an equal time. Some persons of ingenuity, 

who had observed with attention the regu

larity of the shadows reflected by fixed ob

jects, took the hint from them of making a 

sun-dial;_ the first that is mcnlioneJ in history 

-was erected by Papirius Cursor, at Rome. 

C locks and watches, capable of marking even- , 

--the moments with exactness, a re machines of 
ia(er invention, which required great skill in 

.mechanics to bring to perfection. A striking 

,,clock was unknown till the end of tbe t~elfth 

century; the only means, (herefore, of know

:ing Ute hou r during the night, was by em

ployi ng men to parade tbe streets, and call 

.out the time : a custom still used by ou r watch

men; t hough the object of hiri ng them now, 
is 
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is to guard our houses and property from the 

depredations of thieves. 

Lucy_. 
How those Romans, wuo ad~oire<l Papirius 

Cursor's ~mn-dial as a wonder ·of art, would 

be astonished to see the musical clocks -that 
I 

were shown in Cox's Museum. 

Emily. 
The clocks at Cox's Museum were far more 

beau~ifully .decorated with pearls, and rubies, 

and golden ornaments; but I do not think 

they were more curious 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 wbat besides. 

Mrs. Dimsdale. 
Mechanism has attained great perfection, 

not only in watches and toys, bot likewise in 

various kinds of macL ines ancl mill-work ; 

without which we should be at a sad loss to 

perform many lnborions works, far beyond the 

strength of one, or a considerable number of 

men, in the same time. 

Emily. 

I 
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Emily. 
I love to seethe great wheel turn roum], anJ 

hear tLe heavy stampers thump, thump, at 

the oil-mill, when we \\alk by the river's sic.Je, 

on a fine still evening. 
Lucy. 

BPfore they con: rived to build mills, what, 

did they use instead of them? 

.JJ1rs. Dimsdale. 

'fhe first conrrivances, as in other things, 

were simple. Before corn was pleuty, it was 

groun<l in small mills, turned by men: this 

servile, laborious employment, wrts imposeu 

upon slaves, or caplives taken in war. As 

tillage improved , corn was raised in larger 

quanti1i1:s, an I tbis method . of conver ting it 

into flour was too tedious: mills, turned by 

horses, were fount.I more con venient; but 

when m~n came to make breaJ a principal 

part of their diet, something still more cx

.peditious was required; wiml-rnills, and, 

lastly, water-mills, succeeded, which g round 

immense quantities of corn in a short time. 

The principle of setting these powerfol ma-

cbines 
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chines in motion being once discovered, was 
soon applied t.o many other parposes, ·.besides 
the grinding of corn, as you must know frorp 
your own observation. 

Emily. 
Oh, yes; · we have seen several other mills : 

a paper-milt, a saw-mill, and a fulling-mill. 
Mrs. Dimsdale. 

There are also silk-mills, used for spinning 
and twisting silk; and mills for beatiRg and 
forming iron into bars_, anchors, and other large 
masses. 

Lucy. 
1'. ... ou have forgotten the mills for making 

gunpowder. The terror I felt, when those 
were blo\-\-n up tbat shook our parlour win
dows so violen11y, has reminded me of 
them. 

Emily. 
You say that captives, amongst the an

cients, were em ployed to turn the hand-mills. 
That cnstom accounts for the cruelty of the 
Philistines, in making poor Sampson work in 
the mill, after they bad pu t out his eyes. 

ll1rs. 
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Mrs. Dimsdale. 
The Philistinrs had received many provok

ing injuries from Sampson, and were ghHl to 
retaliate when they got him in their power, 
by putting a person of bis consequence to so 
se.rvile a task. 

Emily. 
, Revenge is a hateful quality: bnt it agreed 

with 1he other parts of the character of the 
PhJlistines, who appear to have been treacbe .. 
rous and crnel. 

Lucy. 
When you showed u::, the prints belonging 

to tbe history of Englancl, 1 remarked that the 
Ancient B ritons were almost naked; and on 
their bodies were traced stars, and the figures 
of. animals. ' 

Mrs. Dimsdale. 
A mantle of skin, thrown across the 

shoulders; 'was almost -the only clothing worn 
by-the native inhabitants of this island, when 
Cresar invaded it, which doubtless aros'e from 
their ignorance of manufactures. Their bo-

... c.Jies were frequently stained all over with a 
deep 
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deep blue colour, perhaps for warmth, and 

tben painted with various figures, according 

to the rank of the person who was thus adorns 

-ed. In the interior parts of the country 

agriculture was unknown; the people fed 

upon milk and flesh; and lived in bouses1. 

consisting only of one large circular apart-- · 

meat, with a fire in the middle,, round which 

:the whole family, men, women, and children,, 

slept promis.enuusly on the .floor, which was 

covered with straw or rusltes. The manner-
' 

.of eating their meals was not much more de,.,. 

Jieate: they formed a .c ir.clc on the ground,. 

with a low table, or stool., placed before each 

person, oa which. was p ut their portion of 

meat; one large knife served the whole corn-. 

pany, to divide the la-rger pieces of flesh:· 

_ :the smaller ones they tore to pieces with 

their · hands and -teeth. 'l'heir dishes were 

.either of woo<l, a coarse sort of earthen-ware,. 

.or a kind .of basket made Qf osiers, an art in 

w.hich they were very expert. Their drink .. 

fog vessels were either the horns of oxen, and 

other animals, or large shells found on the 

sea-sho(e~ 
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sea-shore. Peasting was their principal 

amusement, in which temperance was but 

seldom observed, e1ther in eating or drink-
' . 

iug. Whilst the men were employed in 

war or hunting, the women performed all , 

the dru~gery of household 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 sa vnges1 till they learnecl the arts of 

-civilization from their Roman -conquerors, 

who polished their manners, and made ample 

-compensation for the wild independc11ce they 
enjoyed before their invasion of the island, 

by the general diffusion of ~Qwledge and 

,improvement. 

Lucy. 
l suppose, from this account, that it is 

no misfortune to a savage nation to be sub

d u-ed by one that is civilized. 

Mrs. Dimsdale. 
History is our best guide in this subject; 

-frnm it we learn that it was the wise policy 

of the Romans to civilize all the nations they 
Q subdued, 
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sub<lued, by introducing their arts, and aJ .. 

milting the vanquished to the privileges of 

Ruman citizens, which gra<lually blended the 

conquered provinces into .one vast efn pire. 

But it was far otherwise when the Spaniards 

conquered South America. The principal 

view of the a<lventurers who engaged in that 

enterprize, was the finding of gold minrs, 
in which the country abounded. Eager to 

grow rich, they first plunderccJ 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 to an ignorant people 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 c\S ou rs, and li ,;e 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 neigbbours, and, in turn, -

became subject 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 

spu:.it of improvement was lost; for what 

motive coulJ men have to exercise tffeir in

genuity, who had nothi_ng of their own to 

enjoy : all their possessions, (if so they could 

be called,) with their Ii ves, were at the dispo

sal of an imperious master, who lived in a 

continual state of warfare, either with bis 

ueighbours, his sovereign, or a foreign ene

my. Domestic comfort was then but liUle 

known in any rank. The great; when not 

engaged in military eatcrprises, spent their 

Q 2 Hme 
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time rn the chase, or shut up in their cas .. 
ties, in a kind of b::irbarous magnificence. 
Tney neglected the cultivation of their minds 
to so great. a degree, that few, except the 
clergy, could read. 

, I,ucy. 
What an improvement since tha( time! 

Now almost every body learns to read. I do 
not think thrre is a poor child in our parish 
but i~ 1aug-f t, either in the Sunday school, or 
one of the charity schools. 

]}frs. Dimsdale. 
Though they were very inferior to the pre

sent a~e in learning and domestic comfort, 
yet, indnding a few centuries after the Nor
ma11 conqorst, they had advanced greatly 
beyonrt the state of the Ancient Britons, i.n 
aris ant. in:1nuti.1ctnres of various kinds, as is 
shown b_,, the drrss of a beau in the days of 
H~'.IHY tlte Fourth: he wore long pointed 
slwes, fast~ne<l to his knees by gold or silver 
chc1ins; a stocking of one colour ori one leg, 
and one of a different colonr on the other; 
slwrt close breeches, · that reached but half 

way 
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way down bis thighs; a coat, one half white, 

the other half black or blue; a long beard; a 

silk hood, buttoned under his chin, embroic 

uered with grotesqne 'figures of men and ani

mals, and sometimes ornamented with gold, 

silver, and precious stones. 

Emily. 
What a comical figure! VY ere I to meet 

_ a ma.n dressed in this fantastical manner, I 
shou Id think he had escaped from a. mad

house. 
Mrs. ]Jimsdale. 

Custom rtconciles many absurdities. Some 

of the fashions of modern times are not much 

less ridiculous; but, by being used to see 

them every day, we clo not see their incon

sistency with true taste and· conyenience.

But, to recul your attention to our subject. 

From the description of this motley garb., we 

may discover that our ancestors of this period 

had learneu to fuse metals, (,o polish precio1Js 

stones, to weave silk, to <lye colours, an<l 

censequently to make a variety of tools, used 

in these different arts: nor can there be a doubt 

Q 3 that 



174 DOMESTIC R_ECREATION. 

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 swor<ls, 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 op\ ortunity, 
perhaps, I may give you a more full account 
of this diversion; at present it will engage too 
much time. 

Lucy. 
Why did not t!Je ladies ride in coaches? 

It woul~ look very strange now, to see them 
on horseback, in full dress. 

Mrs. Dimsdale. 
For a very good reason; hecause there w~s 

no such thing till long after their time. 
C,mches . 
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~Coaches were introduced about the year 

1580,- till when, Queen Elizabeth, on public 

occasions, -rode on horseback behind lier 

chamberlain. 'l'he 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 fe,v years ago, 

when Lord Macartney went over to that 

country on an embassy, he took with him 

an English post-chaise, which excLted no 

less surprise in the multitude than terror in 

a mandarin, or nobleman, whom he persuad. 

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 ir. England, before that time, 

either cabbage, carrot, or turnip; nor could 

Queen Cathar~ne, his first wife, be furnished 

with a salad, till. he engaged a gardener from 

the Netherlands. The deligblful 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 tbe 

space of-~a few years; the cu·rrant tree and tl~e 

cherry were addeu to' 1the number of our fruit 

irees. 

Lucy. 
I thought such things ha<l· always grown 

bcre, naturally . 
.JJtlrs. Dirnsdaler'·· ·, ·'~ 

Thut supposition arose from theif being 

cultivated without much trouble, an<l thriving 

here, as in their native soil; but you must not 

judge from that circumstance: many other 

·things, tbat flourish equally well, have been 

brought from foreign countries, animals as 

well as vegetables . 'l'bat useful root the po0 

ta1oe, was not known till 1623. Turkeys were 

brought from AmericH: the first turkey 

brought to table in France, was at the weduing 

feas t of Cl.iarles tbe Ninth; in 1570. Thus you 

see that a friendly communication between 

distant nations may be rendered very ser~ 

viceablc · to both parties. The late Captain 

Cook, whose memory must ever be revered, 

was assidu_ous in carrying tue .seeds of such 

plants 
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plants as he thought wonlu be benefici al to 
those countries he visited, and brought o! hers 
home in return: he engaged in a laborious 
course of life, and exposed him self !o ma ny 
dangers for the good of man.kind. To men 
like him the world is really incfobled, and 

may, without false praise, bestow u pou t hem. 
the title of heroes. 

Emily. 
I wish you would tell us the whole history 

of his voyage. 

Mrs. Dimsdale. 
That is rather an unreasonable rcqnesf, after 

such a long conversation, which it is now time 
1o conclude. The dinner bell has rung ; we 

must attend its summons. 

I' 

DIALOGUE 
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DIALOGUE XIII. 

THE PROGRESS OF SOCIETY. 

.IJ,Jrs. Dimsdale. 
Lucy, let me look at your v..-ork: you do 

not ap:Jear to have mac.le much advance

ment. 

Lucy. 
I should have done a great deal more, but, 

to confess the truth, my attention. has been 

engaged with considering wbat stupid people 

those South~Se.a islanders are, about whom 

you read yesterday, o be cmitente<l with such 

inconvenient buts, when they might be more 

comfortable by builJing 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 



PROGRESS OF SOCIETY. 179 

of the materials that compose the furniture, 
and paris of the building, arc the pr~duce of 
distant countries, and can only be obtained by 
foreign commerce, which requires sl_1ips of con .. 
sidcrable magnitude, and skill in navigation , 
to conduct them across tl1e wide ocean. 

E1nily. · 
But why do not tbese people build ships, 

and learn navigation? 

Mrs. Dimsdale. 
Because they arc not yet sufficiently ad

vanced in knowletlge to qualify them for the 
' .... 

exercise of such arts. The progress of sci-
ence is ex tremely slow. All nations, (except 
the descendarils of Abraham, who received a 
revelation from heaven concerning their reli 0 

g ious duty ,) were originally savages: some 
became sooner civilized ilian others, accord
ing to the different circumstances of their 
situation. Before ngricullure, and other use
ful ~rts, were understood, the difficulty of obQ 
tainin~ food to sa tisfy hunger, clothing for 
decency and warmth , with an habitation for 
shelt er, was so great, that probably no further 

accommodations 
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nccommoc.lniions '"•ere sought by men in the 

first ages. 
Lucy. 

ff they had no shops, where could they 

procure food and clothing? 
JJfrs. Dimsdale. 

Every rpan provid d for Ii iinself, without 

d epending, ·as we do now, upon the assistance 

of others. He bui\t his own hnt, and sewed 

the sk ins of the beasts together, that he 

caught, for clothes. The land belonged to 

the whole community; no part of it was ihe 

property of one person more than of another. 

In temperate, ·warm climates, the fruits of the 
earth that grew without culture, and the 

flesh of wilu animals, afforded a sufficient sup

ply of food, whilst tbcre were but few people. 

Hunting was Hien their principal employ

ment; and the pexierity it required, served 

to .strengthen their bodies and sharpen their . 

invention: but as men increased, _animals 

became scarce and shy, and necessity com

pelled them to fih<l some more ' certain mean$ 

of sn }ply. A faw n, a kid, or a lamb taken 
alive 
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alive, anu tamed for amusement, 1~iight give 
the first b int for rearing herds of ta me cattle. 
Finding tl1e care of their flocks an easier and 
pleasanter employment than rari;ibli11g about 
the woods in search of gamr, and that their 
rnilk and flesh yielded a more regular sub~ 
sistence than the precarious s11pply of hunting·, 
men grauually changeJ from the condition of 
hunters to that of shepherds. 

Luc._11 .. 
They could not live upon meat and milk 

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

It was a long time l>efore tl1ey arrived at 
that art. Corn, like the other productions 
of the earth, w.as fouml scattered about i11 
wild prnfusion. Men tasted the seeds, and 
perceiving that they were agreeable, nourish
ing food, eat so plentifully of . them tbat they 
became very scarce: want ta.ught them to 
~ow the seeds, and by gradual improvement 
to cultivate the ground every season, till they 
obtained regular harvests. Th us, from mere 
shepherds they were converted into farmers. 

n Forests 
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Forests were cnt down, woods cleared, the 

earl h tilled, towns built; and, in process of 

time, ships constrncted, the ocean crossed, 

and an intercourse between diatant nations 

established. 
Emily. 

Do al1 nations make their bread of corn? 

Mrs. Dimsdale. 

No; many other substitutes have been used 

in different countries. The native Americans 

eat the root of the cassava, ground to powder 

aml made into cakes: and 1 he 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 fooJ of the Chinese, an<l 

many other nations that inhabit warm clie 

mates. 
Lury. 

How highly his countrymen must have rea 

sp,~cted tht• person who first thought of grind

ing the grain into flour, amJ afterwards mak

ing it into paste. 
Mrs. 
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.. il1rs. Dimsdale. 
The inventors of useful arts were regarded 

with s11cb veneration in 1 he days of ig norance, 

that 1rnrny of th em, after their deat h, uau di

vine honours paid to their memory: temples 

were built, arnl pries ts np poi11 tec.l lo offtr sac ri 

fices to them. From a desire of ennobling 

these public benefactors, many stories, par1ly 

(rue aml partly fabulous, were related of 

ti1 em. DreJalus, tlie su pµo~ed in ,·en for of 

sails, was said to have escaped from 1he a,w,,! 
of Minos, king of Crete, by ineans of win !{S of 

his own making: Bacchus is said to have uis

covered the art of converti ng the j uice of t!ic 

grnpe into wine; and Scythos, son of Jupiter, 

to have invented the bow and arrow. Spin11ing 

was so useful an invention, 1 bat it was aUri-

lmteu, in difforent courttries, either to a foa 

mil le deity, or to some w-oman of 1he highest 

rank. The Egyptians r1scrihe<l it to f heir 

goddess Isis ; th e Greeks to Miucrva; the Per

sians, to Mam a Ellfl, a queen, whom they be~ 

lieved to be of divine descent; and the Chi

nese to the wife of their emperor Y ao. Ceres 

R ~ ~,; 
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is thought to 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 kincl of gratitude arose 
the worship of the numerons divinities of 
Greece and Rome, ancl other Pagan nations; 
which continued till men brcame more en
lightened, and transferred their aqoration to 
ils orily proper object, the true and living 
God, Creator of heaven aud earth. 

Emily. 
They must lia \'e been grossly ignorant in

deed, to have <lllribntecl divine power to men 
nnd women after they were dead, however 
nsefol they ,,ere when living. 

1W-rs. Dimsdale. 
When lllen first began to live together in 

com m1rnitics, they had neilller time nor 
mea ns for acquiring knowledge: their chief 
care was to procure food , for the day, and 
::;helter for 1_lie night . Any one aniongst them, 
th erefrne, who bad greater abilities 1uan the 
rest, a11cl was the inventor of a useful art, or 
a machine that shortened their labour in pro-

currng 
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curing food, wns regarded us a being of a su

perior order; and '"iirn he a·r:1, gra1i1uJe in

duced them to honour his memory with feasts 

and ceremonies, which were afterwards cor• 

rn pted inlo a sort of homage. 

f.,ucy. 
,v1tat motive led men to unite tGgether ? 

smce, "hile they Ii ved separately, every 
rnan was his own master, an<l posses~cd ,dl 
things Hrouncl him : but as soon :is tliey 

forrnt'<l a nation, they we.re obligt'<l (o obey 
the laws, nnd share the land and the fruits 
with others. 

]J,Irs. Dimsdale. 
In the tirst place, tlic love of associarir,g 

\\ itli ltis ki!Hl is natural tu man, v\-lio is 
a herding , and not a solitary animal. The 

difficulty of sub~isting alone, and of repelling 

the attncks of wild beasts, were also po werful 

reasons for cl fow, who inhabitc-•cl the same 

district, to forn1 a socidy amo11gst them

selves. When, by the increase of their f~,
mili ('s , they !ind become a. Hu1ncrnus t1 ibc, 

thry fonnd it necessary for the good of the 

R 3 whole, 
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whole, lo gi\'e up n little of their independ
ence, aud submit to some regulations, to 
pn·vcrd unc from injuring- a11otl1~r. At first, 
the \\oous i11 which they huuted, ancl the 
lands "' here ihC'y J weit, belo11g-ec1 to Lue .com
m unity; but after !hey had learned to c1-il
tivatc the gwund, they perceived that the idle 
cnjoyeJ the same benefits as iLe industrious, 
by possL'ssing things in common. Justice r -
quireJ that this inconvenience sl.10uiJ be re
medied: nothin~ was so effectual as obliuincr ~ b ~ 

every mau· to support his family by his own 
labour. 1'l1e land \\as divided, and each 
man became owner of the spot he cultivated; 
and, probably, his son i11herited it, with his 
tools and household utensils. 

Emily. 
If the land was <l i viued into equal parts, 

bow came some people to be rich and others 
poor-? 

Lucy. 
Du 11ot you know, that in all countries, . 

some are more virtuous and wiser than others; 
of 
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of course, they woulJ succeed better than.their 

neighbours. ~ 

Ernily. 
That is true; but still their land wo,1ld re

main the same. 

JIIrs~ 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 <lid not 

yield enough for his support, he was obliged 

to sell part, or perhaps tbe whole, of the land 

allotted to bim, to one whose harvest was 

sufficient for them both. The man who had 

th us doubled his estate, was not able to cul-
' ti vate so large a piece of ground by bim::,elf; 

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-
I 

tinction of master and servant. Ingenuity in 

exercising the useful arts of building houses, 

making clothes or furniture, or dexterity in 

catching game1 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 qualifiecl for employments 
that required contrivance: scarcely any talent 
but bodily slrengtb 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; hut 
I cannot imagine bow they ever consented to 
let one oian govern all the rest. · The first 
king must have been vBry artful, to have 
persuaded his countrymen to submit to him in 
every thing. 

Mrs. Dimsdale. 
When neighbouring tribes fell out, which 

soon happened, from various causes, wars fol
lowed; and the necessity of a chief, to lead 
them to battle, obliged them to appoint the 
most courageous and experienced person 
amongst them to commanrl the others. If he 
was so fortunate as to succeed in his enter
prize, he sometimes retained his authority; nt 

least it gave him great influence in the coun
cils, which were held i:nnongst. 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 /he desire of improving the 

condition of their countrymen, obtained the 

sovereignty, by forming a code of laws, which 

they prdended had been revealed to them by 

some divinily, as you may remember Nnma 

did, in order to persuade the Roman5 to obey 

his institutions; by which you may perceive 

that the royal authority was sometimes g~tined 

by stratagem; but it was mostly for the ad

vantage of the people, who, withou1 some sort 

of government, must have always remained 

savages. 
Lucy. 

-were all hat ions first governed by kings? 

Mrs. Dimsdale. , 

No; cliffcrent circumsrances produced va

rious forms of government. Many, as we 

have already remarked, chose sornt' favonri(e 

individual-a fortuna te gf'nera I, or a wise 

legislator, to rule over tl1em. The affairs of 

other nations were con<lucted by a council of 

the elders, or wise men, which is called an 

aristocracy ; and, as socirty advanced, and 
the 
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the difference of rank became more distinct, 
this council WR.S frrquently composed of 1he 
nobles, instearl 0f being confined to those 
whose superior wisdom gave them a claim (o 
this pre-c~ miflence. Othn 1ribes, 11n"'illing 
to resign the power of governing themselv<'s, 
delibt>rated on affairs of stnre in an assembly 
of th~ people, ,, hich is called a democracy, 
and is the worst of all the different species of 
go 'fernment. 

Emily. 
But it srems very unfair t.o exclude the 

people from some management of their own 
co· cerns, since it is for their benefit only 
th at there is any occasion to form a govern .. 
ment. 

lJf rs. Dimsdale. 
The hilppiest system of conducting the 

public affairs of a nation, is by that morle of 
government called representative, in which the 
peorle choose persons of int<->l!igence to act for 
them; anc.J in case of abusing this power, have 

--an opportu11ity of rejecting tl.iem at a future 
election , A representative government may 

be 
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be either aristocrat ical or monarchical: that 
is, it may have a monarch at the bead of it, 
as is the case "ith the British government; 
from which it reaps great advantages, in 
many respects, a!Jove your comprehension at 
present. 

Lucy. 
- I wish you would take the trouble of pointc 
ing out to us wha_t arts men first invented, and 
how they attained such perfection in making 
w great a va, iely of tliiugs as we sec rn lhe 
shops every ti tnf' we go to London. 

l~lrs. Dimsdaie. 
It is too late to begin so copious a subject. 

You have ~orke<l long enough: we will now 
take a turn in the garden, and renew this con
versation at a more suitable opportunity. 

1JIA.LOGUE 
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DIALOGUE XIV. 

THE PROGRESS OF ART. 

, Emily. 
MAMMA, ·we ha\'.:e a favour to ask. 

1Vlrs. Dimsdale. 
\ 

What is it? If it be a request proper to 

be grauted, 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. 

Emily. 
It is only to excuse our evening walk, ar~d 

instead of it, to sit with us on the white bench, 

on the top of the hill, anrl tell us bow the sa

vages tribes.improved, and learned such a VAst 

number of useful arts. 

J1lrs. J)imsda{e. 
As ihe evening is so very bot, and you seem 

tired with running about the garden, I think 
I 

I must comply. 
Lucy. 
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Lucy. 
That is very kind, my Jenr indnlgent 

ruaruma. I long to know which was the 
first country tliat became ci vilize<l : 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 early progress of the 
~rts. It is reasonable to suppose, that where 
the earth produced plenty of food with scarce
ly any culture, men would ha vc the most lei
sure for contri viog comfortable accorn moda-

, tions; accordingly, history informs us, t!iat 
the arts flourished early in Egypt, Chaldea, 

. and Greece. From the old proverb we learn 
that ' ·' necessity is the mother of invention." 

· The clanger of being overrun and devoured 
· by beasts of prey, very soon exercised the in
genuity of the first inhabitants of tbe 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 1hc number of 1hese formiuable 
enemies. As soon as they were secure, and 
had a sufficient supply of food, they began to 
1urn their thoughts to making their rl \-\elliugs 
more commodious, and to clothing the1.m,elves 
·with greater neatness and conveniency. 

Emily. 
I suppose the first hut that had a chimney 

and windows was reck<rnet.1 a palace. 
Mrs. Dimsdale. 

They were certainly great improvements: 
others were suggested by the in con venieuce 
of particular situations: a damp soil might 
in<luce them to th ink of laying floors, and 
raising one stury above another; a stormy 
climate probably taught the advantage of 
digging toundations, anc.l strengthening their 
mud walls with wood work. Scarcity of 
timber might compel them to use clay, which 
ingennit,r converted into bricks, by dividing 
it. in to pieces of convenient size, and baking 
them in the sun. Thus, different modes of 
building were adopted in uiffercni countries, 
-according to the circumstances and produce 

of 
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of each: SweJen, for example, abounds with 

forests, and rnost of the houses are built with 

Jogs of W?od, piled on one another; Italy pro

duces variety of the ricucst marbles, which 

supply a durable material for their chtJrchcs 

.. nnd chapels. Where there is not plenty of 

marble, or tim bcr, the people are contented 

with brick houses, as clay is genern lly to be 

found. Architecture, like most 01 her arts, 

was long- in attaining perfect ion; but it was 

ad vanceu by I he universal desire men feel for 

ornamenting their temples, and tl.Je places 

where they inter ti.le <lead ho<lies of their 

friends~ for in all countries, places of wor .. 

ship, nnd the tombs of distinguished persons, 

have been tlecorated wilh the utmost skill of 

the inhabitants. 

Lucy. 
Men could not possibly make very hanu

some houses, till f hey had discovered iron, 

and fonnd out the art ·of making it into saws, 

hatchets, knives, c1 n<l other tools. 

JJ,J rs. Dimsdale. 

That is well observed; tbe discovery of the 

s 2 metals, 
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metals, and iron espcially, hastened the pro
grf'ss of civilization, wherever it happened: 
indeed no nation could advance far in the arts 
without the assistance of iron. I-tis likely that 
accident firsL brought to lig ht these hidden 
trei'lsnres, which have been of such vast benefit 
to mankind. 

Emily. 
They 5,eem to me to have done almost as 

m11cb mischief as good, for if the ancient 
hisiory we are reading be true, thousands, 
and tens of thousands of men, have been de
stroyed by swords ancl warlike instnrn,1ents 
made of iron. 

_Mrs. Dimsdale. 
The best ~ifts of our bountiful Cn .. ator may 

be perverted to improper uses, by the ume
straiAed passions of men. Revenge for injuries 
received, by private persons or tribes, gave 
occasion for the early invention of such wea
pons as clubs au<l darts. T?10se who \\ere 
attacked were obliged to provide fort heir own 
snt<'ty, by contrivin~ means of defence. 
Trunks of trees, interlaced with branche , am.I 

su pporied 
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supported with rarth, made the first fortifica

tions. As architecture was improved, towns 

were often surrounded with walls of consider

able strength, which could only be de1no

lished by a machine, nsed by the ancients, 

called a battering ram; which was rendered 

useless, by Jigging a very deep, broa<l difch, 

on the outside of the v.all. The fortifications 

being thus pnt out of the rcnch of the enemy, 

1hose wuo defended 1 hem could only be at

tacked with stones or javelins, hurled at a di s

tance', from engines constructed so as {o throw 

them witb great force. f n thi~ rnnnner men 

made war, by different contriva11ces of alt,\ck 

and defence, fill a German monk, about the 

year 1330, discovered t lie art of making gnn

powder, which changed the \,\hole military 

system, and is thought a vast impro,·emeut in 

the destructive science of war. 

Emily. 
I would sooner hn.ve found out some

thing to save men's lives, than to destroy 

t he;n. 
s 3 Lucy. 
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Lucy. 
It would have made me happy to ~ave been 

the inventor of the plough, the barrow, or the 
loom: but for gunpowder, the reflection 
would have destroyed my pea~e as long as I 
had Ii ve<l. 

Mrs. Dimsdale: 
Tbe inventor was probably a chymist, who 

<lid not foresee tile consequences of his dis-' 
covery. , 

Lucy. 
Who had the honour of first contriving to 

build a ship, and venturing in it across the 
ocean? 

frlrs. Dimsdale. 
No sing le man could claim that distinc

tion. Innumerable improvements intervened 
between the cautious attempts of tue early 
inbabitants of sea coasts, on rafts and canoes, 
hollowed out of the bodies of trees; and the 
aHainment of a complete ship, full ri(J'ged, 
and furnished not only with all kinds of 
domestic accommodations, hut aLo with an 
instrument that directs the ml;lriners with cer-

taintv 
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tainty to find their way from one country to 

another. 

Emily. 
What can that be? It hns always puzzled 

me to guess how my uncle could find the way 

1o the East Im.lies, especially in the night; 

and after thinking of it a great while, I sup .. 

posed I hat he was directed by attentively ob-: 

'.Serving the course of the stars. 

Mrs. Dimsdale. 
Before the i11vention of the mariners' com

pass, which is the instrument I mea11, the 

stars were their only guidt>. 'I'he curious pro

perty of the loadstone, which, if at liberty to 

move, al ways points towards the North, was 

first applied to this purpose, in Europe, by a 

person named Flaveo, about the yeur 1502; 

but it is said t!iat the Chinese had made use 

of this ingenious expedient long before, forthe 

same purpose. 

Lucy. 
Astronomy must have been understood, 

then, before navigation. 
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Mrs. Dimsdale. 

Observation and leisure prod need the sci~ 

ences and the ornamental arts. The first cares 

of mankin<l 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 em ployed 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 

heavenly 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, a11d agriculture. Experience 

taugl.it 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 wise men of Greece, 

was <lesirous of measuring tbe height of an 

Egyptiau Pym.mid, but as geometry had not 

made much progress, he had no rule to direct 

him, antl was a long time co11tri vi11g ex pe

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 thatJhe shadow 
-0f the pyramid, at the same height of the sun, 
would ~i ve the measure of it; accordingly, he 
·w·atched the next day for a pruper opportu
·nity, and succeeded to his wish. 'l'he persons 
who were of a studious turn of mind corn mu-
11icated their discoveries to each other, and, 
~y ·their mutual labour, increased the common 
-stock of knowledge. 

Lucy. 
How coulLJ they remember what U\ey bad 

learncc.J, till they knew how to put it down in ' 
writing. 

1lfrs. Dimsdale. 
The Egyptians, who very early excelled 

most nation·s in learning anJ ingenuity, con
trived a particular species of writiug, called 
bieroglyphics. It represented the idea they 
meant to ex press, by a figure that had some 
a~11ity to it: thus, a circle signified eternity, 
because it had neither be~inni11g nor en<l; a 
Jio11 deuo(ed strength; a bullock agriculture; 

an<l 
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and a horse liberty. The Mexicans, 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 Jiscoveretl 

that cotrntry, 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 to invent a method of more easy attain• 

ment, and capable of expressing the multi

plicity of ideas that arose from the numerous 

branches of science an<l art. 

Emily. 

After letters were contrived, tuere were many 

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 .. 
Jl;Jrs. 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 

bar<ls, 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 learning1 by heart, these poems, in 

which were comprised all the knowledge of 

their 
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their countrymen. These living oracles of 

wisdom, in some degree su pplicd ibe 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 of the people remain~d in ignorance, 

and consequently could not advance far in

civilization, till that happy period arrived, 

when the invention of letters received its. 

higfaest improvement, by the discovery of the 

art of printing, which made books cheap, 

d.iffused knowledge, and enlightened man

kind. Since that time, science in general has 

advanced with hasty steps; th e manners of all 

ranks are improved, the principles of religion, 

are better understood, and morality is more 

generally practised. For knowledge and ,·ir~. 

tue generally attend each other :-vice and 

ignorance are ins,eparable companions. Such 

are the important advantages received from 

this siro pie contrivance, that far more gra ti-

tude is due to the memory of the inventor, 

tban 
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than to the disco\'Crer of all the gold rni11es in 

the world. But the sybject has so much in~ 

terested me, I have forgotten the time of the 

evening :-the <lews 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. 

TH E END . 
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