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RECOMMENDATIONS.

‘I‘I{E inclofed little book, entitled The Catechifm
of Nature, was fent by a friend in London for
the amufement and ufe of my children. 1 perufed
it with p e, as it appeared to contain much
knowledge, conveyed in a_fiile and manner adapted
t0 the capacity of childhood, and leading the mind to
the true tnd of all knowledge. I think fuch a book
will be more pleajing to cvery young ingutfitivemind,
thanmoft of the books that are commonly put into
their hands ; that it will be a valuable acquifition to
Parents, Schoolmaflers, and all, whofe reafon or du-
1y it is to form the firft ideas of children—As fuch I
prefent it, recommending an edition of it to be print-
ed, and ot doubting but it will, by a ready fale, ve-
amburfe the cofts. MIERS FISHER,
Oftober, 1790,

I DO herely cheerfully certify, that I have read.
a late work, entitled ¢ The Catechifm of Nature, for
the ufe of Children, by Dr. Martinet,” with much
Jatisfatlien, and it appears tome to be eminently cal-
culated for the purpofe intended, of enlarging the

s and improving the underfiandings of young
ople. ds it 15 ajudicious, well-defigned, moral per-
formance, I hope the feveral fehoolmaflers wll intrs
duce it into their feminaries of learming.

BENFAMIN SAY.

O&ober 22, 1790.
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CATECHISM or NATURE,

Introduéory Dialogue.

Tulor-THE firft grand object of
your inquiry, my dear pupil, 1s, God
your Creator.

Pupil. How may 1 acquirea know-
ledge of my Creator ? !

Tutor. From his works, and from
his word.

Pupil. Has not God revealed him-
felf to us in the bible ?

Tutor. Without doubt. But when
you can {ee, as it were, with your
own eyes his adorable perfections, it
is certainly your duty to view his
works, as well as to read his word.

Pupil.
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Pupil. Has this been the prallice
of wife and good men in former ages ?

Tutor. Yes ; Mofes, Job, David,
Ifaiah and others. Solomon, in par-
ticular, we find, fpoke of trees and
beafts, "of fowls, and of créeping
things, and of fithes. The Saviour
him{elfalfo, has directed our attentior.
to the works of nature. “ Behold the
fowls of the air ! confider the lilies of
the field, how they grow !”

Pupil. What may I expe@ from
contemplating the works of nature ?

Tutor. Both profit and pleafure.
As God has formed the eye to behold
the beauties of nature, it muft be both
agreeable and ufeful.

Pupil. Isnot this a pleafure con-
fined to the learned ?

Tutor. By no means ; the peafant,
as well as the philofopher, may par-
take’ of this pleafure. A moderate
fhare of knowledge is fufficient. The
creation is open to the view of all ; it
only requires obfervation.

Pupil, A




Pupil. What may I expect to find
in the works of God ?

Tutor. Whatever is wife, great,
good, and perfe@. God beheld every
thing that he had made, and faw that
it was good.

Pupil. And do they continue {o'?

Tutor. All, to this day, anfwer the
defigns of the Creator, if we except

{
],’ the change which the fall occafioned.
)
|
i
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—opeifeicioie =
DIALOGUE I.—PART I. b =

ON THE FIRMAMENT, AND THE
HEAVENLY BODIES.

Pupit. WWHICH of the works of
God fhould firft engage my attention ?
| Tutor. If you would firft view the
greateft of God’s works, you muft
turn your eyes up to the firmament,
that wide boundlefs fpace, in which
are fixed the earth, the fun, the moon,
the planets, the comets, and the ftars.

Pupil. Whatare the principal qua-
lities of the firmamest ? Tutor.
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Tutor. Extent and tranfparancy.
It muft be very extenfive, to contain i

the innumerable hea venly lights ; and
tranfparent, otherwife we could not s
fee them. Its extent cannot be com-
puted ; and the (rnnfparcncy of the f

firmament is equally amazing. !
Pupil. What ftars are thofe which i
we fee in a clear evening ? ]
Tutor. They are great bodies of i
fire, like our fun ; but on account of

/ their immenfe diftance, appear fo very |
So {mall.
{ Pupil. How many ftars are there :
in the firmament ? ]
* Tutor. The number we fee with the /
naked eye is not confiderable ; but, as i

the better our glaffes are, the more we i
fee—to {peak in the language of men,
‘¢ they are innumerable.”

Pupil. Why do they twinkle ?

Tutor. That appearance is occafion-
ed by intervening vapours floating in i
the air. 1

Pupil. The frars appear to be plac- ¢
ed without any order. Tutor: LA
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I Tutor. They appear {0, becaufe we
il {ee them but ‘in one point of view ;

but they are certainly arranged in the
i moft exact and beautiful order ; for

they were arranged by God, who is
£ order and beauty itfelf.
b Pupil. Did God create the {tars
\ only for our ufe?

Tutor. It is unreafonable to fuppofe
it, on account of their vaft diftance ;
but they were probably created to en-
lighten other worlds, as the fun en-

; lightens ours.
*. Pupil. Are the ftars then funs like
i ours ?
} Tutor. Yes, fuch is the common
i prevailing opinion of philofophers.
! Pupi/.” Are they in no degree fer-
‘! viceable to us 2
|

Tutor. They ferve to enlarge our
§ ideas of the works of God, to dimin-
“ ifh the gloom of darknefs ; they are of
f fervice alfo to mariners ; that one par-
1 ticularly {o, which is called the north
pole-ftar, which always has one and
the fame pofition in the heavens.

& " Pu[)i/.
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Pupil. But let us {peak of our own
fun, if you pleafe, Sir, and of our
own fyftem. How large is the fun ?

Tutor. Ten hundred thoufand
times larger than our earth.

Pupiil. How far, de you fuppofe
the fun to be from the earth ?

Tutor, Ninety-five millions, one
hundred, and feventy-three thoufand
Englith miles. ;

Pupil. What an amazing diftance |
Would it not be better, if the {un was
nearer us ?

Tutor. Our all-wife Creator could
not miftake. He has exaétly adjuft-
ed its proper place ; if it was nearer,
we fhould be burnt ; if farther off, we
fhould perith with cold.

Pup:l. What benefit do we receive

from the fun, befide its affording us’

light 2

Tutor. By its warmth and heat it
promotes vegetation, cherithes animal
life, and raifes the vapours from the
fea, without which we thould have no
rain. Pupi.

N
N

v
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‘ Pupil. Of what nature, or quality
[ is light ?
| Tutor. It is an emanation of rays
i from the fun, fpreading themfelves
} with inconceivable velocity through
the ether.  Light is exceedingly fine
and fubtle ; it penetrates through glafs,
and is diffufed over the whole world.

Pupil. How does it appear that the
rays of the fun partake of the nature
of fire ?

Tutor. It appears from hence, that,
when colle@ed in a burning glafs,
they produce fimilar effects, and will
fet things on fire.

: Pupil. Is there any thing more par-
ticular in thefe rays ?
Tutor, They are the caufe of all
the different colours we- fee, of the
} morning and evening twilight, and of
$ the light coming into our houfes.

Pupil. What am I to underftand by
the morning or evening twilight ?

Tutor. The g al flow increafe
and decreafe of the fun’s light ; with-

out
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out which we thould pafs inftantly
out of dark night into clear day, and
the light would as fuddenly leave us.
Pupil. Would that be prejudicial 2
Futor. The eye could not bear fuch
a fudden tranfition as the former, and
the latter would often perplex and
diftrefs us : Againft both thefe incon-
veniences God has wifely provided,
by this twilight.
Pupil. How, or by what means
does the light enter our houfes ?
Turor. By the wonderful property
of refraction, or bending of its rays
out of their right line ; which means
eur rooms are enlightened.

B s Sy
DIALOGUE I.—PART IL

Pupi/.f\RE there not other lights in
the firmament ?

Tutor. Yes ; but they fhine only
with borrowed light, and are called
planets.

Pupil.

D R S——
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Pupil. What are the names of thofe
planets ?

Tutor. 'That which is neareft the
fun, we call Mercury ; the next Ve-
nus, then our Eearth, with is moon ;
ftill farther from it, are Mars, Jupi-
ter, and Saturn, with their moons,
which are all enlightened by the fun.

Pupil. Has notanew planet been
lately difcovered 2

Tutor. Yes, by his Britannic Ma-
jefty’s aftronomer, Mr. Herfchel ;
who has called it in honour of his
royal patron, Georgium Sidus.

Pupil. Our earth has a moon ;
have the other planets moons too #

: Tutor. Jupiter has four, Saturn
five,and Georgium Sidus two, as late~
ly difcovered by Mr. Herfchel’s new
invented telefcope. Somehavethought
that Venus has a moon, as Fontanna,
and Caffini ; and Short, in the year
1740, faw an illuminated fpeck near
this planet, which he fuppofed to be
its moon. Three French aftronomers

faw
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faw the fame in the year 1761 and
1765. 3
Pupil. How are thofe planets to \
be diftinguithed from the ftars 2 i
{ Tutor. The ftars twinkle ; the P}
} planets fhine with a fteady light. #

The planets, alfo, are continually
changing their pofitions in the heav-
ens 3 but the ftars keep their refpec-
tive places, and are therefore called
the fixed ftars.

Pupil. In what manner do the

> planets move ?

Tutor. They all move round the
fun ; but not in the fame orbit, nor in |
the fame time.

Pupil. In what time does the earth
revolve round the fun ?

Tutor. In three hundred and fixty-
five days, which makes our year ;
and though it revolves with incredi-
ble {wiftnefs, we are yet infenfible of
its motion.

Pupil. Why are we not fenfible of
its motion ?

Tutor.




CATECHISM or NATURE. 13
Tutor. Becaufe the air, which en-
circles the earth (which we call the
atmofphere) is carried along with it ;
and all furrounding obje&s move
with us at the fame time.

Pupil. Why is it not always equal-
ly warm ?

Tutor. The inclination of the
earth’s axis, as it moves round the
fun, is the occafion of the various fea-
fons’; Spring, Summer, Autumn, and
Winter. This I fhall explain to you
in my future leGture on aftronomy.

Pupil. Has the earth any other mo-
tion ?

Tutor. Befide that round the fun,
which we call its annual revolution,
it-has another motion round its own
axis, once in twenty-four hours,
which makes cur day and night, this
we call its diurnal revolution.

Pupil. Does the moon move round
the earth ?

Tutor. Yes, in twenty-four days,
and continually attendsupon the earth,

B during
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during its whole revolution round the

fun.

Pupil. Why do we not always fee
the moon ?

Tutor. When it is on that fide of
the earth next the fun, then the dark
fide of the moon is towards us, for
which reafon we are not able to fee it.

Pupil. Whatam I to underftand
by an eclipfe 2

Tutor. When the moon’s fhadow
falls upon the earth, we call that an
eclipfe of the fun, becaufe the moon
srevents our fecing the fun, more or
lefs, according to the extent of its
{hade. And when the thadow of the
earth falls upen the moon, we call
that an eclipfe of the moon. (Ob-
ferve, an cclipfe of the moon can only
happen when it is full moon, andan
eclipfe of thefunwhenitisnew moon.

Pupil. As the moon, you fay, isa

dark body of itfelf, do we receiveany
henefit from it ?

Tutor. Yes, from its reflecting to
our earth, the fun’s light ; which fis
0
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fo particularly pleafing and ufeful du-
ring the long dark nights of winter.
What a fingular mark of the divine
goodnefs, thus to provide for us in
the abfence of the fun ?

Pupil. Have we any other advant-
age from the moon ?

Tutor. Yes, it is, together with the
{un, the caufe of the ebbing and flow-
ing of the fea, which tends to purify

it ; and the tides are very ufefal for

navigation.
Pupil. Is the moon inhabited ?
Tutor. Some philofophers fuppofe
it is ; and that our earth ferves as a
moon to them. For you may fee

plainly yourfelf, that our earth
fle@s the fun’s light on that fi
which is not illuminated ; ‘this you
may perceive every new moon ; but
more in the winter than the fummer
months.

Pupil. Do you alfo fuppofe thzn,
the planets of other {yftems, to which
the ftars are funs, are inhabited ?

e
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Tutor. Without doubt. Such an
idea is truly philofophical, grounded
upon reafon and analogy. As there
1 is fuch an amazing variety and grada-
; tion in the animal fpecies, {o it is not '
to be fuppofed that angels and men
are the only intelligent beings in the
univerfe.
Pupil. But might we not expe® t
the bible to have given us fome light
upon this fubje@ ?
o Tutor. 'The bible was not defigned
to teach us aftronomy, geometry, or
mathematics, It gives us a minute
relation of the formation of our own
{yftem—and that the other parts of
the univerfe are innumerable. . Phi.
lofophical refearches foar above the
level of common underftandings.
Moral truth is of more intrinfic value,
& and an humble, obedient heart, worth
all the ftores of human learning. But
we are lofing fight of our fubject.
What queftion do you next defign to
akk me ? L

Pupil,

16
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Pupil. What idea am I to form of
the comets ?—Are they bodiesof fire?

Tutor. No. They receive their
light from the fun ; which is apparent
from their fhining train.

Pupil. Ts not that train, or tail, fire?

Tutor. It is conjectured to be only
its atmofphere, enlightened by the fun.

Pupil. Are not the comets fuppof-
ed to pafs far beyond the limits of our
fyftem 2

Turor. Yes ; which ferves to give
us a very enlarged idea of the extent
of the firmament. The period of
that comet’s revolution, which ap-
peared in 1759, was computed at a-
bout feventy years ; and that which
was feen in 1680, has been {hewn to
have a’period of more than five hun-
dred years. The orbits of more than
fifty comets have been fixed with
fufficient accuracy to afcertain when
they may be expected to appear again.

Pupil. Are the comets fuppofed
to be inhabited ?

2
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Tutor. All that we can fay is con-

je€ture : If they are inhabited, the

i beings who live there muft be very
{ different from thofe we have been
converfant with. Some are of opin-

ion, they are only intended as a !
fupply for that diminution which the {!,

S —

{un muft fuffer by the unceafing emif-
fion of its particles of light and heat. i
Pupil. Do thefe comets prognofti- |
< <ate evil ? i
Tutor. Many people are frightened i
at their appearance, as if they por- f
tended fome public national calamity ; !
but without foundation: For peace, ¥
plenty and profperity, have followed !
their appearance—as well as war, pel-
tilence, or famine. ¢* Be not difrnay-
ed,” faith the Lord, by his prophet il
Jeremiah, ¢ at the figns of the heav- |
ens ; for the heathen,” the ignorant, !
¢ are difmayed at them.”

DIALOUGE
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DIALOGUE II.

ON THE AIR, WIND, RAIN, &c.

Pupil.] OFTEN hear of the air—
What idea apji I to form of an element
that is invifible ?

Tutor. it is‘a fluid which agitates
bodics“when it is in motion. In a
avord, it has the properties of rarity,
tranfparency, and elafticity ; and when
comprefled, has an amazing power,
fimilar to the expanfion of gun pow-
der.

Pupil. Has the air any more pecu-
liar properties ?

Tutor. It conveys found, and is
neceflary to give us the fenfe of hear-
ing. Without air, we fhould have
no mufic, no fmell, no light, nor be
able to converfe with each other.

Pupil. What is wind ?

Tutor. The wind is nothing more
than a part of the air, put.into motion
lefs or more, Pupil.
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Pupil. From what caufe does this
arife ?

Tutor. Principally from warmth
or cold which is excited in the air.
Heat expands the air, and cold con-
denfes it.

Pupil. Have you any particular
names, by which to diftinguith the
winds ?

Tutor. According to'the quarters
from which they blow ; Eaft, Weft,
North, and ‘South.

Pupil. Will you pleafe to tell me
how to find thofe quarters ?

Tutor. If, at noon, you ftand with
your back to the fun, the eaft is on
your right hand, the weft on your
left, the north dire@tly before you,
and behind you, the fouth ; or, at
night, if you ftand with your face to
the pole flar, the eaft is fill on your
right hand, the weft on your left, and
nosrth and fouth, as juft now men-
tioned.

Pupil. Of whatufe are the winds ?

Tutor.




CATECHISM o¥ NATURE. 21
Tutor. 'The benefits avifing from
the winds are almoft innumerable :
They purify the air, moderate the
heat, dry wet lands and damp houfes,
chafe away the fogs and hazy weath-
er, and bring us the rain in due feafon ;
alfo, froft and fnow, and milder wea-
ther. ~ They are particularly fervicea-
ble for navigation and commerce.

Pupil. What arevagours or clouds ?

Tutor. Vapours are either thin, in-
vifible, moift particles, which float in
the air ; or, being mofe condenfed,
and by that means rendered vifible,are
called clouds. ‘FThis work of the
Creator was obferved of old—¢¢ He
bindeth up the waters in his thick
clouds, and the cloud is not rent un-
der them.”,

Pupil. From whence do the va-
pours arife ?

Tutor. They are drawn up, by heat,
out of the earth, and by their light-
nefs hang in the air.

Pupil. Of what ufe are thefe va-
pours hanging in the air ? Tutor.
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Tutor. They cool the air, when it
is too hot ; afford us agrecable fhades,
when formed into clouds ; prevent
the earth from becoming too dry, and
water it with refrefhing rain.

Pupil. What is the natural caufe of
rain 2

Tutor. When theair is fo full of
heavy vapours, that it can no longer
{fuftain them, then ‘thefe fmall moift
particles,adhering together, fall down
in fine drops, .which we call rain—
which heat, cold, and wind, contrib-
ute to produce. And the rain falling
in drops, is a further manifeftation of
divine wifdom ; for, if it fell in ﬁrong
ftreams, it would injure the earth, by
wathing away its fine light mould
from the roots and feeds, and we
thould fuffer great inconvenience
from it.

Pupsl. What brings the rain ?

Tutor. The winds, which, at God’s
command, convey the clouds over the
whole earth,

Pupil.
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Pupil. What benefit do we derive
from the rain ?

Tutor. It makes the earth fruitful,
it refrefhes the withering plants, it
cools the air in fummer, it fupplies
our {prings, and forms our rivers, {o
that we are never in want of water.

Pupil. Are there any figns or tok«
ens of approaching rain 2 :

Tutor. Many ; we can forfee its
approach by the wind, by birds,
plants, &c.

Pupil. How comes thecoldor froft2

Tutor. Generally by the wind
which blows from the north-weft ;
and the ftronger the wind, the feverer
the froft.

Pupil. How is the ice formed 2

Tutor. By an extraordinary degree
of eold, which congeals the water in-
to a firm fubftance. ;

Pupil. Of what ufe is froft 2

Tutor. God has wife defigns in all
his operations ; and the froft is not
without its ufe : It clears the atmof-

phere,
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T

phere, braces and ftrengthens the hu-
man frame, mellows the clay ground,
and fertilizes it, deftroys hurtful in-
fects, and ferves other ufeful purpefes.

Pupil. What is fnow ? And of
what ufe ?

Tutor. Itis nothing but water in
another form ; white and light, and
falls in the moft beautiful figures ;
which every perfon may fee, who will
but view the flakes of {now attentive-
ly. Astoits ufe; it preferves the
corn from being chilled by the froft ;
therefore, faid David, that pious con-
templator of nature, ‘¢ He giveth
fnow like wool ;” it hinders the froft
from penetrating too deep into the
earth. Snowis alfo a manure to the
earth, from the nitrous particles it
contains ; and by its colour diminifh-
es the darknefs of our long winter
nights. s

“Pupil. What is hail ?

Tutor. Nothing more than drops
of rain congealed by greater degrees
of cold. Pupil.

e
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Pupil. Are not mifts and dews
wholly ufelefs ?

Tutor. By no means ; they refre(h
and invigorate weak and withering
plants, in time of fcarcity of rain.

Pupil. How do they arife ?

Tutor. They are vapours arifing
from the earth, condenfed by colder
air, and thus become vifible,

Puprl. What is hoar froft ?

Tutor, Itis, like hail, only vapours
congealed, and wifely orddined for
the prefervation of trees and herbs.
The hoar froft is fcattered like afhes.
This alfo, as well as the fnow, falls in
very beautiful forms, which are well
worth minute infpeion.

Pupil. What idea am I to form of
thunder and lightning ?

Zutor. Lightning is oceafioned by
the ele@ric matter in the clouds, dif-
charging itlelf fometimes from one
cloud into another—fometimes from
the clouds into the earth—and at oth-
er times, from the earth into the

C clouds,
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clouds, accompanied with that awful
roll, or found, which we call thunder.

Pupil. Is thunder, indeed, nothing
more than found >—Then I need not
be afraid of what we call thunder-
bolts ?

Tyutor. That isonly a vulgar mif-
taken idea. All the danger arifes
from lightning—and even that is not
dangerous when at a diftance.

Pupil. How am I to judge of its
diftance ?

Tutor. By the interval between the
flafh and the ftroke. If that interval
is confiderable, it is diftant, and then
not dangerous—but when the ftroke
almoft inftantly fucceeds the flath, it
is then near, and confequently the
danger the greater, 7

Pupil. Have you not told me it is
dangerous to go urder trees when it
lightens ?

Tutor. Yes, becaufe trees very
much attract the lightning. It is bet-
ter to continue in the open field or

public
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public road (if no houfe is near) than
to take fhelter under trees.

Pupil. Is lightning of any ufe ?

Tutor. More fo than many arc a-
ware of. It confumes noxious va-
pours—it promotes a circulation of
the air—it brings on rain at a time
when it is often moft wanted, and
cools the heat of fummer. = ¢ Fire
and hail, fnow and vapour fulfil his
word.”

Pupil. 1 thank you, I thall not be
afraid of the lightning, as I ufed to
be ; but what occafions the beautiful
rainbow ?

Tutor. The rainbow, with its beau-
tiful colours, is occafioned by the rays
of the fun thining upon the falling

drops,

DIALOGUE
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DIALOGUE III.

ON THE EARTH.,

Pupi/‘FOR what purpofe was the
carth created ?

Tutor. God formed the earth to be
inhabited, and millions of living crea-
tures are in every part of it.

Pupil. On what do you fuppofe
the earth to ftand ?

Tutor. It ftands not upon any thing
—if it did, how could it move ? Hear
the poetical language of Job: ¢ He
hangeth the earth upon nothing.”

Pupil. Does this globe, then, which
we inhabit, continually hang and
move in the air ?

Tutor. Certainly it does, as well as
the other planets.

Puprl. What an amazing power
muft it be which fixed them, which
firft fet them in motion, and which
ftill keeps them there !

Tutor. God made the earth by his
power—nhe cftablifhed the worid ]by

his
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—and ftretched out the
“On what,” faith the
earth’s Creator, ** are the foundations
thereof faftened ? Or who laid the
corner-ftone thereof ? When the
morning ftars fang together, and all
the fons of God fhouted for joy.”

Pupil. Of what are thofe material
things chiefly compofed ?

Tutor. Of earth, air, fire and water.

Pupil. What does the earth confift
of ?

Tutor. It confifts of fine mould,
ftone, clay, fand, minerals, metals,
foflils, &c. which have cach their re-
fpective well-known ufes.  But they
are, moft of them, hid from our fight,
by the green plants and herbs.

Pupil. Why is the firmament blue,
and the produce of the earth green ?

Tutor. In this appears the divine
care for our welfare. Thefe two foft,
pleafing colours, are agreeable to the
eye ; and neither weary nor injure the
fight, as fome other colours do.

3 Pupil.
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Pupil. How many forts of metals
are there ?

Tutor. Six; gold, filver, copper,
tin, lead, and iron.

Pupil. Why are all thefe under the
furface of the earth ?

Futor. If they were above, or upon
the {urface, they would occupy the
beft part of the earth, and prevent our
cultivating it. As they now lie in
fubterraneous magazines, they are no
hinderance to agriculture.

Pupil. Which is the moft ufeful of
thefe metals ?

Tutor. Iron.. Gold may purchafe
iron, but it will not ferve as a fubfti-
tute for it, becaufe it is not a metal
equally hard. Gold would not ferve
for our ploughs or anchors. In a
word, not one thing you have about
you is made without the affiftance of
iron. :

Pupil. What other valuable things
are to be found in the earth’s grand
magazine ?

Tutor.
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Tutor. That valuable fuel for fire,
coals, without which, in many parts
of the world, they could neither drefs
their victuals, nor comfortably pafs
their winter evenings, and which me-
chanics alfo find fo very ufeful.

Pupil. When fuch a vaft quantity
of this fuel is confumed every day,
how great muft be the ftore, which
our kind Creator has made for our
ufe !

Tutor. Inconceivable ! confuming
every hour, night as-well as day, and
yet thefe treafures not exhaufted.

Pupil. Are the metals you have
mentioned equally plenty in all coun-
tries ?

Tutor. No. If every country pro-
duced exactly the fame things, there
would be no commerce, no inter-
courfe, between diftant nations.

Pupil. Are there any other valua-
ble things to be found in the earth’s
ftore-houfe ?

Tuter. Quick-filver, brimfrone,

limeftome,
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limeflone, chalk, falt, clay for bricks,
pipes, and what is ufually called earth-
ern ware.—Marble, ftone, chryftals,
diamondsand magnets, orload-ftones,
which are o peculiarly ferviceable to
navigation.

Pupil. What a rich treafure the
earth contains below its furtace ; and
all for the ufe of man !

Tutor. Richindeed ! How thank-
ful ought we to be to .our bountiful
Creator, who has provided fo many
good things, and in fuch great varie-
ty, for our ufe and pleafure,

—porSifeioioota—
DIALOGUE 1V.—PART 1.

ON MAN.

PupilAWHICH am I to confider
as the nobleft work of God ?

Tutor. Intelligent beings, fuch as
angels and men. I fhall now fpeak
only of the latter. Though man is
inferiour to angels, he is the nobleft
creature

-
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creature on this earth. For God made
him the lord of this lower world,
and put all things under his feet. He
exceeds other creatures in beauty of
form, of limbs, and of countenance ;
in fpeech, in his ere& pofture, and as
having a rational foul. For God
taught man more than the beafts of.
the earth, and made him wifer than
the fowls of heaven.

Pupil. Will you be fo kind as to
give me fome information concerning
the human body ?

Tutor. The moft ftriking part of
the human body is the face, and one
peculiar proof of divine wifdom is,
that every human face thould be fo
readily diftinguifhed from another,
elfe the innocent might fometimes
fuffer for the guilty.

Pupil. This I never before attend-
edto. Pray, why isthe head formed
of a harder fubftance than the reft of
the body ?

Tutor. That fo tender a partas the

brain
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brain (the feat of reafon) may be fe-
curely preferved.

Pupil. Is the hair of the head mere-
ly ornamental ?

Tutor. No. It not only keeps the
head warm, but it ferves to keep
open the pores, -to let out the evapo-
rations through theirown hollow tubes,
and ferves alfo for its defence from
violence.

Pupil. Are the hairs hollow ?

Tutor. Yes, this you may fee with
thé microfcope.

Pupil. What have you to tell me
of the eye ?

Tutor. It is one of the moft art-
fully conflructed parts of the human
body. Leaving the internal conftruc-
tion of the eye to the anatomift, I
thall now only make the following
remarks.—That the eye is moveable
in its focket, that we may be able to
{ee on every fide without moving the
head—That by its pofition it is well
fecured from injury—That when we

have
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found or wholefome before 1t enters
the mouth. The noftrils, wifely
adapted to this end, are rather broad
below to receive the finell. Through
thefe alfo pafs the tharp humours of
the head ; and when, during the time
of our eating, we cannot breathe with
our mouth, we can breathe through
the noftrils,

Pupil. What is there obfervable
concerning the tafte and the fenfe of
geeling ?

Tutor. It enables us to judge of
good or bad food, and affords us much
pleafure, Owing to this it is, that
hunger ceafes as foon as we have eat
enough.  If it was not fo, we fhould
often eat more than is good for us,
The fenfe of feeling is {pread over
the whole. body, whereas the other
fenfes have their refidence in the head.

Pupil. Where are the fenfes the
ftrongeft ?

Tutor. Where they are moft want~
ed. . Forinftance, o the tip of the

D tongue,
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tongue, the lips, the ends of the fin-
gers, the hands, &c. Our fenfes are
fet as faithful guardians for our pref-
ervation ; and when we lofe one fenfe,
we often find that another grows the
ftronger ; as in blind people, it is ob-
ferved that the hearing becomes more
acute.

Pupil. What merits our farther
attention in the head 2

Tutor. The tongue, that wonderful
inftrument of fpeech, from which a-
vifes fo great a part of our earthly
happinefs. It is alfo well adapted to
affift the chewing of our food, to mix
it with the faliva, fo neceffary for di-
geftion, and to helpit in the paffage to
the throat, and without the tongue we
could have no vocal mufic.

Pupil. The ufe of the teeth I need
not afk you ; but what prevents them
from wearing away by fuch inceffant
labour ?

Tutor. A fine enamel, with which
they are covered. For when this

wears

i s

it
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wears off, the teeth decay, and hence
arifes the common complaint, the
tooth-ach. But, befide their ufe in
chewing, you may not perhaps have
obferved that they contribute to the
formation of our fpeech ; for they who
Jofe many of their teeth, are not fo
eafily underftood. The lips alfo ferve
for the fame purpofe ; hence fom
our letters are called labials.
this, with the lips we receiy
our food. But fuppofe we here pa
a little, left T weary your mind.

Pupil. Iam not weary ; but I fub-
mit to your pleafure.

OS] St

DIALOGUE ¥V.—PART II.

ON THE HUMAN BODY.

‘T//M/-.WE now proceed to the
throat. - In this is an open tube, which
we call the wind-pipe, through which
we breathe. Behind this 1s another
called the gullet, through which the
food paffes into the ftomach.

Pupil.
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Pupil. Muft not then our food pafs
over the apen wind-pi and confe-
quently be in danger of falling in ?

Tutor. So you might well think.
But God has provided againft this.
Behind the root of the tongue we find
a mufcular membrane,* which clofes
the wind-pipe whenever we attempt
to fwallow any thing, over which the
food paffes, as if it went acrofs a
bridge.

Pupil. A crum of bread gives us
pain in the throat fometimes ; from
whence does that arife ?

Tuter. From its falling into the
wind-pipe (or as we commonly fay,
going the wrong way) but this does
not happen often, anlefs we laugh or
talk while we have our mouth full of
food. Great wifdom isalfo difcerna-
ble in the ftructure of the neck. Itis
formed with fo many joints that we,
can eafily turn the head without mov-
ing the whole body : And it is pro-
vided with @tiff bones to  keep the

sad
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head rupright, without which man
would lofe much of his grace’ and
dignity.

We now defcend from the head and
neck to the body. The larger bones
may be confidered as the great pillars
of a building :—The mufcles or the
flethly parts, as fo many cords, to
bring every thing into motion :—The
arteries and veins, as the ftreams of re-
frethment and the fprings of life.

The heart, in the middle, as the
fountain or working machine, conveys
the blood, by micans of the arteries,
to the extremities, which is returned
back by the veins ; and the contin-
ual pulfation of the heart keeps up
the perpetual circulation of the blood.
"The lungs are inftruments to admit
good air to cool and refrefh the blood,
and to let the air out, when it has
performed its office. The ftomach
is a great laboratory, where every
thing is prepared that can ferve to the
neceffary recruiting of the whole bo-

Da dy.
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dy. . The arms, hands and fingers,
may be confidered as the (ruardl‘ms of
the bod) the houfe, 1nd alfo to la-
bour in the various duties of life ; the
fingers are therefore formed with
{mall bones and ftrong mufcles, to
§ move with the greater eafe.

Pupil. Is not thc right hand form-
ed with more, or ﬂronner, mufcles
than the left ?

2 Tutor. That we can do more with B ]
=i wm right hand, is only owing to ha- :
! it, becaufe we have been accuftom-
4 ed from our infancy to ufe that more
than the left.
Pupil. Have you any thing more ]
particular to obferve here ? g
Tutor. 1t is worth attention to re-
mark, that the fkin of the hand be-
comes thicker, that it may not be
worn out by working, and yet does
not entirely lofe its feeling. The J
fame may be obferved of the foles of
the fect. The pofition of the thumb,
alfo gives additional ftrength to the
fingers,
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fingers, by erabling them to keep
firmer hold of any thing. And fur-
ther, you may alfo confider, what
works of art, fuch as writing, draw-
ing, painting, and inftrumental mufic,
are performed by thefe five fmall
members of the human body. And
to crown and perfect the human fab-
wic, the whole body is covered with a
fine {kin, as acurioufly wrought upper
garment without a feam ; through
which are an infinite number of invi-
fible fpiracles, or, apertures, which,
we call pores.

Pupil. Of what particular ufe are
thefe pores.

Tutor. Through thefe evaporate the
fuperfluous moifture of the body,
which we ufually term perfpiration ;
the regularity of which is fo neceflary
for the health of the body, that when
perfpiration is ftopped, it throws the
body into uncommon heat, which we
term a fever, and which is fo often
fatal. Exercife and cleanlinefs are
the beft promoters of this neceflary
pexdpiration. DIAL,
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DIALOGUE IV.—PART III.
OF THE INTERNAL PART OF THE

HUMAN BODY.

Pupil. I SHOULD now be glad, if you
would give me a clear idea of thofe
parts of the body whichare not vifible
to theeye ; I mean its internal parts.

Tuzor. The principal internal parts
are; firft the ftomach, a wide paunch
in which the food (that has been
chewed in the mouth) is diffolved.
To facilitate the diffolution of which,
it receives, in its progrefs, a liquor
from the gall-bladder. The next
thing obfervable is, the bowels, which
receive the food from the ftomach,
puth forward the fofter parts, and
abforb all the fine juices, by means of
numerous abforbent veffels called lac-
teals, which are placed in the bowels,
and are of curious conftruction.—
"The bowels are near thirty feet long,
but, by their various foldings, take
up but a {mall compafs.

Pupil. What becomes of the grof-
fer parts of our food ? Tutor,
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Tutor. When all the nourithment
is drawn from it, thofe groffer parts
pﬂ"s onward, to be di (glmrged from
the body.

i a/u/ And how, or in what ma
ner, is the body nourifhed by food 2

Tutor. 'The fine juices (cal ed
chyle) are conveyed by means of the
myfentcry, to the heart, to be form-
ed into blood.

Pupil. How is all this work ef-
feGted ?

Tutor. 'The heart receives thefe
juices, and m;cds them into the
lungs, and the lungs prefs and pre-
pare them. 'The air, drawn in by
the lungs, plﬂuw through the wind-
pl},‘ ,} Is the inflammable parts
in the ac& of breathing, and the lungs
return the juices k to the heart,
and they are thus converted into good
blood, which nourifhes the whole
body.

Pupil. What gives the blood its
motion or circulation ?

Tutor.
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Zutor. In thatlies the grand fecret,
termed Life. Our Creator has giv-
en to the heart a power of opening
and of clofing its cavities, which we
call its expaniion or contraction—and
as long as this continues, we live.
By the former, ithe blood is brought
in, and by the latter, fent forcibly out
into a du&, called the great arte-
ry. Itis fuppofed the pulfations of
- heart are more than two thoufand
every hour, whether we wake or
{leep.

Pupil. T am loft in wonder and
admiration !

Tator. Adopt the words of the
pfalmift, who was much employed in
meditating on the works of God—
¢ I will praife thee, for I am fearful-
ly and wonderfully made. Mar-
vellous are thy works, and that
my foul knoweth right well.”  ButI
have one thing more to call your at-
tention to, which willalfo excite your
aftonifhment. It is this, if the blood

(which
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{which is brought again to the heart,
into its other cavity, from the ex-
tremities of the feet through the veins)
was ever to flow back, we fhould die;
fo God hath provided againft {uch an
accident, by placing, in the veins
{mall {luices, or valves, which per-
mit the blood to pafs forward, but ef=
fectually prevent its return.

Pupil. David might indeed well
fay, that we are fearfully and won=
derfully made.”

DIALOGUE IV.—PART IV.

OF THE HUMAN SOUL.

Tutor. HAVING fpokenfolarge-
1y of the body, I fhall now proceed to
give you fome account of the foul.
This is far fuperior, in excellence and
dignity; to the body, on account of
its fpiritual nature, its intelle¢tual and
moral powcrs,nnd its immortal dura-
tion.

Pupil. What are thofe powe? 2

Tutor.
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Tutor. They confift in forming i-
deas, thinking, re;lfoning, judging,
and willing. And it poffefles, befides,
the powers of memory and imagjna-
tion,

Pupil. Has the foul any piffions ?

Tutor. Yes ; fuch as joy, love, de-

fire, hope—and a fenfe of honour. [t
feels pity and compaflion. It has alfy
the paflions of fear, thame, grief, an-
gery &c.

Pupil. Are thefe paffions beneficial
tous !

Zutor. Without doubt, when under
prof)cr regulation, they were defigned
by our all-wife Creator to excite us to
moral and pious actions, But if thefe
paffions are not under proper difci-
pline, they may lead us to much evil,
and expofe us to great injury. ¢ He
that hath no rule over his own {pi-
rit, is like a city broken down, and
without walls,*

Pupil. Isit known how the foul
Is united to the body ?

Lutor,
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Tulor. That furpaffes the concep-
tion of; the wifeft philofophers.
Pupy/. But muft not man die,
though fuch a noble creature ?—
‘What a pity, that fo beautiful a fab-
ri¢ fhpuld crumble to duft |
Tator. Every - day’s experience
proves our mortality ; but the gofpel
gives us the ftrongeft affurance that
good men will be raifed again, with
mote perfec bodies, and placed in a
fatd of happinefs that will never end.
Pupil. As men are dying perpetu-
ally, s there not fome danger of the
world’s lofing all its inhabitants ?
Turor. Though, from calculations
which have been made, fixty are {fup-
pofed to die every minute, yet more
than fixty are fuppofed alfo to be borit
every minute. And for every hun-
dred females born into the world,
there are born one hundred and five
males, as more of the latter are fup-
pofed to die in carlier years than the
former, and many by ‘wars.
Pupil. Do more men die in the
E country,
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country, than in very populous cities ?
Tutor. More in cities ; becaufe there
the air has not that free circulation it
has in the open country, confequent-
ly it is not {o pure for breathing : Be=
{ides, infectious diforders more eafily
fpread their baneful influence, and are
more- readily communicated, when
habitations are fo contiguous to each
other, and the ftreets and lanes are
narrow, and crowded with: inhabit-
ants. But, wherever we live, whe=
ther in town or country, we breathe
God’s air, we enjoy his light, we live
upon the produce of his earth—in
thort, all that we have is the Lord’s.
It muft, therefore, be manifeftly our
duty to ferve him, both with our
bodies and ouir fpirits, which proceed
from hirh. "
DIALOUGE V.

ON LAND AND WATER.
Pupil. WOULD not the earth be
more beautiful if it was one {moothex-
extended plain, without hillsand moun-
ntains? Do not the mountains disfigure
it Tutor.
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Tutor. By no means. Do you
think the duft that falls upon the Ge-
ographical Globes disfigures them ?
The mountains are no greater, in com-
parifon with the whole earth, than the
duft to the globes : or the roughnefs
of an orange.. Without mountains,
we fhould have no fprings nor rivers =
they receive the vapours, the rain, and
the fnow, which fupply the fprings
with water. Mountains are the grand
magazines of metals, minerals, mar-
ble, ftone, &c.and, befides attracting
the clouds, they fhelter the low lands
and vallies from: the bleak and cold
winds.

Pupil. What is the ufe of thofe
fand-hills, which are fo numerous
upon fea-coafts, and upon which
nothing grows ?

Tutor. They ferve to hinder the
boifterous waves of the fea from over-
flowing the low countries. This is
worthy your refle&ion, that fmallgrains
of fand, which you can blow away
with your breath, when thrown into

a mats,




52 CATECHISM or NATURE.
amafs, form fuch a ftrong barrier a-
gainft the raging ocean. Willyenot
tremble, faith the Lord, at my pre-
fence, who have placed the fand for
the bound of the fea, by a perpetual
decree, that it cannot pafs it, and
though the waves thereof tofs them.
{elves, yet can they not prevail, though
they roar, yet cannot they pafsover it.”

Luprl. 1 thould with now, if you
pleafe, to turn my thoughts from the
land, to that great body of water the
fea. What is there worthy my ob-
{ervation ?

Tutor. Its extent, its depth, its falt.
nefs, its ebb and flood, and its limits,
or boundary.

Pupil. How large is the fea ?

Zutor. It takes up two thirds of the
whole earth.

Pupil. Why is it {o extenfive ?

Tutor. For wife purpofes, no doubt.
Some philofophers think it may ferve
as a balance to the land. It isa grand
refervoir of water, from which mil.
lions of tuns are raifed up, by the
warmth




e

CATECHISM.or NATURE. 53
warmth of the {un, to formclouds and
rain, to fupply the whole earth with
‘water.

Pupil. There feems, then, a con-
tinual circulation inthe material world,
as there is in the animal body.

Futor. You judge right. The rain
forms the fprings, the {prings form
the rivers, the rivers run into the fea.
The fea furnifthes the rifing vapours,
the vapours form the clouds, and the
clouds give the rain. This reciprocal
fucceflion began with the creation, and
will continue to the end of the world.

Pupil. What am I to underftand by
the ebb and flood of the fea, or the ri-
fing and falling of the tide, as it is
commonly called ?

Tutor. That thisamazing colle@ion
of waters rifes every fix hours, more
or lefs, which is called flood, and af-
ter a very fhoft time of reft, fallsagain,
which we call the ebb.

Pupil. What is the caufe of this re-
gular movement of the waters, and
what is its ufe ? n

Ez i
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Tutor. 'The ebbing and flowing of
the fea is fuppofed to be occafioned by
the motion of the carth, and the attrac-
tion of the fun and moon, which you
will be better able to comprehend
when you grow older. This move-
ment of the water preferves it from

_corruption, which would take place if

it was in a ftate of reft and ftagnation.
The grea: ufefulnefs of the fea, for a
quick and {peedy intercourfe with dif-
tant nations—for navigation and com-
merce, is almoft inconceivable : The
tides are al{o exceedingly ufeful for
navigation and commerce.

Pupil. Is not the depth of the fea
very great ?

Tutor. It is not of equal depth—
in fome places navigators can find no
ground with a line of more than fev-
en hundred and eighty fathom.

Pupil. Why is the fea fo deep ?

Tutor. God, who meted out the
heavens with a {pan, alfo meafured the
water in the hollow of his hand—he
adjufted it in wife proportion, no
doubt

i
|
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doubt, to the land—and for this rea-
fon it may be fo large and deep. By
its depth, it contains much more wa-
ter, and there remains fo much more
dry land.

Pupil. Why isit fo falt ?

Tutor. To keep it from freezing,
and to yield us fo valuable an article
of life.

Pupil. Docs the fea then produce
falt?

Tutor. A great quantity of falt is
taken out of holes dug on the fea-
fhore, from whence fea-water is ex-
haled by the fun, leaving behind the
{alt which it contained.

Pupil. How beneficial is the fea
for man !

Tutor. But furely you have not for-
gotten the great benefit that man re«
ceives from that vaft: inexhauftible
ftore of fith which it contains, great
and {mall, from the whale even to the
thrimp ; for even thofe which are not
good for food, are ufeful for the wants
and conveniencies of life, Neither,

{urely,
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furely, have you forgotten the extenfive
general benefits of commercial inter-
courfe, carried on upon its furface, be-
tween the moft diftant nations of the
earth—the fupport which it is the
means of affording to thip-builders—
and for {o ufeful a body of the com-
munity as failors.

Pupil. What confines and keeps
the fea within its proper bounds ?

Zutor. The divine ordination,—
The fame all-creating Word which
faid, *¢ Let there be light, and there
was light ;” faid alfo to the raging
fea, ¢“ Hitherto fhalt thou come, and
no further, and here fhallthy proud
waves be ftayed.”

Pupil. What an immenfe quantity
of vapour muft be raifed out of the
fea to fupply the fprings which form
fo many great rivers in every quarter
of the world | But how is water
raifed into the air, which I have heard
you fay is much heavier ?

Tutor. This merits your attention.
Though water is, as you remember I
told
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told you, heavier than air, yetit is
capable of being made lighter than
air, and then it will afcend, The
water which you fee daily on the
kitchen fire would all evaporate in
fteam when boiling ; this familiar
occurrence may ferve to give you
fome idea how water may be made to
afcend in the air.  Our philofophers
tell us, that a particle of water may
be fo rarified, that it may become ten
times as large as it was before ; and
this you may have feen yourfelf, with~
out having obferved it in thislight, in
the water balloons which children
form with a pipe, which immediate-
ly afcend, being then become lighter
than air : This thews that air will ad-
here to and mix with water.

Pupil. But what is the principal
caufe of the afcenfion of thefe vapours
from the fea ?

Tutor. The warmth and heat of
the fun, by which the water is rarifi-
ed.—That fire is lighter than air, you
may fee from the velocity with which
all flames alcend intotheair.  Pupil,
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Pupil, What is your opinion of
fire ?

Tutor. Tt is as neceffary and ufeful
as'air and water.

Puprl. Where do you acquire it ?

Tutor. It lies hid in almoft every
thing, becaufe we have continual need
of it—there it remains in a ftate of
reft—but when it is brought out of
its refting-place, it fpreads itfelf a-
mongft fuel, whether of wood or
coals. It melts and foftens the hard-
eft metals, evaporates moifture, beils
and roafts our meat, and warms our
houfes in the ‘cold months of winter.
‘Without fire, having no candles—
lamps or torches, we fhould be with-
out light too, as well as' without
warmth and heat.
SISOttt
DIALOGUE VI.

OF ANIMALS.

Pupil. ] SHOULD now with to
know fomething of the animal crea~
tion ?

58
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Tutor. God has created feveral hun-
dred thoufand forts of living creatures.
Some live in the water, fome on the
earth, and fome in both, which laft
we call amphibious ; and others are
inhabitants of the air—but all are fub-
ject to-the reafon of man.

Pupil. Why are they ?

Tutor. That they may be made ufe-
ful to us ; which otherwife they could
not be, becaufe of their fuperior
firength. 3

Pupil. Have animals fenfes as we
have ?

Tutor. The four-footed beafts have
five, and fome of them ftronger than
ours ; the fmell in hounds, for in-
ftance, and hearing in moles.

Pupil. How are {o many millions
of creatures fupported and preferved 2

Tutor. Every day is a table (as it
were) provided by God’s providence
for fo many gueéfts. Care is alfo ta-
ken that we cannot annihilate any one
fpecies of food which God has created

Pupil. Is there any thing farther to
be obferved ? Tutor.
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Tutor. Each have their weapons of
defence ; and they know, when they
are fick, what is medicinal, They
know the element in which they are
to live, and their own proper food ;
they: know how to build their habita.
tions, (of this kind the beavers feem
to approach the neareft to human fa-
gacity) they are able to diftinguifh
their enemies, and to underftand each
other. :

Pupil. If they underftand each oth-
er, have they thena Ianguage peculiar
to themfelves ?

Zutor. They have : This appears
from the different founds lions, bears,
wolves, horfes, &ec. &c. make in dif-
ferent fituations.

Pupil. Have they paffionslike ours ?

Zutor. Yes : they have affe@ion,
joy, grief, fympathy ; they have man.
ifeftly anger and re(emmsnt,jealoufy,
&c. It may here alfo be obferved,
that the nature or difpofiticn of each
remains the fame ; the horfe is {pirited
and full of fire, the lamb mild and
gentle,
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gentle, the hare timid, and the dog
watchful and faithful to his mafter,

Pupil. Ohow much are we indebt-
ed to our kind Creator, who has
made all thefe {ubfervient to us !

Tutor. And our thankfulnefs
thould rife ftill higher, when we re-
fle&t, that thefe living creatures are
not only defigned for our ufe, but for
our food alfo, at leaft the greateft part
of them. This confideration fhould
induce us to treat the brute fpecies
with lenity—cruelty ‘to them s in-
gratitude to' God who formed them,
On the contrary, we ought to take alf
proper<care of them, and give them
whatever is neceffary for their fup-
port: And never  injure them by too
fevere labour and fatigue. ¢ Thoy
thalt not muzzle* the ox, when he
treadeth out the corn.” And again,
** Arighteous man regardeth the life

of his beaft.””

Pupil. But of what ufe are the

wild beafts of the foreft ?
Zutor. They areall ferviceable in
F fome

0.
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fome degree ; fome for food, others
for clothing. The ravenous beafts of
prey may prcvcnt the too great in-
creafe of other noxious animals ; the
wild beafts of the forefts may alfo
prevent man from retiring into deferts,
and banifhing himfelf from fociety
and from ufefulnefs. They ferveal-
{o to fhew us the greatnefs and varie-
ty of God’s works, and the fine gra-
dation there is from the {malleft of
the animal tribe, up to the Jion, the
elephant, and the rhinoceros 5 and to
thew us that providence extends its
care even to the inhabitants of the wil-
dernefs. ““Thou makeft darknefs, and
itisnight, wherein all the beafts of the
foreft do creep forth. The young lions
roar after their pray, and feek their
meat from God.”
e DL L

DIALOGUE VIL
or Brirps.
]’vai/.‘A’TILL you now befo kindas

to {peak of the feathered tribe ? Tam
delighted
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delighted withthe fweet notes of birds.
Tuzor. Toenjoy this pleafure undif-
turbed, you muft rife early in the fum-
mer feafon.

Pupil. T have been taught by my
parents to rife early to preferve my
health ; and I find it contributes both
to my health and pleafure.

Tutor. 1 hope then you will always
rife with the lark : an early hour is the
beft alfo for reading, for meditation
and ftudy. But to return to our fub-
je&&. The produion and the ftruc-
ture or formation of a bird, calls for
your attention. Obferve how he ac-
quires his exiftence. Out of that mat-
ter or fubftance with which an egg is
filled ; and this effe@ed after it has
been impregnated only by a brooding
heat. - .The ftru&ure of birds is alfo
curious, and a proof ofgrc;\t {kill and
wifdom. How well adapted is their
form for flying! The fubftance of their
bones is much thinner than that of
land animals, that they may be lighter
and better able to mount in the air.

And
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And that the thinnefs of the bones
fhould not render them weaker, the
fubftance of the bone itfelf is ftronger
and harder.

With their pointed beak they can.
more eafily cut-the air : but what is
moft obfervable in birds, is, their be-
ing capable of flying in the air, and
fome of them with an amazing rapidi-
ty, for which purpofe their wings are
curioufly conftructed. But the flight
of birds is what we fee almoft every
hour, and therefore, like moft other
things that are common, efcapes our
attention.

Pupil. Our motion upon the earth
frem one place to another, with fo
much eafe, and this tooalmoft without
our thinking of it, might well excite
our admiration at the wifdom of our
Creator ; but the motion of birds in
the air is ftill more furprifing ; and I
Jong to know fomething farther of the
fructure of their wings, and in what
manner they move and fufpend them-
felves in the air.

Futor.
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Tutor. 1 am glad'to find in you an
increafing defire of knowledge ; but
this, with many other things which
we have only juft touched upon, you
will better be able to comprehenda
few years hence.

Pupil. 1 thank you, but will you
tell me more now ?

Tutor. You were juft obferving
that you are much pleafed with the
finging of birds : And does it not
ftrike you with admiration too, that
the tender throats of fuch {fmall crea-
tures;, and thofe of the male particu-
larly, fhould be able to form fuch
thrill and variegated notes, while a
great ox, or bull, can only bellow and
roar. It is obfervable farther, that as
they have to fly through the woods,
they are provided witha membrane
to “protect the eye, which we have
not—and alfo, that their ears are pla~
ced more within, and covéred with
feathers to guard them againft the
prefling wind.

Pupil. Tdonot perceive, that birds
have any teeth to chew their food ?

Fa Tutor,
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Tutor. True. But to break their
food {mall, they have beaks as tough
as horn, which are very long in thofe
that fith under water, fhorter in thofe
that muft peel feeds, and hard as iron
in thofe of a ftronger contexture,

Pupil. Do not they fometimes per-
ifh for want of food ?

Tutor. 1 believe not for want of
food, unlefs in fome extraordinary ca-
fes.—¢¢ They fow not,” faith” our
Lord to his difciples, ¢ neither do
:hcy reap, nor gather into barns ;
your heavenly Father feedeth
.” And what is worthy your
¢ here, is, that thofe birds which
not up any ftore for winter, are
always feafonably provided for : Nct
even the fparrows are forgotten be-
fare God. ¢“ He giveth to the beaft
his food, and to the young ravens
which cry.”. Thofe ~birds which
find not " their proper food in one
country, fly to another : Thele we
call ‘birds of paffage—fuch as the
ftork, the crane, the fwallow, the
woodcock, the turtle, and fome oth-
ers,
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ers, which leave their own country at
ftated periods, to go to more favoura=
ble climates, and return again on the
change of the feafon.

Pupil. That is truly amazing.—
How can they find their way over
different kingdoms and feas ?

Tutor. Their wife and bountiful
Creator has given them that knowl-
edge which we callinftin&. - *“ The
ftork in the heaven knoweth her
appointed time, and the turtle, and
the crane, and the fwallow obferves
the time of their coming.”

DIALOGUE  VIIL

oF FrsHEs.

Tutor. TO what fhall we next
turn our attention ? Suppofe we now
take a view of the inhabitants of the
watery world.—What think you of
creatures living in an element which
would be fatal to us, and which could
not live upon the earth as we do 2
Water is the dwelling-place of mil-
lions of fifhes.

Pupil.
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Pupil. How diverfified are the di-
vine works !

Tuzor. So exclaims the pfalmitt,
““OLord, how manifoldare thy works!
in  wifdom ha®t thou made them
all.. The earth is full of thy riches.
So is the great and wide fea, in which
are things creeping inpumerable,

The ftructure of fithes is entirely
oppofite to what is proper for the fly-
ing of birds. Different  means muit
necéffarily be applied to make birds
and fithes move upwards and down-
wards in their different elements. A
fmooth long body, thick before, and
gradually diminifhing in bulk behind,
1s the beft formed for {fwimming.—
And of this form are fifhes,

Pupil. How do they breathe ?

Tutor. Not as we do ; for the air
comes in rhrongh the mouth, arid goes
out through the gills.

Pupil. Have they fenfes ?

Tusor. Their noftrils {hew they
have the ufe of fielling. = Their
fccling, too, is finer than ours, be-
caufe they fooner perceive the chang-

s
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es of the weather. Neither is their
fenfe of fight prevented by the water,
for which purpofe theireyes are diff-
erently conftruted from ours.

Pupil. Of what ufe are the feales
of the fithes ?

Tutor. 'To preferve them from be-
ing bruifed, or crufhed by the prefl-
ure of the water—and to guard them
againft the cold.

Pupil. How do they dart forward
fo nimbly in the water ?

Tutor. By means of their tail, by
the motion of which they puth them-
felves forward.

Pupil. Of what ufe are the fins ?

Tutor. 'To keep them in equilibri-
um, or with their belly downard—
to turn on either fide, or to ftop their
progrefs.

Pupzl. By what means do they rife
or defcend in the water ?

Tutor. They are enabled todo thisby
means of a white air-bladder, which
they candilate or contra¢t at pleafure.

Pupil. How does that occafion
their afcent or defeent ? Tutor.

T ———
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Tutor. Becaufe, in the firft cafe,
they are lighter than water—and in
the latter, heavier.

Pupil. How are they fupported ?

Tutor. They eat worms, and flies,
and plants ; and the large fith feed
upon the fmaller, of which our boun-
tiful Creator has given fuch a vaft in-
creafe, that the fpawn of a perch
would produce more than twenty-
cight thoufund. ¢ And God faid,
let the waters bring forthabundantly.”

Pupil. Are there any fith which
migrate in the water, as birds of pafl-
age do in the air, at certain feafons ?

Tutor. Yes ; fuch as the fturgeon,
falmon, herring, fmelt, pilchard, and
others ; fome of which come from
the fea into our rivers, and others are
found in fhwals, in certain parts of the
ocean, and at certain times of the year ;
to which they are no doubt, led by
what we ufually term inftiné.

Pupil. What a vaft ftore of provi-
fion is here laid up for man !

Tutor. Thusyou fee how good and
bountiful
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bountiful God is to us—¢* He has put
all things under our feet—all fheep
and oxen ; yea, and the beafts of the
field, the fowls of the air, and the fifh
of the fea, and whatfoever paffeth
through the paths of the fea. (6]
Lord | our Lord | how excellent is
thy name in all the earth 1”

—rorcroiEkSiotoes
DIALOGUE IX.

or INsECTS.

Tutor. LET us now take a view of
the {maller part of the living creation.
What think you of thofe called in-
fe&ts ?

Pupil. T cannot fay that I ever
thought much about them.

Furor. But we fhould not overlook
any part of God’s creatures.

Puprl. Where do infeés live ?

Tutor. Every where. In the air,
the carth, the water, in ftone, in thells,
in mud, and in fand.

Pupil.
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Pupil. On what do they live ?
Tutor. Upon -almoft any thing—

upon flefh, fith, flowers, herbs, filth,

and dirty {lime, which is often feen
upon the water in fummer.

Pupil. What parts of an irffec are
moft to be admired ?

Tutor. Their fine beautiful eyes,
their wings, their colour, their offen-
{ive and defenfive weapons, &c. &c.
If you look through a microfcope,
you will find that what we thought to
be duft on the wings of a butterfly,
confifts of a number of beautiful feath-
ers, arranged in great order.—The
Jegs alfo of infeds are worthy of pe-
culiar attention. Thofe of a fly, for
inftance, by which it can walk upa
window perpendicularly, or horizen-
tally upon a ceiling.

Pupil. But how can they do that ?

Turor. By means of a glutinous
matter, which enables them to keep
their hold. But, befides this, many
bodies which appear plain and fmooth
to the naked eye, have a roughnefs,
which
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which their fmall and tender feet can
catch hold of.

Pupil. How are they propagated ?

Tutor. By eggs, which they care-
fully hide in the moft fecure places, in
great quantities.

Pupil. Are not many infets inju-
rious ?

Turor. Some, no doubt, are—the
locuft, caterpillar, and fome others ;
but, that thefe may not be too nu-
merous, great multitudes of them are
deftroyed by birds. But even cater-
pillars, which we deemn fo pernicious,
are yet very ferviceable ; and I doubt
not, but many other infects are ufeful
for purpofes of which we areignorant.

The feveral members of this little
tribe are (with fome few exceptions)
very induftrious. From the labour
of bees, we receive our honey and our
wax ; the former being lodged in
warm apartments of their own form-
ing.

Pupil. And how can thefe creaturé§
do what ' man cannot do ¢ How can
they make honey ?

G

Tutor.
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Tutor. By flying abroad, and col-
lecting together the very fine effence
of flowers, both of the field and of the
garden, whichis done by their trunk ;
with which fmall tube they fuck up
the delicious fyrup as nature produ-
ces it, and then depofit it in cells.

Pupil. Do they each know their
own cell, and keep to that as their
conftant place of refidence ?

Tutor. Bees are like a well-ordered
community. They have a {overeign
bee, to whom they are all under fub-
jection. « The laws and regulations of
this induftrious tribe are generally fub-
mitted to, and punctually obferved.
They all labour for the common
good, and mutually affift each other.
In thort, man himf{elf may from them
receive much inftru@ion.  Their
haftening to their hives in great num-
bers, is a fure fign of rain.

Pupil. Is it not cruel to put te
death a whole community, and un-
juft to feize the fruits of their labour ?

Tutor. There is no injuftice in ap-
propriating
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propriating the fruits of their labour to
our ufe, b(‘uuiu, by their making
more honey than they want, we per-
ceive that a part was defigned for us.
And, with refpect to putting them to
death, why may we nctas well put
thefe to death, as an ox, ora fheep ?
It is the number of the flain in one
and the fame moment, all perithing
together, that alarms our feclings :
Could we fee as many cattle flaught-
ered in the field in one day, we
fhould exclaim againft it as an act of
cruelty—but as thefe are killed at
fcp”tnts times, and in different places,
it is in that proportion lefs fenfibly
felt. However, there is a method of
taking the honey, without deftroying
the bees, and this is certainly the “ui
method.

Pupil. But how can they fubfift
during the winter, if we deprive them
of their honey ?

Tutor. Wealways leave them what
is fufficient, or fupply them as they
are in want. So that what we take,

mny
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may be confidered as a kind of fuper-
fluity, which they can well fpare,

Pupil. Are not ants, too, remarka-
ble for their induftry, regularity, and
order ?

Zutor. They are a little people, uni-
ted like the bees ; but may rather be
termed a commonwealth, than a mon-
archy. Their fagacity is very confpi-
cuous inzthe various methods they ufe
to procure food, and their friendly con<
trivance to carry it home. The food
they ftore up fo carefully, is probably
for their young, when they firft come
out of the egg, for in_the winter they
are fuppofed to be in a torpid ftate,

#/. I 'have heard I think, fome-
g rerharkable concerning caterpil-

. Befides their beautiful forh,
in their firft ftate, after fome time they
ange their coat, and become beauti-
butterflies.

Pupil. But do net they produce our
filk ?

Turor. Withqut doubt : they are
filka

e ————— e ———————
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filk-manufacturers. This they make of
agumof whichthey havein tt ide,
in a {mallbag or bladder. In g ld{miths
thops you may probably have feen
iron plates ith holes, through
which they draw the gold wire to its
proper fize. The filk-worm has un-
der her mouth, fomething refembling
fuch a kind of perforated inftrument,
thro’ which fhe draws the gum.
This fupplies the materials, out of
which fhe fpins her thread, and, by
pafling thro’> thefe holes, it receives
its form and length.

Pupil. How ufeful are thefe in-
{ects, which we are apt to defpife !
Tutor. More ufeful, in their hum-
ble. fphere, than fome of the human
{pecics themfelves. All ufelefs mem-
bers of fociety may learn a leffon even
from the tribe of infects.
Pupil. Are fpiders of any ufe ?
Turor. Our averfion to fpiders ari-
fes from their eje@ing a poifonous
matter, with which they kill their ene-
mies.

Ga
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mies, ButIbelieve the quantity they can
ejed, tho, fatal to infeéts, would not
produce to us any great injury. Spi-
ders, however difagreeable to us, are
not without their ufes—they catch
and deftroy many flies; the webs
which they fpread over the trees in
fummer, in fome degree preferve the
fruit ; and they may be more ufeful
in our houfes than we are aware of—
they may inhale fome noxious quali-
ties of the air, which might other-
wife become prejudicial to us. The
webs which fpiders form, particular-
ly in gardens, are exceedingly curi-
ous, and deferve your accurate infpec-
tion. \

Pupil. How do the field fpiders
carry their firft thread from tree to
tree, or acrofs the lanes, as we often
fee in the fummer ?

Tutor. Some have thought that the
fpider muft fly, to do this ; but the
tranfports herfelf in this manner*—
‘She places herfelf upon the end

of
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of abranch, or fome other project-
ing body, and there faftens her thread ;
after which fhe prefles out more long
threads, which fhe leaves floating in
the air.  Thefe threads are wafted by
the wind from one fide to another, and
are there faftened by their natural glue ;
the afterwards draws them to her, to
try if they are well fixed, and then they
become a bridge, over which the fpi-
der paffes and repaffes at pleafure.’
Others are of opinion, that as thefe
are often feen, when there is no wind
to waft them over, that, after having
fixed the thread on one fide, dropping
then to the ground, they carry the
thread themfelves, and mounting
where they want to fix it, there draw
and faften it.

Pupil. I'have often wondered how
fnails build their habitations, which
they carry about with them.

Tutor. Their carrying their ownha-
bitations with them, is fomewhat fin-
gular. Iam not furprifed that your
inquifitive eye fhould have fclec;l_cd

this
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this as inviting an accurate infpectiori.

Every animal, in nature, has its
habitation.. The roof under which
the fnail refides, has two properties,
which appear difficult to be united,
folidity and lightnefs ; without which
itsinhabitant could neither be protect-
ed from injury, nor transfer its habit-
ation from place to place. At the ap-
proach of winter, the retires into fome
cavity and her body diftils a certain
glutinous matter which clofes up the
aperture of the thell. 'Thus fhrouded
up fhe paffes the cold feafon in fafety.
When the fpring feafon commences,
fhe opens her door, and ranges at her
pleafure.

Pupil. 1 think I remember to have
heard fomething remarkable concern-
ing the eyes of Taails.

Tutor. Probably you may, for
they are uncommonly curious and
fingular. As they creep upon the
ground, and have the weight of their
apartment upon them, if their eyes
were not fomewhatelevated, they could
not
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not well diftinguifh what they were
to avoid, nor what they might ap-
proach. To prevent this inconveni-
ence, they are furnithed with what we
may term telefcopic eyes. Thofe
which children call the 1nail’s horns,
are four tubes, with a glafs at the ex-
tremity of each ; or, if you will, you
may call them four optic nerves,
which end in as many beautiful eyes.
‘Thefe the can elevate, and turn about
in every dire@ion, and lengthen or
contra@ them, as we do the telefcope.

Pupil. 1 donot perceive that they
have any feet.

Tutor. To thew the diverfity of
the divine_ works, they have two
large mufcular {kins, which they can -
lengthen and  contraét at pleafure, by
which means they move and draw
their caftle, which refts upon their
backs. And, to prevent accidents,
they are provided with a vifcous hu-
mour, which by its cohefion, {ecures
them from falling, and renders them
impenetrable to moifture, by an oily

matter
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matter with which they clofe all the
pores of the fkin.

Pupil. And, now pleafe to inform
me how their fhell is made.

Futor. The fnail has a very fmall
thell, rather {oft when fhe leaves the
egg : This fhell forms the bafis of a
fecond, which is gradually increafing.
The firft is the centre of the other,
and the whole is formed by adding
new circlzs to the firft fhell.  And as
her body can only be extended towards
the aperture, this muft confequently
be the part which receives the frefh
acceflions. ‘The materials from which
the thell is made, are lodged in the
body of the animal, and formed by a
vifcous fluid, and fandy particles of
exquifite finenefs, which thicken into
a confiftence round the extremity of
the fhell, and become incraftated.
This will alfo give you fome idea how
thefhells ofall {orts of fithesare formed.

Pupil. 1 thank you for the trouble
you take with me, in giving me thefe
inftructions, which fo much enlarge

my
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my ideas of the wifdom, power and
goodnefs of the Creator.

ookttt

DIALOGUE X.

or PLANTS, AND THEIR PROPER~
TIES.

Tutor. OUR indulgent C?e:nor, who
formed this earth for us to live upon,
formed it alfo to produce what is ne-
ceffary for our fupport and pleafure ;
fuch as plants, trees and flowers, in
very great variety.  From the begin-
ning of the world, thefe have contin-
ued in regular {ucceflion, without any
new creation in any one production of
the earth, unto the prcfent day. Nei-
ther in living creatures is there any
new creation. Men, beafts, birds,
fithes, infects, none of them are loft.
And what merits your particular no-
tice, is, that fo many thoufands of
plants, growing in the fame foil, and
enjoying the fame fun, and the fame
rain, thould differ fo much in tafte
and fmell from each other. How con-

{picuous
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{picuous is the divine wifdom and
goodnefs, in providing for us fuch a
rich variety |

Pupil. The earth, the air, and the
fea, I perceive, is full of his goodnefs,
But why are the plants all of a green
kue ?

Tutor. Green is more pleafing and
beneficial to the eye, than any other
colour whatever.

Pupil. From what are the plants
produced ?

Tutor. From feed, produced by the
plants, each produces its like, which
Tie neatly enclofed in hutks, for their
prefervation.  And of thefe there are
above twenty thoufand different
kinds. Seeds fhoot their root down-
ward, and the ftalk, or trunk upward.

Pupil. And how do they grow ?

Tutor. By the air, rain, warmth and
nourifhment which they imbibe from
the moifture of the ground, in: the
fmall fibres of their roots.

Pupil. Of what ufe is the bark, and
the leaves of trees ?

Tutor.




CATECHISM or NATURE, 35
Tutor. The bark to preferve them
from external violence, and to nourifh
them by the rifing of the fap, the
leaves, to catch and receive the dew
and rain.

Pupil. 1 think you told me once,
that there are not two leaves alike,
even on one tree.

Tutor. True ; two things exadtly a-
like, are not to be found in the whole
world.  So various are the works of
God.  The uppermoft furface of the
leaves is fmooth or varnifhed, that the
water may not lodge upon them,
which would foon make them decay.
Theundermoft is without that varnifh,
that it may imbibe the dew.

Pupil. "Of what ufe are thofe trecs,
which bear no fruit ?

Zutor. Our foreft not only afford
us a beautiful and variegated profped,
and an agreeable thade ; but alfp tim-
ber for bui]ding, mafts for our thips,
materials for hufbandry, for furniture,
and for the various exercifes of art,
and for fuel.—Qf thefe, the hickory,

H the
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the oak, the afh, the pine, the poplar,
the fycamore, the bee<h, the elder,
the walnut, the elm, the willow, the
box, the mahogany, the live-oak, and
the cedar, are the moft valuable.
Pupil. 1 was not befere fo fenfible
of the value of trees in general : Thofe
which I valued moft, were fruit-trees.
Tutor. And even of thefe,how plenti-
fully has our heavenly Father provid-
ed, and in what variety | Trees, which
bear apples, cherries, pears, peaches,
plumbs, apricots, grapes, oranges,
lemons, gooib—berrics, currants, raf-
berries, pine-apples, nuts, mulberries,
qui , &c.  Nor muft we omit to
mention here the humble ftrawberry.
What an indulgent Parent ! who hath
not only made fuch rich provifion for
our neceflities and bare fupport, but
even for our enjoyment and pleafure,
to pleafe our palate, to refreth, to
ool and allay our thirft, during the
parching heat of fummer.—Neither
muft we here forget the varicty of
garden plants and herbs, which Ged
hath

28
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hath provided for our table—the {pi
nage, the cabbage, the fprouts, the
cauliflower, the artichoke, and the al-
paragus—And the uf: toots—the
raddifh, the onion, the turnip, the
carrot, and the potato, with many
others.

Pupil. T hope I thall always love
and efteem {o kind and fo gracious a

benefactor ; and prove my gratitude
fincere, by my unceafing attention to
conform to his divine will, in ev
thing.

Tutor. This, 1 do - affure you,
would " rejoice my heart, and the
hearts’ of your affectionate parents.—
God grant this may be the happy
fruit of thefe inftructions, not orly to
you, my dear pupil, but to all who
may perufe them.

How is fruit produced ?
wror. In many plants, the fruit
proceeds from the fame part where
you fee the blofflom has been. - But
in the {mall nut, and the chefnut-
trees—in the Turkith and Indian corn,

the
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the fruit comes where the bloffom has.
never been; otherwife almoft all
fruits are preceded ‘by blofflom. But
the fig comes to perfection without 2
flower. And in melons, cucumbers,
and fome others, the fruitis feen be-
fore the flower.

Pupil. How is the fruit preferved ?

Tutor. By the fhell, or rind. But
it is not the fame in all. In melons
ad cucumbers, this is very thick, in
ers very thin.
Thofe lying near the ground, would
otherwife be deftroyed by infects.—
And grapes could not be eafily prefl-
ed, if their fkin or rind was like that
of the melon. The peach and the
plumb, are appointed for our refrefh-
ment, at the clofe of the violent heats.
"Their ufe being limited to.a thort pe-
riod, their clothing is adjufted accord-
ingly, and a thin fkin is fufficient.—
T'he apple and the pear, which are de-
figned to be continued through the
winter, have a covering of a more
compact contexture.  For which rea-
fon,
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fon, chefouts,, and other fpecies of
nuts, arc preferved in a ftill more fe-
cure manner. The .chefnut, in its
infant ftate, is {ecured from the birds,
as is the goofe-berry by prickles.—
And the walnut, which, in its imma-
ture ftate, furnifhes our tables with
{uch a fine pickle, would probably be
deftroyed in its infancy, if it was not
fecured by the bitternefs of its rind.

Pupil.” And where arc found
the feeds of thefe fruits ?

Tutor. As they are very preci
for the propagating of their refp
ipecies, they are placed w
fruit, in 2 fafe repofitory—fome in a
hard ftone, others with glazed walls.
One of the moft curious which I have
{een, is the coffia.

Pupil. How can we beft judge
when fruit is fipe ?

Tutor. By the colour, and by the
fading of the ftalk, or when, witha
gentle touch, they are loofened from
the branch.

=
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P kL DIALOGUE XI. i

oF FLowERs.

Tutor. SUI’POSE we now walk in-
to the flower.garden.—See, what a §
beautiful fight I What variegated co-

lours! How pleafing to the eye |—

How fragrant to the fmell !—Heav-

enly Father | are thefe the gifts of

thy bounty to man ? All thofe

vlants of the earth (whether produc-

e of fruits or flowers) which ap-

ar more provided for our pleafure

for our neceffity, are proofs that &
bundantly gracious.

. You encourage me to truft
ine goodnefs.—May I now
s ou what are thofe properties of
} w15, which I ought more particu-

to notice ?

. Flowersarc diftinguifhable,
by ir beautiful colours, their vari-
«ty, and by their fragrant fmell. Nor
are they merely ornamental, but moft
of them ferviceable.—It may juftly
fill you with admiration, that from
greel

1s
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green plants, {o many fragrant flow-
ers fhould {pring up—that from a
bulb of no very pleafing form, fhould
arife fuch variegated tulips—or the
beautiful ranunculus, from a dirty lit-
tle claw ; this, unlefs we hadfeen,
we could never have believed.

Pupil. Of what fort are their co-
lours ?

Tutor., Of all forts.  Sky-blue,
fea-green,  common-green, olive-
green, purple, yellow, orange, crim-
{on, red, vidlet, rofe-colour, moufe-
colour, afh-grey, and filver colour,
&e. &c.

Pupil. What have you to obferve
concerning their fmell ?

Tutor. This confifts in the frag-
rance arifing from the juices, and from
volatile parts, which are continually
exhaling out of the fmall evaporating
tubes of the flowers, or from the
leaves.

Pu;u/ Which excel moft in frag-

‘%ron Violets, woodbines, auric-
ulas,
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ulas, July-flowers, rofes, lillies, &c.
the very mention of which almoft re-
news their fragrance. Some wild
heath flowers, and field flowers, have
alfo a peculiar flavour.

Pupil. You have faid that they are
not only ornamental, but ufeful ?

Tutor. Yes, flowers cheer - the
drooping, and refrefh the wearied
fpirits : they yield us fruits and feed ;
and particularly honey, oil and wax,
{nuff, perfume, paint, and medicines.

Pupil. But fome flowers have a
difagreeable {mell.

Tutor. They may thereby poffibly
correct orabforb the noxious vapours
they may ferve for food, to fome ani-
mals and infects, or they may have
{fome medicinal virtues. With all our
boafted knowledge, we have not dif-
covered all the excellent ufes either of
herbs or flowers.

Pupil. What a kind and indulgent
Providence !

Tutor. And what a ftrong argument
to truft in divine providence, has our

blefled

A
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blefled Saviour drawn from even that
Pi\l'l ofnature we are now C()l]templa—
ting, * And why take ye thought for
raiment ? Confider the lillies of the
field, how they grow ; they toil not,
neither do they fpin ; and yet 1 fay
unto you, that Solomon in all his glo-
1y, was not arrayed like one of thefe.
Wherefore, if God fo clothe the grafs
of the field, which to-day is, and to-
morrow is caft into the oven, thall he
not much more clothe you, O ye of
little faith ?*

—

PerctOIKo Stoter
DIALOGUE XII.
oF SEEDS.

Pupil. ‘/b HAT means has the all-
wife Creator ufed for the prefervation

and increafe of plants and flowers ?
Jutor. For this purpofe, God has
ordained the feed, which, however
{mall (and fome fcarcely vifible) yet
deferve to be ranked amonft the moft
{kilful works of God. Each plant
produces a great quantity of feed,
which
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which preferve it to future generations.

Pupil. Where are thefe feeds to be
found ?

Tutor. In fome,. in the top of the
plant ; in others, in the middle of it ;
and, again, in fome, between the
leaves or under them.: They are found
in little hufks, or in convenient parti-
tions, feparated from each other by a
thin fkin ; others ftand in order toge-
ther, as in the fun-flower. Does it
not appear to you aftonithing, that
{uch great plants as trees fhould arife
from fuch {mall féeds ?

Pupil. Tt dees indeed ; and yet if
they were larger, they might injure us
by the fall. I remember very well
the fable of the acorn and the philofo-
pher.  But does one plant, or tree,
produce many feeds in one feafon ?

Zutor. Thisisveryvarious; in {fome
more, in others lefs. A tobacco plant
has been known to produce more than
forty thoufand feeds, an elm tree more
than three hundred thoufand annually.

Pupil. And why fuch an amazing
number ? Tutor.
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Tutor. Hereby is a great provifion
made for the fowls of the air. If they
were once all confumed, how could
we ever recover them again ? Which
might eafily be the cafe, if there was

_ not fuch a greatincreafe. Admire this

difplay of divine power, wifdom and
goodncfs ; for without fuch a provi-
fion, the birds muft halfof themperith.
Food in that form, and {fmall compafs,
can more eafily be preferved for their
fupport in winter.

Pupil. How do the feeds come out
of the pod ?

Tutor. In dry weather, when the
pods are withered, they open, and the
feeds being dry, they eaﬁ]y fall out
upon the ground ; and thefe feeds
which.are not gathered, fink into the
carth with the rain.

Pupil. What becomes of the lighter
feeds ?

Futor. Theyare carried aboutby the
wind, and fl when the wind ceafes.
For this reafon, we fee plants upon
high old walls ; becaufe feeds, falling

between
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between the crevices of the ftones, of-
ten grow. Birds, alfo, in Can‘ying
them, may frcquenlly let them fall in
their flight. And, befides this, nature
has furnifhed feveral of them with foft
down, which ferves as wings to con-
vey them through the air to diftant
places.

Pupil. How long will feeds continue?

Tutor, Several years ; for fometimes
wet feafons prevent the feeds being
gathered in, and then recourfe muft be
had to the old ftock.

Pupil. What makes the feeds fprout
forth ?

Tutor. Moiftureand warmth, which
caufe a fermentation in the meal, or
flour of the feed, and give the firft
nourithment oflife to the fprout there-
in inclofed. It no fooner makes its
appearance, than it cafts off its huk,
{ends fortharoot, and, receiving more
nutrition, it fhoots up, and gradually
rifes to perfection.

Pupil. Do feeds anfwer any other.
purpofe than thofe which you have al-
ready mentioned 2 Tutorss

i
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Furor. Yes, fome feeds are food for
man, and-for beafts, as well as for
birds. They alfo yield us oil for paint-
ing, and provide us with what is of
a medicinal nature. From which we
learn, that the fmalleft things are not
to be overlooked or defpifed, being of-
ten found exceedingly beneficial.
—soredSiHehSioto
DIALOGUE XIII.

orF THE SeAsoNs—or Grass,
Corn, &c.

Pupil. &V HAT opinion am I to
form of the changing feafons ?

Tutor. That they are fo ordained by
God, for wife purpofes ; to promote
vegetation,and make men induftrious.

Pupil. Should not we be better
without the winter feafon ?

Tutor. By nomeans ; even the win-
ter (the feverity of which we feel fo
ferfibly) lays the foundation for our
future fuftenance, by making the carth.
_more productive; and frofty weaw

#her contributes to our health. ‘The”
4 I earth
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carth muft have reft too, as well as
man. So that we ought to be thank-
ful for the winter’s cold, as well as
for the fummer’s heat.  And, befides
this, when it is winter with us, in the
northern part of the globe; it is fum-
mer with the inhabitants of the fouth-
ern hemifphere: And furely we are
not fo felfifh, as to with to monopolife
all the favours of heaven to ourfelves.

Pupil. But fpring, I am delighted
with the {pring.

Tutor. Have you confidered why
the {pring fo much delights you ? It
is partly owing to the winter you have
{o lately pafled through. Your hav-
ing juft then emerged out of that rig-
orous feafon, gives you a more lively
perception of the happy change ; as a
fevere fit of ficknefs gives additional
enjoyment to reftored health. The
fpring yields you peculiar pleafure, as
a time of promife. What appeared
dead betore, begins then to affume
new life ; and prefents you with the

ful

pleafing hope of the fucceeding fruit-
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ful feafons. The profpe@ of the fum-
mer, which, in procefs of time, raifc
every thing to its full maturity ; and
the profpect of harveft, which not on-
Iy rewards the toil of the hufband-
man, and furnifheth us with provifion
for the time prefent ; but alfo fets be-
fore us our winter ftore, that fear of
future want may not diftrefs us.

Puprl. Which are the moft ufeful
products of the earth ?

Tutor. Grafsand corn. God caufeth
grafs to grow for the cattle, and bread,
which ftrengtheneth the heart of man.

Pupil. What is there particularly
obfervable in the grafs ?

Tutor. That it grows {pontaneoufly,
without the aid of man, and affords
{ufficient food for the beafts of the
field ; and covers the upper furface of
therearth as with a carpet, very pleat-
ing to the eye.

Pupil. But what provifion is there
for the cattle in the winter ?

Tutor. Part of the grafs is mown
and dried, which is then, you know,

called
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called hay, and ferves for their win-
ter food. The grafs is, in fome fea-
fons, cuta fecond time ; or it remains
in the field, for the cattle’s fubfiftance
after harveft.

Pupil. Whichare our principal grains ?

Tutor. Wheat, rye, barley, oats,In-
dian-corn, &c.

Pupil. Of what ufearethe long ftalks ?

Turor. 'That the ears may not eafily
be beat upon the moift ground. They
furnith the hufbandman allo with
{traw, for various purpofes.

Pupil. For what purpofe are the
ftalks fo {fmooth ?

Tutor. That the rain may eafily run
off and not rot them.

Pupil. Why have the ftalks knots
and thoots, or blades ?

Tutor. 'That they may not be brok-
en in the open ficlds, by the violence
of the winds.

Pupil: Why are they thus pointed
and flexible, or waving ?

Tutor. 'The birds would otherwife
fitupon themaat their eafe, and pick o]ur
the

T

S —




!
_l
¢
|

CATECHISM or NATURE. 101t
thegrain,and that too,beforeit was ripe-
Pupil. For what reafon do they
fow wheat and rye before the winter 2
Tutor. That they may have time for
growth. The blade appears time en-
oughbefore the winter, to frand againft
the wind and weather : The valuable
ear does not then expofe itfelf to the
violent feafon, but waits for warmer
weather, and then rifes to perfection.

Pupil. How do the young plants
endure the bleak weather.

Tutor. They are richly furrounded
with blades, like thofe of grafs, which
fall offin the warm weather, and then
the plant feeds and flourifhes.

Pupil. How is it with the grain ?

Tutor. The kernels ‘of the grain are
fecurely lodged in ftrong hufks, or
chaff, thatthe fun (after the corn thoots
out in the ear) thould not fcorch and
thrivel it, or the rain and dew caufe it
to rot. -

Pupil. And what further ?

Tutor. Alfo, that in time of harveft,
the grain may not be fhook out and
loft, as the hufbandman is bringing it
into the granary. Iz Pup.
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Pupil. How do the ears of corm
grow, and how do thcy ripen ?

Tutor. When the dew and rain have
made them fivell, the enlivening fun
dries them by degrees through the
whole day. "By this means they be-
come 1'u11y ripe, and ei‘peciul]y when,
after reaping, the fheaves ftand fome
time in the field.

Pupil. And what is the produce ?

Tutor. We have never fuch abun-
dance as to render it of little value ;
nor {uch a fcarcity, that men and cat-
tle perifh for wantof it. A demon-
ftrative proof of a divine providenece.

Pupil. But fuppofe there is a failure
in the crop ?

Tutor. When that happens in one
place, other countries are generally
able to fupply the deﬁcicncy, which
has lately been the cafe in France ; a
great fcarcity prevailing there, whilft
m other nations there was a very plen~
tiful harveft.

Pupil. What is the fruitfulnefs, or
product of each ftalk ?

Tuutor, 'The produce is almoft in-
credible.
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eredible, I have been informed, that
from one grain of rye, has rifen a ftalk
with feventy-three ears, which yield-
ed, in the whole, three hundred and
thirty-feven grains.

Pupzl. Almoft incredible indeed !
But this, I fuppofe, does not often
happen.

Tutor. Theirdifferent producedepends
much upon the nature of the foil, up-
on good hutbandry, the nature of the
feed, and the manner of fowing it.

Pupil. In what other refpects, do
we fee the wifdom and goodnefs of
God in the grain ?

Tutor. 'That it can be preferved in
granaries, and continue good for fome
years of bad harveft. = Many other
fruits of the earth cannot be preferved
onc year, and fome not one month,
and others not one day, after they are
fully ripe.  Neither is there any herb
or plant of the field, which affords us
fuch a wholefome nourithing food.
With bread we are never fatiated. It
is juftly called the ffaff of /ife. And
yet how infenfible are we of its val-

ue !

~
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ue ! how little thankful for bread !
O may we never incenfe the Almigh-
ty, by our ingratitude, to teach us the
worth of it, by withholding from us
the fruits of harveft !

Pupil. Of what ufe is barely ?

Tutor. Of this malt is made, from
which we brew ale, beer, and alfo
porter, a nourifhing ftrengthening li-
quor, efpecially for the labouring part
of mankind.

Pupil. What ufe is made of oats ?

Tutor. In fome countries, particu-
larly in thenorthern parts of Great-Bri-
tain,the common people makeawhole-
fome breadof this grain. But it isgen-
erally givento cattle ,pA\nicuL\r]y tohor-
{es, without being grouud into meal.

Pupil. Which are the moft ufeful
plants, of thofe which are not defign-
ed for food ?

Tutor. Flax and hemp. The for-
mer, which the Dutch, in particular,
cultivate with great care, is very prof-
itable to the farmer, and ufeful to the
world at large.

Pupil. In what refpect

Tutor.

————
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Tutor. The finelt of our linnen is
made of flax. It alfo yields oil, And
when that fine linnen is much worn,
do you think that it is of any farther
fervice ?

Pupil, Thave heard that fine rags are
avery acceptable prefent for hofpitals.

Tutor. So they are ; but would you
think that we make our fineft writing
paper of fuch rags ?

Pupil. Make paper of rags! How
is that done ?

Tutor. When ground fmall, they
make of it a pulp, or pafte, with wa-
ter, and glue, and pour it into flat
moulds, from which we receive one of
themoftufefularticles of bufinefs. The
coarfer paper is made of coarfer rags.

Pupil. 'That isacuriousmanufaéture
indeed, which I thould with to fee.

Zutor. In our next walk, we will
ftep into the paper-mill, and thew you
the whole procefs.

Pupil. And whatufeis madeof hemp?

Tutor. Of this they make the coarf=
eft of our clothes, for fails, facks, &c.

and

s
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and of this, alfo, is made our ropes and
cables for fhips.

Pupil. The farther you proceed, the
more am [ amazed at the very ample
frore of good things, which God hath
provided to fupply the manifold wants
and neceflities of mankind.

Tutor. The whole world is a ftore-
houfe, or grand magazine, furnifhed
with every article th at we have occa-
fion for.

“ O Lord, how manifold are . thy
works! The earth is full of thy riches.”

otk

ootk
CONCLUDING DIALOGUE
Or tne PRODUCE or oruzr COUNTRIE
axp tueix USE 1x MERCHANDISE.
HAT advantage have we from
Pupil. the produce of the other parts of
!hewundv’
As every land has its own particular
luce, by means of navigation one country
es of ‘the producé of another 3 and thouf~
a their livelihood by ploughing the ocean,
armers by ploughing the earth.—I will

as the
mention to you here, fome of the principal arti-
cles of merchandife, the produétion of the four

quarters of the world, which, as a perfon of lib-
eral education, it is proper for you to know, and
as it may probably be of fervice to you in future
life, Pupil,

.
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Pupil. You will oblige me.

Tutor. The exports of South-America (by the
way of Spain) are, gold, filver, quickfilver, Pery.
vian bark, and balfam of Peru—Of Surinam, co-
coa, cotton, and coffee, Of the Weft- Indies, rum,
fugar, coffce, cotton, and indigo. OF the Eaft- In.
diez, cinnamor, cloves, nutmegs and pepper, tea,
china, japan-ware, and filks. Of Africa, gold-duft,
ivory, olives, palm-wine, faltpetre, leather, gums
and drugs. From the Levant, cotton, raw-filk,
rhubarb and oil. Of Spain, Portugal, and France,
wines, oranges, lemons, figs, prunes, raifins and
chefnuts. Fine wool is alfo exported from Spain,
and the fteel of Bifcay and of new Cafile, is judg-
ed to be the beft in Europe, The Madeira and
Canary Iflands, are alfo well known for their ex~
cellent wines, which the hotteft weather, fo far
from impairing, greatly mellows and improves. OF
Great-Britain, wool and iron (manufattured) tin,
lead, coals, ale and porter. OF Ireland, butter, falt-
ed meat, and manufa@ured flax, well known by
the name of Irifh linen. OF Norway, Sweden, and
Denmark,mafts, oak-planks, &r-timber, ftock-fith,
copper, iron, furs, fkins, pitch and tar, Of Germax
ny, thenifh wine and -hock, foreft timber, and
wood for fuel : and the juni per-berry ufed in
the making of geneva, the beft of which is made
in Holland, Of Holland, flax, hemp, madder, but=
ter and cheefe. OF Ruffia, hemp, flax, turpentine,
pitch, tar, furs, hides and tallow.

Pupil. And what is the chief produce of the
United States, for exports ?

Tutor. Rice, tobacco, indigo, pig and bar iron,
wheat, flour, rye, Indian corn, beef, pork, fifh,
butter, bees wax, pot and pearl afhes, flax-feed,
tar, turpentine, pitch, rofin, flaves, and lumber.
And there is allo exported from the northern

Statesy
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States to the Weft-Indies, annually,a confiderable
number of horfes, cows, oxen, and {heep.

Pupil. You have very jultly faid, that the
whole world is a grand ftorehoufe for man.
How thankful ought we to be, that though there
are fo many millions of inhabitants on the earth,
yet enough is provided for all, and in fuch abun-
dancetoo, as totally to banith the diftrefling ap-
prehenfion of want.

Tutor, Your refle€tion pleafes me, as it thews
you have not been inattentive to my inftrutions.
You alfo perceive the great benefits of commerce,
by which we obtain the produétions of the moft
remote parts of the globe ; {o that not only our
own country, but the whole earth, contributes to
the fupply of our neceffities, convenience, and
pleafure,” The natives of one country, not only
labour for themfelves, but for other countries, and
others again for them ; and by thefe united ef-
forts, accompanied with a divine never-ceafing
co-operation, the whole world is fupported. 1
have now, my dear pupil, drawn your attention
to the principal parts of nature, as far as your
young mind is capable of comprehending them.
1 hope this flight  fketch will excite you, with
your rifing years, to purfue thefe inquiries, to en-
farge your knowledge of the glorious works of na-
ture, and thereby engage you to love the God of
nature, to ferve him, and to magnify his name.

¢ Afk now the beafts, and they fhall teach thee,
and the fowls of the air, and they fhall tell thee 5
or fpeak to the earth, and it fhall teach thee, and
1he fihes of the fea fhall declare unto thee, Whe
knoweth not, in all thefe, that the hand of the
Lord hath wrought this ?”

FINIS,
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