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NATURAL HISTPRY °

THE LIVING AXD DEAD OCCUPFANTS OF THE GLOBE. :'

:ry one is familiar with the fact, that water arising
n springs flows®through rivers into the oceans; tlmt
1 these occans it arises into the atmosphere by eva”
tion, and forms clouds; that these r:]nucT;pmu' forth
2 vader again upon the carth, and that this water A
s through the ground to keep up tlie supply that the
s derive [rom the springs. The same water is con :
ally in eireelation from the springs tn tha sens, and
again from the scas topthe springsg  This has often
very justly been dwelt ppon, not only as a very striking
mee of design, but also gs an illustration of how the
rent phenomena “'11.!‘||:.'."5::'|’..'EL.IH this werld are made ta -~
nd vpon one another.  And when we come to examine
the operatigns both of living and dead matter, we find
at they are ary bound up to one another by ties as close
B xha
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12 NATURAL HISTORY OF CHEATION.

- B prist between fhie diflivent forms of water in the s
‘_ﬁ « the sea, and tlie atmoesphere. 1o understand cven
!..\‘- Little of the actions of living bodies that this work
o tey aiech, it |:. necessary to have a general idea of
L uhuh natural Iu-.tm vy of the world.

o~ The fiwst great truth that it secms necessary to state i
. that we liave every reason to Lelieve that from the ti
| the eacth camie out of the hands of its great Maker,
o fresh anatter has been ereated in it, and none destroy
= This last statement may séem strange; but the seemi
- destruction of matter, in burning, in putrefaction, or
like, is only apparent, and not real, There is merely
little change in the mammer in which the elements cc
posing masses of matter are combined together, and
waste, Thus, when we throw a log of wood upon
fire, it is not that the heat and blaze render what
something, nothing ; but the compact wood is changed it
ash, and into gas that goes up the chimney, and wh
| fas will, in all 11rni:-=11:!ht_j., soon form part of anotl
picce of “uu:ud In like manner, when man was ma
Pesa® o wns not that he was formed from nothing, but
* sprang out of the r1ust * and when the time has co
. fur the spark nf' life to depart, and for the frame
tie'ﬂnmpnw,-lt 15 :mL that R clements disappear from
world, but * thef return toythe dust.” Constant chan

but never destruction, is the unjversal rule.
The researches of modern science enable us to h:
— a pretty aceurate knowlgdze of the various success
7 changes that have taken place upon the world since it w
first lounched into space. At this early day, if any being

besides Him whose word made it from emptiness wel
-




OCOUTANTS oF 1TUE GLOBE. , 5

mutu-ctn;d with. it they were incorporeal spivits;, fre¢ - =
-

from matter. The globe had neither animals, nor verdure, =
nor soil; and yet it contained within itself every bit uf |
matter that was to form the whole substance of adl the

soil that has ever been, of all the plants that bave ever
grown, and of all the innumerable genevations of animnls B
that have ever lived. The surfuce of the earth was it

all probability a mass of bare rock, rivers, QCeans, avi-
lanches, and voleanoes. There is something almost terrible e
in the pictire we are led to form of the world at this
date, sullenly rolling on through its allotted space, with
none of the associations that we now connect with it save

sounds, and those sublime and terrible ones,—the hissing «

¥ of the water as the voleano ejected its vast and ‘molten

mass, the roaring of the cataract down the naked rochs,

-
the booming of the uninhabited ocean, and the crash of
the falling avalanche.

Having stated that every atom of matter now present 9

i the world, as it exists at present, with its inhabitanis,

its animals, its plants, ils sdil, and everything underneath
its soil, was present from the beginning, it seems proper
to add what is aseertaine regarding this matter. It is
found that all the substances present in the ereation that
can be examined by man (thet is, the air, and the sub-
stances on and near the surface of the earflh), notwithstand-
ing they are so very numerous, and apparently so very
different, nevertheless consist of different combinations
of a very few elementary spbstances. An elementary = ==
substance, of course, implies one that cannot be separdted

into two. Thus, by a little management, water, long

regarded, and very naturally, as one of the clements, can

nD
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\
be divided into two bodies, to which chemists baye .'151';"{
to apply the names of oxygeu and hydrogen. Do, ho'®
ever, what the chemists like, they cannot separate eith?
gf these two latter into anything more. It is therefc"
usual to call them, and others which, like them, cannot

separated into two, elements or elementary bodies.

3 The number of substances usually regarded by chemi”

as elementary in their nature, is about five and fifty. : J
these, many oceur sorarely that they are of no uunscqum' 1
to any save the professed chemist. Of the remaind !
several are of comparatively little importance ; and tod

seneral student, particularly to one principally bent up
knowing a little regarding the past and present state of t
globe, only some thirteen require to be taken into accou *
The greater part by far of the surface of the primit
world was made up of them and their combinations; @

so likewise of them the surface of the present world, :

the structure of the animals and plants formed out of

are composed.  We can do no more here than indicate

names of these elements.
Oxygen is the most important of them. It constit
more than a filth of the air. that surrounds the glo
ufht tenths of .xll Ihc. water, [resh and salt: an immer
I_}IHI]I:II'IL‘UI'I. of t.]m substane®ofl man, animals, and plan
and at leasc onchthird of ‘the soil and subscil as fur
we are able to wo. Yet it ragely or never exists a’
but always combined with somne one of the other elem
Vhen combined with ong pther clement, it is calle
oxille, if not sour; but, if sour, an acid. Dut it {reqe
combines with two or more other elements, and such
pounds often receive an apbitrary name, as starch, win




Carbop is, perhaps, the clement next in importance to
cvgen. It entirely composes the diamend, 15 the main
igredient in coal, and is present in the extensive chalk
ills that so often constitute the geology of o coyntry,
Jut it ig in the air, oud in the substanee of man; animals,
nd plants, that it most preponderates,  And, although
t is anticipating, we may mention that there is little

loubt but that the air of the early world contained® much

:aly air parted with its carbon to the animals and plants,
15 these latter began to anultiply, and was, indeed, the
nain means of building up their structures.

Oxygen and earbon are very much disposed to combine
together.  When they do so just by their two selves, they
usually: form the compound called carbonie aeid.  This &s,
in an uncombined state, a gas, and is always found w fien
fuel (fael is always a substance rich in carbon) is burned
in air (which, as we said, contains oxygen). Carbonic
acid, in its turn, combines with other subst Ances, as lime,

oda, and so forth (substances immediately to o be noticed} ;
and such compounds are called earbonates, as, for cxalnplrz,
;arbenate of lime, or earbonate of m[h

Hydrogen is a third and dhumhmh- occurnnn‘ DIE“THIII
It constitutes a considerable portion of ‘Tost animal and
vegetalile substances, and is one of thes two elements of
‘hat, to us, all-important fluid, water,

This compound, water, is composed of equal equivalents

fa chemieal word of no mattey go us just now) of oxygen ~

snd lhydrogen. Its appearance and commeon properties
re familiar to everybody.
Nitrogen, or azote as it used to be called, is another
B3 :

QCCUPANTS OF THE GLODE. |

nore earbon than the aiv of the present one, and that this |

*a
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. atmosphere, is present in the crust of the earth, and i

] NATURAL IMIETORY OF CREATION,

clement, but by no means so abundant as the oler th
we have named. Tt exists in large quantities in tl

gesendinlly presemt in wmost animal structures, and in
great many vegetable ones,

Nitrofen is very much inelined to unite with hytlragen
apd the componnd so formed i well known ]‘_I:.' the nam
of ammonia.  Whenever substances containing these tw
clements of nitrogen and hydrogen (as is the case witl
most animal and vegetable structures) become subjectstc
putrefaction, this ammenia is invaviably produced. Oxy

gen is another element for which nitrogen has a strong

ity ; and the commoenest and most important componnd
of these is nitric acid, or aquafortis.  This compound is
very fond of forming other compounds with various sub-
stances, and chemists have agreed to give to such the name
ol nitrates.

*We say nitric acid is the most impertant chemical
compound of nitrogen and oxygen. This may seem
strange when we recolleet that-the atmosphere so essential
to our being is composed of these two; but it is gencrally
supposed that they gre in a state of mixture, that is,
:';;cch;r.:i{:u]]:,' united only. Every hundred parts of pure
air contaite twenty-one parts of  oxygen, and seventy-
nine ef nitrogen.® Dut, in point, of fuct, air never is thus
pure. It always contains arconsiderdble. gquantity of
carbonic acid; and it is believed, with: great probability,
that this proportlon wasein the world's younger days,
much greater than it is now, or indeed has been for a
long time. - Alir, too, always contains some watery vapour,
and 'm:'.n.—;:-d:q:_.':; always some mmmonia, which has escaped
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into it fgom decomposing animal and vereiable matters.
'Bl.u+ of course, if we are correct in saying, that, in the

carly periods of the world's hListory, neither animals nor
plants had a being, originally the e irth's atmosphere puuhl
contain nut.mumm.h

Another elementary bedy is sulphur, ov Lrimsstune as
it is commonly ealled, It exists pretty extensively in
natare.  With exygen it forms the compound knewn as
sulphuric acid, or oil of vitriol. The:compounds which
tliés sulphurie acid form are called sulphates.

Phosphorus is another body which is always considered *

“as an clement.  With exygen, it forms phosphoric acid;
and the eompounds of phosphorie acid are called phos- .,

[-]I.;l.le;:'-. Other elements are potassium, whose compound
with oxygen is called potash ; sodivm, which by uniting
with oxygen allords us soda ; caleium, the oxide of whieh
is lime; aluminom, which by joining with oxvgen, &e.
gives us elay ; silicon, whose acid or oxide is called sawd ;
iron; and chlorine, the compounds of which last are called
chlorides. e

Such were the elements of which the atmosphere sur-
rounding, and the surface and crost of, the primitive
world mainly consisted. With the {Tceptiun of o l[l,l‘.h:*
native iron, none of them, or scarcely .m]. of .them, were
in an uncombined state. The rocks, that formed the
surface were composed probably of sulphates, nitrates,
phosphates, and chlorides of.lime, soda, potash, magnesia,

and alum. Very probably thgxwurc at first in a condition

. that would present a hard surface to the atmosphere.

Just in fact such a surfice as we see now-a-days in the
face of o newly-cut quarry, But it is found that, when

L 4
"




B NATURAL HISTORY OF CREATION.

such o surface is exposed to the air and to moisture
(particularly, too, when earhonic acid is lﬁl'um_-u.l, as we
have Yeason to belicve was the case in the earth's carly
atmogphere), it gradually becomes disintegrated, and
erumbles down inte a powder. When this was first done
to the sarface of this world, the first step was made to
tl'.e formation of a soil. Had at this period of the globe's
history a spirit, wonderful even for its intelligence, in-
spected the surface, it would scarcely have been able to
conjecture that, out of that apparently insignificant crup-
bling mass, the great Designer intended to form millions

of generations of myriads of living }gl.mﬂ.sj and living and *

sensitive animals,

It is proper to consider what would be the chemical
copstitution of this fragmentary covering of the hitherto
préviously naked rocks. It was, doubtless, various com-
pounds of sulphur, phosphorus, potassium, sodium, alu-
manun, ealeium, silicon, chlorine, and iren. It would
have moisture mixed with it, which meistore would
consist of eﬁ.‘gen and hydrogen. The ﬂtmDSI]]iL‘!'EI im-
mediately surrounding it would furnish plenty of nitrogen
and carbon. ;

* The creation 1}[ an jmmaterial gpirit iz so above our
n:-::rmpmheusmn, that we caunot understand anything re-
garding it..  Thisave are told was the first creation, — the
creation of Mind. Then we cqme to that great, and to
us equally incomprehensible act,—the creation of Matter.
In this period of our consideration of the world's history,
we arrive at another great and miraculous creation, —the
creation of Life.

We cannot define spirit, we cannot define matter, nor
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Cal we dtihm life. We can only look at certain results

. and propertics. The greater part of the matter of this

1 world is, as it once all was, subject to the laws of che- )

I mistry ; a portion of it now is subject to other laws, -,-t]u:
. laws of life,—which oppose, detract from, and add to the

y laws of chemistry. Matter, in this state, issaid toxompose
: thé living kingdom of nature ; and the objeets of this king-
dom are well known by the names of plants and an Lm.Ll:-.
. The first ereated living material being, belonged, it is
i. * believed, to that class of plants called ecllular, and of
which lighens and mgsses are familiar examples, In all
probability it was a lichen or a moss that first inhabited
this earth. Whichever it was, its creation, as well as
. 9 the subsequent creation of every new kind of plant or
s animal, must be considered as a miracle. The creation of
life was as wonderful, and as impossible to proceed from

nothing, as it was for matter to spontancously arise from
1'|I:It]||.l'.l:__-:. »

The difference in the hahbits of lichens mlsl Inosses, as
compared with most other plants, is, that they 1'er1ﬂl'ﬂ ta
have very little hold for their roots, and that they are
nearly all leaf, or at any rate something corresponding to
leaf. Now the function of the leaves [s.ta take e:u*honl[:!
acid, to separate its clements, and to add the carbon to
its structure, returning the oxygen to thesair, The lichen
would do this,. abstract carbon from the air around it
(which air contained an cxeess of carbonie acid), and
fix it in its structure. From _the soil, or rudimentary
goil, it would obtain sulphur, phesphorus, silicon, potas-
sium, sodium, caleium, chlorine, and iren. . From water
and air, it would obtain oxygen, nitrogen, and hvdrogen.

‘

) |
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In a word, it would procure a supply of its twylve com-
ponent clements, which it would convert into its own
< . structure.

. After it had obtained soanuch of ol these, and attained
s0 great i size, in obedience to a law soon to be alluded to,

it would® IH;I'ENIL. and its structure rot.  All the elements

it had obtained from the ground, it would now restore to
it. It would alse, most probably, during its putvefaction,
give ammonia to the ground, and its earbon, oxygen, ' 4
d and hydrogeg would unite to form a'substance now-a-days
called humus: &
Now, when the surface of the earth is covered with a
= crumbling mass containing sulphur, phesphorus, potassium,
sodium, ealeinm, aluminum, iren, and c¢hlorine, or rather

:-er‘!lupmmfls of these with one another, and also ammonia
and humus, 'we have what we call soil, and that kind of sail
which a farmer would say will grow anything.

*There is every |$1'[:|:mb11[t}-‘ that other species of plauts
were :Lf'rerwrﬂ';‘ls. created ; first, those belonging to the en-
dogegous division of botanists, of which we may instance as
members the grasses; and alterwards those belonging to the
more complex CXQLENOUS ONe, suell as oaks and so {orth,

- '_Em_ there is n.:r‘_m-il.lunc.:, but the contrary, that a cellular
’ plant was* ever transformed, or, to use the fashionable
word, tlt'ruli_,j:ur],'i1liu an endogenous ong, or an endogenons

| into an cxﬁ;jénnus. On the cantrary, the only deduction
] that sound philesophy warrants us in drawing is, that the
commencement of every species was produced by an act of
the Divine Will —that is, was mirtaculous. Al speeics of
plants have the power of perpetuating their kind ; and they
would gradually inerease and multiply, and more and more
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of the sigucture of the varth, that a little before had been

bare rock, would pass into the vital world. :'rlurvm:c'r, iE. e
E‘ ; every vear additional plants would be there to die, and |
Lecome rotten, more humus (and probably more ammonia)
e would be added to the seil, which would thus become more

and maore fertile, and this fertility would become fucreased

ll_x: the addition.of fresh sulphur, phosphorus, potash, &g, 1}

from the gradual decomposition of the subsoil.
When a sufficient quantity of_forage had been formed, @f *

we have a rizht to conclude that animals would be created, _
Geologists hayg, been enabled to point out even. more d
“details regarding the history of the globe. The surface of
~ the ecarth, they have discovered, is composed of various %,
. ® formations, as they are called, that have been deposited .
one alter the other.  Thige of the earliest of these _aré

.
. called the gagiss, the micaslate, and clay-slate beds. TIn
these no remains of either plants or animals ave found, and
the time of their formation must be referred to that perfod
that we have deseribed as the first formation of most of the
suil by the disintegration of the rock. Next to these come
_ what are often called the transition formations, — coul :
megsure, and red sandstones. Thege all contain remains 3
' of living beings, both animals and plantg  The vegetale
¢ fossils are those of trees and other plants of large size, all !
w ol which are now quite extinet. The animal fossils are
iy '_ _shell-fish, zoophytes, erusraceous animals, and a few fish,
P no amphibious animals,® birds, or quadrupeds. The .’
L] —

next formation, in order of time, is the oplite. In this we
ofirst find amphibia. Twenty-nine species of these, all now’

v

" extinet, are known to have dwelt in this formation — among
..+ whom are the ichthyosaurus, the pterodactylus, &e. It is
b [
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- -
; probable that the vegetables had not yet cleared 'ﬂu: air of
=  ils original excess of carbonie acid; and to this day the
. . amphibious animals are characterised by Leing enabled to
live in such an atmosphere. We also find in this form-
ation the remains of a quadruped of the opossum tribe. .
The d@ppearance of this opossum animal is an anomaly ; -q
fgr in the next formation, o wit, the challs, we find no
quadrapeds. Dut in those over the clmt and which are
* g sometimes called the fertjary, there are plenty of remains
= of both bivds and quadrupeds. Then we come to she
. é formation at present going on, called the glluvial; and in it
g Y 3
of course we find remains of our own species, man, just as
.* our descendants will find our remains,
, Two things shonld be cbserved. The structure of the
f:m'r created animals must ]EE‘! been derived from the %
| W, vegetables that had obtained ihiiirs from the soil. After-
wards, the carnivorous animals would derive theirs from
veletable-feeding animals. DBut, ultimately, both carnivo-

rous and veggtable-feeding animals return their strueture
to the soil. Thus the chemical elements forming the crust
o_fl:__tlm earth are in a constant state of transition from seil

to plant, from plant tg animal, and back again from animal |
fg the soil: and thus the u:{prcxsionmmrly 50 nh;r;u'c,
that * ont of the dust man was formed, and to the dust he
returns; " and * all flesh is grass,” ave intelligible.  Farther, -‘

| o :
t as the number of vegetables and of animals is constantly
. inereasing, dead matters obtained from the subscil are .'_‘-
"'t diily becoming vitalised ang entering into living structures. -
5 It will also be observed, that spirituality and life are two,
quite dilferent affairs ; first (of course we arc speaking only 1
as far as this globe is concerned), we have the creation of o
& | :f_'
; " . S
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4 matter, then of life; but not until man is made is there

added; to the union of matter with Jifk, Spirituality.
A few move general prineiples must be cursorily noticed.
All living bodies differ from dead ones (7. ¢ the chemical *
. elements under the control of the lwws of vitality differ
from those identical elements when under the cgntrol of
the laws of chemistry and mechanics) in some very im-
p[;rmut particulars. In the first place, dead matteg (ﬂi?l
stone, a picee of mud, ammonia formed {rom the decompo-
sition of flesh once alive, but now dead) presents a homo-
geneous structure.  On the: contrary, all living bodies =
jossess organs, cach of these organs performing certain
functions; as the heart driving the blood, the root tuking
' in food, and the like. Then, every living belng, whether
an animal or plant, springs from its parent; obtains its
structure by appropriating and assimilating surroundhg
matter; and, finally, every one of them, invariably, after a
time, dies, and then their structures return to the dead pr

inorganic world.

As long as this vitality exists ju an animal or plant, it

I is necessary that certain conditipns be present. First and
* foremost, it is essential that every animal and plant have o - |
. e - . - i - - .
nutritious fluid, which is called sap in plants, Llood in s

animals ; and this nutritious fluid parts with its substanc®,
and adds it to the structures of the frame of the being
to which it belongs. This, of course, implies o constant y
diminution of this noarishing fluid, and this waste must be

made up by a coystant supply of matter from without. ° o,

- L
This matter is commonly ealled food. Then, the nourishing -
L]
fluid must be regularly exposed to the air at the lungs,

wills, leaves, &e., and be acted upon by the air in a manper

r'q Il
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-
to be afterwards explained.  Heat and light are alse ne-

. . . L
Ces3ary to the continuanee of vital action,

Tlre great difference between animals and plants is, that
the [irmer have a nervous system, and thevefore feel, and
The food

of plantg, too, must be derived from the inorganie world,

g
Dsually they also have the power of locometion.

while that of animals must be previously orzanised mateer.
Th us, if we give a doga pound of beef it nourishes him ;
Lizt it would aflord no nourishment toa turnip plant.  But
if we let this same piece of beef become quite dead and
changed into inorgnnic ammonia, and givé this to the dog,
it tloes ot nourish him at all;
the turnip, it makes it grow exceedingly. The immense
importance of this principle will, in the conrse of the fol-
]ulving pages, become very apparent to us.

CHAP. 1I.

% THE WAX TEE GBLOOD, 13 CIRCUTLATED.
®

Tar ancients wete ignorant of the true courses taken by
‘lhf, biood tlumwh the human body.  Their opinion re-

bm‘rhng it was, that the fluid moved h.LcLWards and forwards

through, the veins; while they thought that the arteries

were filled with air, or sotne 111"1.111:1;115 subtle aériform
fluid. It was Harvey, in Ib!G, at London, who first

found out and taught the veal civeulation of the hl::--::d..

This is from the heart to the arteries, through these to the

but if we put the same to

-
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.
capillaries, henee to the veins, and from the veins back to
the heart, Yind again to the arteries, and so on.  ln man
there are twogirculations —one for the purpose of sending
the blood to all and every part of the body, to purt with its
own substance tonourish the body, and called the gl‘Eich'T;'
and the other for the purpose of exposing the bloog to the
airwat the lungs, and called the lesser. In reality, these
are nearly independent of one another; lbnt, as the ors
wans performing both are as a matter of convenience in
the human subject joined together, it is almost impossible
to deseribe them separately, Tt is this that renders the
whole subject of the circulation sometimes difficult to be-
ainners ; but il our readers will endeavour to keep in mind
the fact that there are fwo circulations carried on in the
body, we do not despair to render the whole su[iicirnlb’
clear. =
The blood, or fluid circulated, first, however, demands
our attention. &
The @, or nutriment fluid of plants, has for its basis
either suear or starch. The h]_nit_z{.i of animals has for its,
alumen, or the same substance of which the white of

* emr is composed. With the appearance of freshly drawn

1

S

blood (blood in the body is the same)every one is fumiliar.  «

It is a elear red fluid, much warmer than®the syrroundin®
air, and a good deal heavier than water, © After.it has been
abstracted a little time from the body, it separates into two

parts, one a watery, callec

the other g clut.! to

which the name of erass
, As before mentioned, the basis, as it were, of blood, is &
compound substance, on which the name of albumen is
conferred. It is composed as follows : —
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- -

Carbon” = - - . - 53

Oxyaen - - - - - 24

Nitrogen - - 3 LS

. Hydrogen ; - i - - _?'

' - 08
- The «blood, in virtue of its containing these four ele-

ments, can supply them to the body; and, as by far "the
greatgr part of the body is composed of these four, we
can understand that albumen should be the base of the
blood. But while these elements preponderate in our

- - - - e - -
structures, our bodies likewise contain potassivn, sodium,
caleium, magnesium, iron, sulphur, phosphorus, and ehloz

. rine. Our system can only get these from the blood; and

Ll

we would, if otherwise ignorant, have inferred their presence

i, this fluid. . But we now know by divect analysis that

thy are every one of them present ; and we shall afterwards
see how the blood receives a daily fresh supply of them.

«It is, we should observe, believed, that the albumen

of the blood is not at once econverted into animgl tissue ;

* but that it is Tirst convertgd into another compoung of the

- four elements ecarbou, oxygen, nitrugen, and hydrogan,

* but in somewhat difierent proportions, called fibrine: The

# bigod also contains ready-made oil or fat, the uscs of which
I will afterwards be considered. The bload, then, contains
albumen, fibrine, oil, and different compounds of the dozen
clements we have so often enumgerated.

If sggegxamine the '_hlpgdd :'ﬁeil_i.}tfh;‘gﬂgr it lias been

*  taken from the body 'I.'-'ir.£1 4 Ic_mg;m}e, we find that it
consists of a clear fluid, with a numbér of globules sus-
pended in it. These globules are improperly so named,
because, so far from being round, they are flattened disks.
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.
Their diameter varies from the one three-thousandth to
the one !7;:_!1'-L1|.1:|1h;:|1:|l|1 of an inch.  They are remarkable
for their flexibility and elasticity, and can pass t]lrnu,-:rh a
el
proper shape.  The proportion that these globules bear to
the rest of the blood varies in different individuals, -2 being
usublly greater in males than in females, and in stout,,
robust people than in delicate and weakly ones,  It=also
varies in different individuals at different times, aceording
to the state of the health. A deficiency of olobules is
indicated by lassitude, weakness, and a remarkable derree
df pallor in the countenance. The iron in the blood is
eontained in the globules; and it is found that this defi-
ciency of globules in the blood is cured, at least very often,
by administering some preparation of iron. -
The coagulation of the blood depends upon the fibrin
separating from the serum, and the globules attaching them-
selves to it. 1t is by virtue of this power of coagulation
that we do,not bleed to death every time we receive a cut.
When such an accident happens, the blood that is adhering
to the edge of the wound gradually stiffens and forms a

Plug, which hinders any more bleeding. The rationale of

(=l
puttm-" ona lrlllldafre 15, to prevent tlm plun of cqp.muhte{'{
Llood from being washed away by the pressure ofs=the cur-

rent of blood from behind.  There is a discased condition,
fortunately not commeon, in which the blood eifber does not
coagulate, or does so very imperfectly. Strangely enourh,
this seems to be hereditary ; and one instance of it is on
record in which, in one family, four of one generation and
three of the succeeding died from Dbleeding after trivial
injuries.

haunel less than themselves, and subsequently regain their |

il
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This property of coagulation of the blood depends upon
the blood's vitality, and 5 not found in cases fhere the
death of an individual has been very sudden.  Thus, when

& person dies of auy ovdinary disease, the blood is found

coagulated in the heart and great vessels; but if life has
been estinguished: by something very violent, as in cases
of death produced by a stroke of lightning, or extreme
mentel emotion, it is found to remain quite Huid.

Having now obtained some general notion of the nature
and properties of the blood in general, we may proceed to
state, that in the human body two varieties of blood are
always present, to which the names of arterial and venous
ave given. The arterial blood is the more perfect of the
two, and is just in the act of geing to the different parts
oi the body for the purpose of nourishing them. The
venous is the somewhat exhausted blood, that is returning
from nourishing the different parts of the body, and going
fo the lungs, to be there exposed to the air to get a supply
of oxygen. Arterial blood is scarlet, contains more oxyoen
and less earbonic acid, lias more fibrin and erassamentumn,
and coagulates much ‘more strongly than venous bleod.

Venous blood is of the colour ealled by painters Modena -
red. There is nc:ulgr three times as much venous blood

in the body as there is arterial.

Then, with regard to the civculation of the blood in the
human body : first, we may olserve that the organs of cir-
culation in man are the sage as those of sheep, pigs, &¢.,
and any one can obtain a perfectly accurate idea of the
anatomy of the human organs of civculation by cummm‘r
those of these animals. These organs may be divided into
the heart, the arteries, the veins, and the capillaries.  The

-
"




THE Way TUHE BLOOD I8

0

CIRCULATED,

19 »

annexed diagram gives o correct reprosentation of the heart,

gt arteries, and veius, and
an ideal one of the capillaries,

The heart is about the
size of the clozed fist, and is
sitnated between the |l.mg.—;i
at"the left side of the ehest.
It is a hollow muscle, with
four chambers or cavities;
or, to speak more correctly,
it is two hollow museles (cach
‘with two chambers) joined
together ; that. at the left

side is for the purpose of ;|

propelling the blood in the °
greater eireulation, while that i
lying more to the right aids J
in propelling the bloed to
the lungs in the lesser circu-
lation. These chambers are
called auricles and ventricles,
" and the communication be-
tween each auricle and its
respective ventriele s de-
fended by a valve, which,
while it allows any fluid so
pass from auricle to ventricle,
effectually prevents any flow
i the opposite direction.

Dhesreneling venn envil

-

.

T =~ Left veniricls

I{Eg'ht.a. entricle -2

ufhuney g
I}
L

Ascendirg vens cava, oo

From the auricles and ventricles the zreat vessels will be

seen to pro IL‘L'i.:'Ll .



e ) EATURAL HISTORY OF CREATION,

Foremost among these greal vessels are lI:-:' arteries,

. which, with the exception of the coronary artery, are all :

Lranches and sub-branches of the aorta. They are flexible, =
glastic, and cylindrical strong tubes; they penetrate to
every part of the hmi_'l.', and the smaller branches anas- ;
‘ tomose ®ery [reely with one au‘mthtr. These latter termi= ‘
I gate in— '
Capllaries, or lair-like tubes, so called from their
s extreme minuteness, It is in these that the nutrition of
I the textures takes place. They form a network that en-
velopes, as it were, every part of the body. So numerous,
l indeed, are T_h.;-;, that we cannot run the finest needle into’
= any part of our frames without breaking some of them
r and causing them to bleed.

s As the smaller arteries terminate in capillaries, so the
smaller veins may be said to originate in them. Like the
arteries, the veins are elastic and cylindrical tubes. The
sthaller ones freely anastomose together, and gradually

l unite so &s tn_furm |.-|!.'gr.-1' ones, until the whole are centred

in the two venm cavae.  The veins are provided with valves

that prevent any regurgitation of the blood back from the
yeins into the cupi]]urlua‘

* * We can now I.mdn,l.':d!m. the true course of the blood.

\ “u will kegin mth it in the arterial capillavies. Here

the blood is arterial, and in every respeet qualified to

nourish the body. In these capillaries it parts with as
much of its fibrin and other coustituents as the part it is
at may stand in need of,, During this process it becomes
a little debilitated and spoilt, and gets charged with car-
bonie acid (where the carbonic acid eomes from will be
afterwards explained). It then passes on to the smaller
veins, and going gradually along them gets into the two




THE WAY THE DLOOD 15 CTRCULATED. 2] -

venae cavie. From these it passes into the right auricle,
and from it to the right ventricle. The right ventricle
sends it along the pulmonary artery, which, by its branches
and subdivisions, carries it to the capillaries of the lungs.
Here it meets with the air, gives off its carbon, and takes
in oxygen, and becomes arterial blood enee more. It then
11'I|:n-..-~'. by the pulmoniry veins to the left auricle, fron
this to the left ventricle, and from this to the aorta, avhich,

by its subidivisions, earries it to the arterial {.:lpﬂlluitt\c\

where we commenced with it.
Whenever the blood enters into any of the chambers f:IIL,

the heart, the cavity contracts, and of course squeezes the

blood cut of it. All these chambers ave provided with
valves, which prevent the blood from flowing in any other
direction than the one we have described, and consequentdy
each contraction of these eavities propels the blood for-
ward. The contractions of the eavities of the heart serve
to tilt its apex forward, and cause it to strike underneath
the sixth rib. It is popularly called a beat. _ About sixty
or seventy of these beats take place in a minute. Each
time the lelt wentricle contraets, it drives into the aorta

" about four 1.:111]3—511{:.@:155':.11 of hlqm]. . The force exercised

is calculated it about fifty pounds, and thff velocity of thE‘
Llood leaving the heart is supposed to be aboutw hundred
and fifty feet a minute. In the larger animals the velocity
of the circulation has a magnitude that we can searcely
coneeive, I’ule_',- says that the aorta of a “lnic s laxger

rh'u‘-'rr 1t 1.'.r

%.E{L!mt pl‘?}

f-—c{m&m Ty

&)

greater impetus than the water rushed th

The heart has little or no sensation.
c 3
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ar disease, it has been so exposed as to allow Pm]:[{'- to

handle it, and the touch of the hand upon it is not felt. *

Hll.[’ih[l':l't]gl'_" as it may scem, it is a familiar fact to all of
a5 that it is powerfully affected by strong mental emotion.
Indeed, it is affeeted by almost every change in the body,
and doftors, by :[5{‘(‘1‘!.’!i!li]tg its state, which they do by
feling the pulse, can often obtain a very gbod idea of the
state Mud condition of other organs.  The pulse, we should
state, is produced by the column of blood propelled on-
ward by each contraction of the ventricle striking against

the elastic artery.

That the account we have given of the cowrse of the'

blood is the true ome, is very certain. Among the
proofs of it we may mention, that in cases of injury the
afiricles, ventricles, and great vessels have been observed
to contract in the order stated. In the translucent ani-
mals the blood may Le clearly enough seen lo pas.s- from
the arteries to the capillaries, and [rom these intor the
veins. Agaig, if we tie a ligature around an artery, the
artery becomes distended with blood upon the side nearest
to the heart. But if, on the other hand, we tie one

around a vein, the gswelling takes place upon the side

'I:arﬂic.tt from the heart. Lastly, the valves "of the heart
freely permit the blood to flow in the order stated, but
cffectually prevent it in any other. It was the observa-
tion of this fact that first put Harvey upon the right track
regarding the cireulation of the blood.

The main cause of the motion of the blood is the
contraction of the heart. Other causes, however, that wg
need not here enter into, influence the circulation. As
an example of other causes alfecting the lIoeal eireulation;
howetrer, we may instance the phenomenon of blushing.

-~
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In this & mental eause produces an increased eirgulation
of the capillaries of the face.

The vigour with which the .L'i.l'i.‘u]ll.[iﬂt! is carried of, and
the facility with which it is exeited, vary very much in
different individuals. In some, all the actions of the
heart are performed very forcibly, and a vewy slight
canse oreatly inereases the rapidity with which the !rlun:l
is maile to rush through the body. Individuals g situ-
ated, when they have light hair, have many characters in
common both of mind and body, and are said to have a

sanguine temperament.  If, however, their hair be black,

" their temperament is named the cholerie. On the other

hand, in some the functions of the circulation are very
feebly performed, and roused with difficulty. When this
is combined with light hair, we have the phlegmatie tan-
perament, and when with datk Thair the melancholic.
Formerly much more attention was paid to this subject of
temperaments than now, Still, the theory is based upon
truth, and tle reader will have no le:LulLﬂn understand-
ing the corporeal and mental characteristics, and finding
instances of the sanguine, the choleric, the phlegmatie, and
the melancholie temperaments.

CHAP. ITL
THE WAY THE BLODD FORMS THE RODY.

Tue most striking illustration &f the property of nutrition
is, perhaps, the growth of the body [rom the size of the

infant to that of a full-grown man.  All this increased
3
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- ' e
matter has of course been devived from without, and there

5 is no doubt but that this matter from without is first added
to th blood, and that the blood then parts with it to the

different portions of the frame. But even in the full-
‘gruun man_ every part is continually receiving nourish-
- ment, fer every part of it is continually wasting. Won-
terful as it may seem, the startling phrase © we die daily,”
as applied to our physical frames, is seientifically true.

0 We have secn that the dead matter of the ground .

passes into the plaut, and then into the animal, and thas
this matter then ceases to be under the influence of the
laws of meehanies and chemistry, and becomes subject to”
those of life. We have also seen that the time comes when

"

every living being, animal or plant, must die.  Theso laws
ofglife are necessarily transitory, and after death these of

.

meehanies and chemistry again assert their sway.” DBut, in

animals, the matter composing their structure cannot main-

taid its vitality for the duration, or anything like it, that

it has pleased Ilim who made us to assign.© Were there

no provision made for the gradual death, and separation of

. the dead matter, there is not one of us, perhaps, could live

* three weeks, The finger of the young man of twenty has

# probably in that short time been renewed several succes-

sive times. o It is‘suplmsed that the whole body is changed

4 about once in three years, and many parts of it arc cast oll’

and renewed much oftencr. Should this change, from

disease, not be made, the matter retained acts as a deadly
poison, and very speedily kills.

In man the whole frame (or nearly so) is permeated by |
little vessels called absorbents, whose duty it is to take up
every particle of matter that has become too old. All
these effele matters are poured into the blood, and the

Ll ° e
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bloed gets rid of them at various organs.  The lungs cast
away used-up carbon, the kidueys nitrogen, sulphar,
potassium, &e., the liver more carbon and iron; and the
skin and other organs likewise assist. . *

Now, all this continued absorption, and the body never
becoming any less, implies continual nutrition. Tt blood
is dble to afford a new supply of these elements, because it,
r getting # fresh

as we shall see in Chapter V., is itself dail
stock of them by the foed. It is believed that all the
tissues and gecretions of the whole body are formed in the
blood, and separated by the vital power in the ca pillaries
of the part that wants them. It is supposed, for instance,
that the blood parts with a piece of bone at the growing
bone, with bile at the liver, with flesh among the muscles,

and so on. .

i
Two simple clements never unite together to form an

animal proximate principle or tissue. There mwust be at
least three, and usually there are more. These origing
proximate principles unite together and form organs.
Thus, phosphorus, oxygen, and caleium unite tozether,

and form bone ; other elements are made to unite together

“to form albumen, fat, and several othgrs, and these being

joined together make a hand. Tt will be, useful here to
consider the composition and properties, first, of «the more
important proximate prineiples, which are the products of
nutrition from the blaod ; and then these of the principal
compound textures and seeretions formed out of the bload.

All the proximate animal pringiples admit of a very
cquvenicnt and philosophical arrangement into three di-
visions. The first one is called the saccharine; and the
members composing it consist of carbon, oxyzen, and
hydragen, and the two latter are in the same proportions
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that they are in water. The sccond one is named the
oleaginous ; and the compounds included in it -likewise
consist of carbon, oxygen, and hydrogen, but the two last-
mentioned . elements are ot joined together in the same
proportions as they are in water.  The. third class is the
albumitious; the objects composing it contain carbon,
«oxyoen, hydrogen, and about fifteen per cent. of nitrofen,
and Menally some phosphorus, sulphur, sodium, &e. &e.

When we have to consider the subiject of food, se shall
have oceasion to notice that the principh}' formed by
plants out of the sap may also be divided into three
groups; and that, indeed, a great many of the proximate
principles are commen to both animals and plants.

While plants, however, have many instances of sae-

: E.harine'ln'uxhnal:e prineiples, animals have only one, and

that, too, only exists in milk,—sugar. Sugar of milk is
not exactly identical in composition with cane sugar. It
1s composed of

Caghon' - . . e L
Hydrogen - - ~ -
Oxygen - - - - - 48
¥

L]

. In the state that it exists in milk it is not susceptible
of formentation, but the action of acid upon it renders it
capable of undergoing this process. The Tartars, who
cultivate no crops, and consequently who have neither
wine nor beer, make themselves an intoxieating drink by
allowing the milk of their mares to become sour. Sugar
of milk has by nio means the sweet taste of cane suggr,
and hence probably it is that the homceopathists use it for
composing the substances of the greater part of homaopa-

thie globules.
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The nli.“lﬂirml.ls-gmup comprehends all animal fats and |
vils. They, properly speaking, consist of two nearly nlr.n-
o tical principles,—mnrgarine or stearine, and oleine, “The .
tollowing is their composition : —

|
!
i Margaring, CHeins, A
)‘ Carbon - - - Hid g F 3
i " Ilydrogen - - a7 H1H :
i
{
1

Oxygen - - - 4 Fir

Margarvine is solid, oleine fluid; in other respeets they
are almest fdentical.  The solidity of the compound fats
is pretty dependent upon the proportion they contain of
these two principles. Thus, mutton suct contains about
ten per cent. less oleine than olive oil does. The uses of
”- fat are to preserve symmetry and obviate the eflects Df'
" pressure. “DBut another important purpose that they are
. put to is, to furnish a supply of food to keep ‘the body
SR warm, as will be explained by-and-by.
T Among the albuminous proximate prineiples we will
first mention albumen itself, the one that gives a name to
the division. The best example of it is to be found in the
. white of an egz, which is nearly entirely compesed pf=1t, ol
Whepever albumen is heated up tee 180, it coagulates. o
We have an example of this in the solidification of the i
white of an egg when the cgg has been hoiled. Certain
acids produce a similar effect upon it, and by means of
_ these two tests we may alwhys distinguish albumen. The
e » following is the chemical composition of albumen ; — .

L
. Carbon - - - - -
- Oxyozen - = -
! Nitrogen - A -
B Hydrogen = ; - -

-
=] G == Uy
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Caszein is another albuminous proximate principle, very
gimilar to albumen. Like that substance, it coagulates

when ceftain acids are added to it.  When so coapulated,

Jand properly prepared, it iscalled cheese.  Its composition

lias been stated as follows : —

-
Carbon - - - - - ab .
s Oxygen - - - - 1
w  Nimosen® - - - - A
Hydrogem - - = O |

Fibrin is an albuminons proximate prineipley fopmed cut
of albumen for the purpose of forming the animal tissues,
of most of which it forms the basis; or skeleton, as it were.

It is thus composed : —

2 Carbon - - - - - 42
. Oxyren = = - - 23
* Witrogen - g LS S - 1i
Iyilrogen - - - T

; The remaining albuminous proximate principle is called
gelatine. OF this, glue is an impure example. 1t is
characterised by its ready solubility in hot water, by its
forming a fremulous mass when cold, and by its uniting, .

.with a vegetable pineiple called tannin, to coppose

leather, Its composition is this: —

Carbon = - - - & = 47
Oxyzen - - - - - 27
Nitrogen - - - =16
Hyflrogen g - =

Having now ohtained a notion, first of the simple
¢lements that enter into the compesition of the humah

* The proportion u&itw;m: is probably overstated.

-p"_
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body, and next of the compounds that they first of all
make, we'must go on to consider the still more complex
compounds that the farther union of these compolinds
with one another give rise to.  We will begin with .

Lope. — This hard dense substance constitutes what is
called the skeleton,  This skeleton is the foundation, as it
wert, of our structures; it gives the general form to the,

body, anil serves to aflord points of attachment ta the

‘museles, tendens, &e. It likewise protects delieate in-

ternal organs from the effects of pressure or external
injuries.

* The bones of a healthy adult contain thirty-three per
cent. of fibrin, albumen, and gelatine. The other sixty-
seven per eént. is composed of morve than filty per cent. of
phosphate of lime, about ten of carbonate of the same
substance, and smaller quantities of magnesia, chloring,
iron, and silicon. In youth, however, the proportion of
tibrin, albumen, and gelatine is greater, and in old age
less, than this. The structure of the hnfms,‘liku that of

-the rest of the body, is constantly changing ; the vessels

near it taking away efféte matter, and the arterial capil-

“laries depositing new osseous substance wherever it is

required. If any of our bones Le hlukm, and we can *
keep them nunmoved so as to prevent irritation, she depo-
sition of fresh osseous matter at the broken parts soon
makes them unite together ggain.

The inside of some of the banes is lined with marrow.
This substance scarcely seems to be vital, It is oleaginous,
apd composed of a mixture of stearine and oleine.

Cartifage, or gristle, only difgrs from bone in con-
taining a mueh greater pl‘D]}ﬂl‘LiDlﬁ librin, albumen, and

L
H
R
1'hl
i

|



L8

FATURAL HISTORY OF CREATIOXN.

gelatine, and less of the other ingredicnts just stated to
form part of bone, g
Celfudar fisene, and fidy are very common. The former
_lies nnderneath the skin, between muscles, surrounds the
blood-vessels, and in fact finds its way nearly everywhere.
It is cemposed of cells, which, however, frecly commu-
Jicate with one another; and it is always lubricated #ith
o littde serous fluid.
and it is intended to. hold those parts of the body togethers
It contains

It is stromg, but soft and flexible ;

that would be injured by strong constraint.
gelatine 3 and the fluid that keeps it moist is the same as
the serum of the blood.

Whenever, as is the case in a great many parts of the
body, the cells of cellular tissue are filled with animal oil,
we have adipose tissue, or fat. i

* Fibrous and serows membranes contain albumen and

gelatine.  The former is very strong, and connects bones
and joints together. The latter envelopes-all the internal
Organs,

Mucons membrane is another important texture. It
lines the mouth, stomach, &e., and seerctes a fluid called
muecus, that serves to shicld the membrane from the in-"
_juﬂuus cffects r:i[‘ acrimonious substances. Mucous mem-
brane and mueus contain a great many substances.

Cilands and their secrelions next demand our attention,
and are a very important subjget.
is in the capillaries that the blood parts with its contents.
When this nutrient fluid is merely separating from itself
the elements necessary for keeping up the structure of tlje
frame, no particular argggrement of the vessels is necessary.
But when the matter itud is either to serve a farther

We have seen that it

-
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purpose in the coonomy, or Lo be excreted as puisnn, the
blood-vessels destined to do ether of these. are packed
together in various ways.  Now the name given to fuch
packed vessels is glands.

There are in the human body a great many different”
Kinds of glands. Some of these secrete substances which
are® intentled to serve a purpose in the living body.
Among these we may enumerate the wax-glands gf the
car, which secrete wax to keep insects [rom ereeping into
this delicate organ; those that secrete tears to moisten
the eycball ; those that seerete the saliva, the gastric juice,
%e.  On the other hand, there are some glands at which
the effete elements of the body are separated, and which . .
eflete elements are afterwards removed from the system,
The most important of these are the two kidneys, which
separate the used-up nitrogen, potassium, sodinm, phds-
phorus, caleium, magnesium, silicon, sulphur, and chlerine.
The liver secrotes the excretion ecalled bile. Bile con-
tains a peculiar principle composed as follows: —

Carbon - - - - = 5
Oxyzen - - - - = 43

Hydrogen ;. - - = -

This analysis instructs us in the fact, *that one use of
the zecretion of bile is to remove decayed carbon.®  Bile
also exeretes effete ivon from the constitution, 1t like-
wise excretes, but in small quml.l.it_!,', some of the other

elements that enter into the composition of the body.
L]

® # In so rudimentary a little book as this, any allusion to other sup-

posed uses of the bile would .be out of place. Whether irue or not,
they are not generally veceived.
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But althongh the liver vids the system of some spoiled
earbon, the glands that, in the human adult, :tlleffml'gf from
the body by far the greater quantity of it are the lungs.
When we examine the lower animals, we find that the
.r.lm'f.*lupml:m. and the detivity of the lungs and of the liver
stand im an inverse vatio to one another. Insects have
not, indeed, any lungs like ours, but they have an anfaz-
ingly Jarge and active respiratory system, and scarcely any
liver atall.  On the other hand, in molluseous animals, we
find the respiration by lungs earried on in a very imperfect
kind of way, and they have most enormous livers.

When we come to speak of the way peaple breathe)
we shall have occasion te’ give an outlined account of the
lungs. Here we only desire to state the nature of the
exerction that takes place from them. Ivery time we
ht"li.‘ﬂtiuﬂ, we send a stremn of gas and vapour into the air.
The gas is carbonie acid, and the vapour that of water.
A full-crown man in this way gets rid of about ten
cubie feet of carbonic acid, containing about five and a
half oimecs ;f' solid carbom, in the course of a day.
This carbonic acid is poisonous; but it is removed from
the :1[:111051;]“’:1':3 Ly l:l:lil.[,‘j, and by them converted into
*starch and sugar. Animals eat these, _and convert the
carbon that they contain into their structure ; and when
this earbon can no lenger remain vitalised, it is cast out
to again afford nutrition to plants. And thus does the
same carbon go on being crenlated, from air to plants,
from plants to animals, gnd from animals back again to
the air. - 3

Another exereting organ is the skin. The skin consists
of two lavers; the cutie, which is outside, and the true
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skin. A third layer was formerly stated to be between
the two, ﬂ[“ a dark hue, and which is highly developed in
men of eolour; but it is now ascertained that the colofiving
matter s situated in the true skin, or rather in pigment
cells scattosed up and down in the true skin.

The cuticle is easily separated from the true slein by a
blister. It is scarcely anything but condensed albumen,
and has no sensibility.  The function of the cuticle is to
restrain the sensitiveness of the true skin, Its thickness,
therefore, varies very much according as to whether the
part is to be endowed with extreme sensibility, or to be

protected from strong impressions. Thus, on the tips of

the fingers, which are meant to feel, the cuticle is very:

thin; on the palms of the hands, that are intended to
grasp, it is thicker; and upen the soles of the fect, whish
are destined to support the weight of the whole body, *it
15 densest of all.

The true skin lics underneath, and is composed of =
vast number of fibres, interlacing in all directions with
one another; and these fibres are traversed by an immense
number of blood-vessels and nerves. It is owing to the

‘great number of these latter that the skin is by far the

most sensitive organ that we possess. ]_E.csidt's, the -skin
contains an immense number of little glands, with canals
leading from them to the cuticle, and conveying the ex-
eretion of the skin— the perspivation. This perspivation
contains  water, nitrogen, and some other substances.
Of all the excreting orzans, the skin is the one that
is most liable to perform its functions imperfeetly ; and
the matters thus retained in the system, that ought to
be excreted, prove very injurious'to the health. A new
; D .
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system of therapeuties, called liydropathy, las of late
become faghionable, the intention of which is tqrestore the
healthy action of the skin. Dut it may reasonably be
doubted if a little regular domestic hydropathy would not
enable us to dispense with its public performance on a
largre scale,

., Muscles play an important part in the animal econofhy,
and censtitute the bulk of the body., They compose
what is popularly known as flesh, and they consist of a
number of fibres bound together. These fibres have the
‘power of contracting, the result of such contraction being
a shortening of the musele.  In this manner, a musele that
has one extremity fixed to one bone, and the other to
another, with a joint between, can, by contracting, flex or
bend the joint. It is to an extension of this principle
that locomotion, and the power of moving the different
parts of the body, are owing.

+ All muscles are well supplied with blood-vessels and
nerves, -

Muscles are composed of fibrin, albumen, gelatine, pot-

ash, phosphorus, and other lI:DmPDUI.'I.(Iﬁ of the elementary

bodies, and a peculiay prineiple ealled kreatin, to which the *

*sapid taste of meat is owing. The art of cooking mainly
consists in coagulating the albumen by heat. Heat, too,
has the power of developing the sapid taste and odour of
the kreatin, ST

Nervous matter is another and very important texture,
formed out of the blood. The nervous system of man
may be divided into the brain, enclosed in the skull ; the
spinal cord, enclosed in the hollow of the backbone ; and

-
s
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the nerves, distributed all over the body. Each of these

" demands dflittle separate notice.
The brain is enclosed and proteeted from injury by the

Lbony ecasing named the skull. It is composed of a pecu-
liar substance {or rather two peculiar substances), called
nervous matter. In its compdsition it is mpinly distin-
gu‘sile:l from most other parts of the body by containing

an excess of sulphur and phosphorus. | In appearance it is
soft and firm, and a good deal resembles blanemange. It

-
contains three distinet and important divisions: the cere-
brum, the larzest and the one lying forward and uppermost ;
the cerebellum, or little brain, situated lower down and

bichind ; and the medulla oblongata, placed at the base of *,
the brain, where the backbone joins, and eommunicating
with the spinal cord. Tt is believed, that it is by means”of
the cerebrum that we understand the impressions made

i upon our organs of sight, hearing, touch, smell, and other

% scnsntions, and that the ecerebrum is also the seat of the [

2 mental aets.  The cerebellum has unquesfionably a con- -
nection with the function of motion. The endowments of

Il.lthf: medulla oblongata will be better understood when we
" lhave acquired a knowledge of those gf the spinal cord.
The spinal cord is a mass of nervous gnatter filling the i
space or hollow in the centre of the backbones.* From it, 1
. Jl:;_upc'situ to each backbone, two nerves, an anterior and a
; posterior, arise. These, however, soon unite; and from
. branches of these every part concerned in voluntary «
g motion, and every part that can feel pain, is supplied. If
| she anterior nerve of these backbone nerves be destroyed,
] the power of motion is altogether lost in the parts that it
: supplies,  If; on the other hand, it is the posterior that is

o2 .
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When we
lay our hand upon a rough surlace, the n.umlm.uf' rough-
. ness is transmitted alovg the filaments that proceed from

so injured, then the power of sensation is lost.

the posterior nerve of one of the backbone nerves in our
neck to the spinal column up to the cevebrum, and it is
when it has got to this last place that we are conscious of
the roughness of the object.  When we wish to grasp aily-
thing with our hands, we have first the will to do so in the
cerebrum ; this is transmitted through the spinal cord to
the nerves of the fingers, which nerves have come from the
anterior root, and then the necessary wuscular eontraction
is made, and the thing desived is grasped. i

The medulla eblongata, in like manner, sends ofl nerves
with two roots, one destined for sensation, the other for
mbtion. 1t is the medulla oblongata that supplies the
organs of respiration.
the venous blood, the posterior nerve conveys to - the

Whenever the lungs are filled with
niedulla oblongata the sensation of suffocation; and this
sensation causes us, with our knowledge indeed, but not
merely in obedience to the will, to make the muscular
movenents that take in dir to the venous blood at 1.le
lungs. The impulse to do this is transmitted, from l.hu
“medulla oblongaga, through the anterior nerves. | ’

Wheneter the cerebrum receives sensations, wills, 1:.‘1

thinks, it is very probable that some change takes place

among the particles of nervous matter. Now, it Is very
Jikely that sometimes an internal canse produces the same
change in the nervous supstance of the brain, and therefore
conveys the same mental impression as some particulay
external object does. Thus, in fever, there is often great

disturbance in the brain, and a similar change may take place

[ 3
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in it as would be produced Ly secing a particular individual.
In such ;:c:tsc,, the fevered man talks as if that individual
were present. In the same manner may many of the de-
lusions of insanity be produced.  DBut, in o state of mental
sunity and freedom from fever or any violent disease, some
derangement of the brain may produce an arrangment of
its particles that will give to the mind the idea of interngl
objects. Thus it is that Speetres are [ormed. These have
occasionally happened to strong-minded and intelligent iu-
dividuals, and the accounts they have given ol ®hem are

very interesting. We may give two cases of these spectral

appearances ; one oceurring in a state of fever, and the

other to a gentleman otherwise in good health.

The first case oceurred to a physician. “ Some circum-
stances had occurred,” he says, * to render me anxious E_:‘Ill;l
dispirited ; of these I took an exagrerated and gloomy view.
[ liad been studying during several months with unusual
severitv.  One day, in the cold weather of January, after
having been occupied many hours in the prgetical duties of

i my profession, I returned home fatizued. Great as was
my bodily exhaustion, the depression of my mind was still

more remarkable. My head achied; and, unable to study
br 1o attend to my professional engagemepnts, 1 laid on the
sofa and attempted to read: chanee having thivwn in my
way the American novel called the * Water Witely, I Le-
;-;um: interested in the story ; but, the pain and confusion in
wy head inereasing, I requested a friend to read to me, my
own eye constantly wandering {yom the page. The pro-
gress of the fever was rapid; its chiel force fell upon the
organ that had been over execited—the brain, and deliriuim
came on carly and sorpewhat suddenly.,  Immediately be-
o3 .
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fore T beeame decidedly delivious, T received an invitation
to the soirées given by the Duke of Sussex to thd members
ol the Royal Socicty. The friend whom I asked to return
a1 AnSwer, L".‘i'[]l'(.':‘:i["l.‘ of my regret that I should be unable
to attend on account of illness, used, as I conceived, an
expressibn not strietly correet; this verbal inaccuracy, I
thought, was construed into willul falschood : the mafter
was brought before this assemblage of learned men, who
unanimously decluved that it ought te execlude me from
the .qm-icr:,' of honourable men, and that I shouald no more
be admitted among them. The announcement was brought
me from the palace, accompanied with martial music, but'
of a more solemn and impressive kind than I had ever
heard before, in which was predominant the sound of bells,
sdft and as if of asilvery tone. Remonstrance was vain ; the
decision, of which I sueceeded in obtaining a reconsideration,
was confirmed : this confirmation was brought to me in the
sdme manner-as the first announcement, accompanied with
the same kingd of music, only still more solemn and im-
pressive. 1 saw no persons forming the band of musicians, /
but occasionally I heard very distinetly their measured
step. I now thought, myself an abandoned and lost being ;
‘and the apprehension that évery one about me hated mé,
and sought occasion to destroy me, took possession of my
mind. My physicians, my nurses, my dearest friends, were
in league with a malignant spirit, which assumed the shape
of the demon of the ¢ Wates Witch.! By an object of my
tender aflection, who wasanxiously watching over me, but
in whom I now saw only the willing agent of the demon,
T was hetrnyeri, and through this treachery the malignant
spirit obtained entire possession of me. No sooner was 1




THE WAY THE BLOOD FORMS THIE BODY, 39-

in the power of the demon, than she began to suggest to
me the cotmission of crimes abliorrent to my nature ; and,
at last, there fixed upon my mind the impression that 1
had really been guilty of the crimes by the vivid picture
of which my imagination had been disturbed. T pass
over the hurricanes and storms 1 encountered, @vidently
suggested by the deseriptions in the novel I had just beep
reading.  On the sudden subsidence of these, I thought 1
stood before an invisible tribunal. T felt a solemn con-
sciousness that an all-sceing eye was upon me, while there
was visible to me only a portion of the deck of the ¢ Water
Witeh," and, very obscurely, the shadow of my malignant
accuser. Not the erimes falsely laid to my charge, but the
actual events of my life, —even the seenes of childhood and
of youth long forgotten, — were now called up to me with
extraordinary vividness; all the cireumstances of 1:]a.r_'|3,
person, dress, language, and attitude, such as had actually
accompanied them, being revived. Of each of these events
I was compelled to give a true account, an invisible hand
recording every syllable that fell from my lips, and a secret
power obliging me to utter the words which expressed the

" exact truth, During this ordeal 1 s the countenances of

dear friends, and of secret and of open an('r_ni{rs,—limsr: that'
had long been dead, and those that were still Mving ; the
former cheering me by their attitudes and words, the lgtter
scouting upon me and assuming menacing postures, but
uttering no sound. And now, again, I felt myself under
the influence of the demon, by whpse uncontrollable agency
} was compelled to accuse myself of the crimes of her
own suggesting ; and, while suffering the bitter anguish
of self-reproach, and expeeting sdme fearful punisliment, T
o4 .
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again saw my dearvest friends, with their innocent and happy
countenances, engaged in oceupations with which associ-
ations of a highly pleasurable nature had been formed in
my mind, but whom 1 eould not make sensible of my pre-
senee, and with whom 1 was deomed to hold afteetionate
mntercowfse no more,  After this,' ] have no remembrance
of anything that passed until conscious of the nature of
some obscure and yague recollections. [ bad the impres-
sion that some ealamity had befallen me, but T felt as if a
soft and refreshing breeze was blowing gently upon me;
and soon I found myself in a vast ocean, in a beautifully
constructed vessel, with a {resh and invigorating breeze,

. Csailing rapidly along a coast presenting the most magnifi-

cent and lovely seenery, and at length the vessel entered

gallantly a:port unknown to me, but the strand was erowded
-

with human beings with happy faces, and still happier :

voices, I had returned from a long voyage, but I eould
not make out where I had been ; 1 felt hungry and fatigued ;
and now, for the fivst time, I recognised individuals of my
family, after having been violently delirious upwards of a
fortuight, during the last three days of which time I lay in

a state of total insepsibility, my physicians and friends :

“expecting every moment to be my last.”

The other instance is that of Nicolai, the German pub-
lisher. His spectres were, as will be scen, by no means
the result of delirium; on thes contrary, he always knew
them to be phantoms. *“Tn a state of mind,” he writes,
t completely sound, and.after the first terror was over, 1
saw with perfeet calmness for nearly two menths, almost
constantly and inveluntarily, a vast number of human and
other forms, and even heard their voices.

-
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“ My wife and another person came into my apartment
in the mn‘i‘uini{, in order to console me; but I was too
much agitated by a series of incidents which had ‘mast
powerfully afleeted wy moral feeling, to be eapable of
attending to them, On a sudden I perceived, at about the

distance of ten steps, a form like that of a decensed® person. -

I pbinted at it, asking my wife if she did not see it? I
was but natural that she should not see anything; my
question, therefore, alarmed her very much, and she im-
mediately sent for a physician. The phantom econtinued
for about eight minutes. I grew, at length, more calm,
and, being extremely exhausted, fell into a restless sleep,
which lasted about hall-an-hour. The physician aseribed*
the phantom to a violent mental emotion, and hoped there
would be no return ; but the violent agitation of my 1"{1“1 ;
had in some way disordered my nerves, and produced
further consequences, which deserve a minute description.
“ At four in the afternoon, the form whieli I had seen in
the morning reappeared. I was by myself when this hap-
pened, and, being rather uneasy at the incident, went to

my wife's apartment ; but there, likewise, I was persecuted

" by the apparition, which, however, at intervals, disappeared,

and always presented itsell in a standing posture.  About
six there appeared, also, several walking figures, which
had no conneetion with the first.  After the first day,the
form of the deceased person no more appeared, but its
place was taken by many other phantoms, sometimes re-
presenting acquaintances, but sjpostly strangers: those
whom I knew were composed of living and deceased per-
sons:, but the mumber of the latter was comparatively
small. I observed that the persons with whom I daily

L3
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conversed did not appear as plantoms, these representing
chiclly persons who lived at some distance from ‘me.
#"These phantasms scemed equally clear and distinet at
all times, and under all eirenmstances, both when I was by
myself, and when I was in company, and as well in the day
as the ight, and as well in my own house as abroad. They
svere, hiowever, less frequent when I was in the house 8 a
friend, and rarely appesred to me in the street. When
I shut my eyes, these phantoms would sometimes vanish
entirely, though there were instances when I beheld them
with my eyes closed ; yet, when they disappeared on such
occasions, they generally returned when I opened my eyes.
*1 conversed sometimes with my wife and my physician of
the phantoms which at the moment surrounded me; they
nEpc;urcd more frequently walking than at rest, nor were
they constantly present. They frequently did not come
for some time; but always reappeared, for a longer or
shorter period, either singly or in company ; the latter,
however, being most frequently the case. I usually saw
human forms of both sexes: but they generally scemed
not to take the smallest notice of one another, moving as
in a market-place, where all are eager to press through the’
"crowd; at times, however, they seemed to be transacting
business with each other. I also several times saw people
on horseback, dogs, and birds. All these phantoms ap-
peared to me in their natural size, and as distinet as if
alive, exhibiting different shades of carnation in the un-
covered parts, as well as, different colours and fashions in
their dresses, though the eolours seemed somewhat palgr
than in real nature. None of the fizures appeared. parti-
cularly terrible, comical, or disgusting, most of them being
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of an indifferent shape, and some presenting a pleasing
aspeet.

“ The longer these phantoms continued to visit me, the
more frequently did they retuen; while, at the same time,
they increased in number about four weeks after they had
first appeared. 1 also began to hear them talk® they
sometimes conversed among themselves, but more fre-,
quently addressed their discourse to me. Thélr speeches
were commonly short, and never of an unpleasant turn, At
different times there appeared to me both dear and sensible
friends, of both sexes, whose addresses served to appease
my grief, which had not yet wholly subsided. Their con-

solatory specches were usually addressed to me when °

alone. Sometimes, however, I was visited by these con-
soling friends while I was engaged in company, and not
unfrequently while real persons were speaking to me.”

At another period, the same Nicolai was troubléd by
spectres, but of a different deseription. “In the year
1778," he writes, I was afflicted with a bilious fever,
which at times, though seldom, grew so high as to produce
delirium. Every day, towards cl:.veniug, the fever came
:L'lll, and, if 1 happened to shut my gyes at that time, I
could perceive that the cold fit of the fever, was beginning
even before the sensation of cold was observables This I
knew by the distinct appearance of coloured pictures, of less
than half their natural size; which looked .as in frames.
They were a set of landscapesy composed of rocks, trees,
and other objeets.  If T kept my gyes shut every minute,
soane change took place in the representation ; some figures
vanished, and some appeaved. But if T opened my eyes
all was gone; if 1 shut them 1 had a different landscfpe.
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In the cold fit of the foever T sometimes opened and shut
my eyes every secomd, for the purpose of ulbse?‘vnt{mh and
-.-\'L.-{j,' time a different picture appeared, replete with various
objects, and which had not the slightest resemblanee to
those that appeared before. These pictures presented
thems#ves, without interruption, as long as the cold fit of
othe fever lasted.  They became fainter as soon as [ i.r.l.',':';all
to grow ®arm; and, when I was perfeetly so, all were
gone.  When the cold fit of the fever was entirely past,
no more pictures appeared ; but if, on the next day, 1 could
again see pictures when my eyes were shut, it was a certain

gign that the cold fit was coming on.”

CHAP. IV.
THE WAY. WE DBREATIIE AXD KEEP OURSELVES \\‘;\l’t—:‘ll.

Wk have said that it is necessary for the continuance of
life that the blood ke exposed to the air.  This, in man, a8
in the higher gnimals also, is very frequently done at the
lungs. Here the venous blood obitains oxygzen to qualify
it, or to aid in qualifying it to again become arterial blood.
Here, too, the venous blood discharges the effete carbon,
in the shape of carbonic aeid. The process of respiration
is likewize subservient jo the means provided for keeping
the.body warm. e
It is not known whether heat is a substance itself, or
mefely a property of matter, It is unnecessary here to
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consider its laws regarding transmission, &e. We may
content ourdelves with saying that, unless a certain amount,
and in man a very considerable one, be present, lile comes
to an end.  The sources of heat beecome an important
question : one great source is, as every one knows, the
sun; and man, by art, has acquired another, artificial com-
bustion. Then, during almost all chemical changes, heat,
is developed. A very striking instance of this may Lie got
by mixing together o little sulphurie acid and water.
When this takes place, a very considerable amount of heat
is generated.  But the chemical combination E]u'.t produces
the most heat is that of earbon with oxygen. When this

is done, the heat produced is very great, and the résult is * s

the formation of carbomnie acid. A common fire, or a
buming candle, is nothing more than the rapid unjion
of the carbon of the coal or tallow with the oxygen of
the air.

Now, so necessary is the presence of heat to all vital
action, that no living being — no, not the most insignificant
moss-plant —is left dependent upon external sources for
hieat, although, as supplemental, such are necessary. All
living beings are provided with means of raisi ng their own

temperature. ‘Lhe temperature thus maintained by the = ™
P I I ¥

human race is about 1007 of Fahrenheit. It is produced
by the effete earbon of the body uniting with the oxygen
taken into the blood at the lungs, © Thus, in every creviee
of our frame is a kind of languid fire, or slow combustion,
going on. Of course, we must frgquently obtain a supply
ofearbon [rom without, just as a fire, if we intend it to go®
on burning, must continually receive fresh supplies of
carbon.  When we consider our foud, we shall see that we
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daily take in a quantity of carbonised [vod, in the shape of
wine, starch, sugar, fat, &e. Were this not #o taken in,
we should as infallibly go out as the wick of a lamp without
cil would do.

The ‘absorption of oxygen by venous blood seems a
purcly® mechanical process. If we take a little of such

Jvenous blood and enclose it in a bladder, the portion®near

the sur f.,v:c soon indicates by its change of colour that the
air has pv-sed through the pores of the bladder, and parted
with some of its oxygen. Now the lungs are essentially a
collection of very little bladders, avound which the blood
flows; their Empuhr name is derived from their buoyancy,
and is lights.” They may be said to begin with the windpipe,
which communicates with the back of the nose, This
g_'lves off bronchi, or air-tubes, and these latter divide and
subdivide until they end in the little bladders, or air-
vessels, of which the mass of the lungs consists, and to
which these organs owe their low specifie gravity., These
vessels are very minute; not more, probably, than the
hundredth part of an inch in diameter. The bronehi and
vessels are lined by a mucous membrane, and the lungs are
enveloped by a serops one, ealled the pleura. The lungs,
heart, and vessels entirely oceupy the cavity of the chest.
A strong musele, called the diaphragm, or midrifl, divides
the chest from the abdomen, and we eon make this come

‘higher in the chest by an act of will, and wice versd. DBy
means of this, and by rasising or depressing the ribs, we °

can alter the capacity gf the chest, and thus either expel

L]
Whenever, as we had before oceasion to state, venous

blood is present in the air-vessels, a sensation, the feeling
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of impending sulloeation, is produced.  This is transmitted

along a nétve to the medulla oblongata; and, whenever

this sensation is felt, a will is tymsmitted along the nérves

of motion to the diaphragm and museles of the ribs,

which eauses them so to act as to enlarge the cavity of the

chest.  When this is done of course a vacuum is formed,

to stipply which a quantity of air rushes down the wind-,
pipe into the lmgs; from which the bload abstracts the

oxygen, and gives ol [Yom itself carbenic acid. The

various muscles are then made to aet so as to contract

the chest; this drives the carbonie acid and the nitrogen

of the breathed air into the air, through the “windpipe.

These processes of inspiration and expiration, as they *
are called, are performed some fifteen or sixteen times in

a minute,

That there is no difficulty in the blood absu‘acting.a
suflicient quantity of oxygen from the air in its rapid
passage through the lungs, will be seen when we learn
that an adult receives into, and expels from, his lungs
every day about 4000 gallons of air, and that the surface
of the air-vessels is supposed to be 20,000 square inches.

We can also understand how necesgary a due supply of
pure air is. Suppqﬁ[ng impurities are present suflicient *
to hinder a due quantity of pure oxygen from being taken
into the system, nearly immediate death is the consequence.
The most fearful example of this on record occurred in the
Black Hole, as it is called, at Caleutta. In this horrible
dungeon, only eighteen feet squarve, and with but two
-g:mall windows, both on the same side, 146 of our unfor-
tunate countrymen were immured. In six hours ninety-
six were dead; and in the morning, for it was not until

L] »
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then that the doors were opened, only twenty=three were
found alive. '

But when the guantity ¢f carbonie acid is not so greal
as to produce immediate sulfocation, it still produces a yery
injurions ctlect upon the system; and when, in addition to
earbonie acid, the air that is breathed contains putrefactive
Juiasmata, the effeet produced upon the healih is Yery
injurious. And when we consider the quantity of carbonie
acid perpetually poured into the air from the lungs of man
and the imnumerable millions of animals, and also the
additional quantity which the atmosphers receives from
every firerand candle that is lighted, with our necessity for
living in closed louses, we can believe that a very great
amount of disease is thus induced. To amend this, a
proper system of ventilation should be a sine {,llurf non with
cvery one having the contrel of a household. We are by
far too much afraid of drafts of air: a choked atmosphere
is more injurious than all the eurrents of air in the world.

The quantity of oxygen taken in varies in the different
classes of :mi;lml.-',', in proportion to the muscular exertion
that they have to make. Of all muscular exertions flight
is the most severe; and hence we find that the respiration’
is quicker, i e, a g;euler supply of oxygen is needed and
alforded, .and the animal heat is greater, in birds than in
animals of any other class. Consequently, we see the evil
effeets of a vitiated atmosphere sooner in hirds than in
any other created Licings.. Almost every one is aware
that, if a thin handkerchief be thrown over the eage of a
canary, 5o as to impede the rapid passing away lr.rf" the
breathicd air, and aceess of fresh, it very scon dies. And
yet the animal temperature of the swallow, one of the
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hottest of birds, is only twelve degrees more than that of
the humanspecies.  In all probability, pestilence and the
other great devastators of the human race do not destroy
nearly so many men as bad ventilation does in its own
silent manner.

The length of time during which respiration wmay be
suspfended varies not only in different classes of animals,
biit in the sawe animal in different conditions. If a warm-
bldoded animal, or a man in an ordinary state of health, be
submerged under water, and thus prevented from breath-
ing for a few minutes, death is the result. A reptile,
vihose respiration is much less intense, can be kept under
water with impunity for a much longer time. There is a
peculiar state witnessed in some of the higher animals, and
¥ \which used, perhaps, to exist in many more, ealled hyber-
nation. OF this there are various degrees; some*animals
lay up a store of food in the autump, and pass the winter
almost entirely in a state of sleepy insensibility, but occa-
sionally awake, and take a little to eat; but others, as the
marmot, sleep during the whole of the cold weather.
Daring this state of sleep the respiration is performed
very feebly; and it is found that ]Hhcruating animals
may, during their winter msensibility, E.nc kept undex
water without being killed for many minutes, although, if
they were so immersed during summer, when breathing
naturally, they would speedily perish. Although man
never hybernates, strong impressions made upon his ner-
vous system produce a similar state of insensibility ; such
ag, 2 violent blow upon the head, or cven an extreme
fright. Hence, human beings who have fallen into the
water may be, and occasionally are, recovered after they

o , :
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have been submerged for an hour or more. In these
instances, the individuals {1l into the water i a state of
insensibility, either from striking against something when
falling in, or from the state of fear they were in. The prac-
tieal deduction to be drawn from this is, to persevere for
a long otime in attempting to restore sensibility to .:ppa-
Jently drowned people.

While upon this topie, we may state that the reptiles
and cold-blooded animals inhabiting the land not anly
bybernate, but do something more. When the tempera-
ture is low, they fall into a state of insensibility, from
which they recover when the temperature becomes warmet.
But they can remain in this dormant state not only for
one winter, but apparently for any given length of time.
Thus, frogs have been kept in this state in an jcchouse '
{or three years, and snails for a much longer peried. This
power of vitality of remaining dorment for a length of
time, and, when the proper stimulus is applied, reviving
arain, is a very curious one. It is seen more distinetly
and puwerful-lj in seeds-and egzs than in perfect plants
and animals. Seeds, in particular, retain their vitality for
a long time. G'lrdmmh,, we believe, prefer: their eucum-

== « ber seeds to be tumL}r years old. And we frequently see,

when the subsml is turned up, vegetation immediately
spring from it. In many of these instances, which are of
every day occurrence, the seeds from which these plants
proceeded must have been.in a dormant state in the sub-
soil ‘for many years. Wonderful tales are told about
wheat found in mummies sprouting, but these are probalfly
fables. A small example of this power of life becoming
dormant is scen in man in the case of an ordinary fainting
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fit. ' In such a case the fainting individual is in a state of
perfeet indensibility, and the respiration is very impers
feetly performed.  Fainting fits ave always produced by a
sudden impression made upon the nervous system, either
through the medium of the mind or by abstracting sud-
denly a quantity of blood from the brain. Tlere is o
discased state of the nervous system, recopnised by g
thologists, in which there is prolonged. insensibility with
very trifling activity of respiration, and to which the name
of trance is given. That most cases of tranee ave cases of
imposition, is unquestionable ; but still the discase really
dppears to have an existenee,

Somewhat, at least apparently, connected with the sub-+
ject of animal heat is that of animal luminousness, That
many of the lower animals have the power of emitting
light, is a familiar fact.  The ocean is sometimes lit up for
miles, and our own country affords us an example of
animal light in the glow-worm. But it is not generally
known that sometimes, a little before death, our own
bodies emit lizsht. As before mentioned, our structure
essentially contains phosphorus. When this substance

‘is subject to chemical laws, it copbines with oxygen,

and luminousness is produced. When the powers of life®
have become weakened, it is quite possible thatthe phos-
phorus is disposed to obey the laws of chemistry. in this
mauner, perhaps, the instances that have bieen witnessed
of “death lights,” as they have been called, may be ex-
plained. The following is an ipstance of one of these
cases, not gencrally known. The individual alluded to
was about scventy years of age, and the lights were scen

by five persons. We extract the following account from
E2 :

]

[l
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a medical journal: — * About eight o'clock in the evening
of the 80th of September, 1836 (two days ®efore her
death), two persons attending her, and leaning on her bed,
looked to each other and exclaimed, ¢What is that?’
The exclamation was caused by the appearance of a pale
flame aout a foot in length, and an inch and a lall in
preadth, slightly curved and peinted at the ends, mofing
slowly between the pillow, on which one of her hands
happened to be lying, and the board at the head of the
bed. The flame was sometimes bright and somelimes
faint, and gave a pale yellow colour to the lighter part of
the print-hangings of the bed. At times the inside of thé

_* *bed seemed lighted as by a lantern ; and more than once

il

the pillow on which her head lay, and her cap and face,
became quite white, She did not seem aware of the light

herself, as on one occasion, when she raised her Juminous

hand towards her eyes, one of the attendants interposed
her hand to shade her eyes from the light, when she
immediately put it down. She disliked light excessively,
and the room was all this time kept as dark as possible.
There was a stone wall on two sides of her bed. On one

occasion one of her attendants tied her cap, when the nail :

*of the thumb became luminous. " There were also dots of
lizht observed on the pillow, face, and cap.”

Besides the lungs and heart, the chest contains at the
top of the bronchus the larynx or organ of speech; and
the air that we breathe is one of the essentials to the pro-
duction of the sounds of the voice. In order to under-
stand even the clements of the very beautiful provisions
made for the production of animal sound, it is necessary
to have a general idea of the nature of sound itself.

"ol o LR
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_Sounds are produced by bodies in a certain state off

vibration. * These vibrations are communicated to the air,

and produce in it a number of waves or undulations,
which make a definite impression upon the organs of
hearing, and are ealled tones, These tones are compound
in their nature, being made up of a succession ok shocks,
occurring one after the other with’such rapidity that the
ear canvot diseriminate an interval. Tones differ from
one another, according to the rapidity with which the
shocks or vibrations succeed one another, the name given
to this difference being the pitch. Thus, if we tie a string
by its two ends of such a length that when we strike it it
vibrates sixteen times in a second, we have the lowest note.
appreciable to our senses,—we have the lowest ¢ of our
musical scale: when thirty-two times, lowest p, and so on.
Some very acute ears can discriminate the sound produced
by 24,000 vibrations in a’ second. This would be four
octaves above the highest ¥ in the piano. All the tones
between these two are multiples of, or proportions to thirty-
two; and, when they follow one another in accordance
with certain well-known rules, we have harmony, and,

when the reverse, diseords

%

Sounds likewise differ in their qu'tl:t_v or timbre, as it+ ==

is called,  Thus, when we sound middle & on a clarionet
and on a violin, we have the same note, the same number
of vibrations in each, and we recognise them as the same,
but still there is a difference in timbre or quality. What
is the cause of their difference is pot known.

« We can, of course, produce every sound in the musical

seale from the same string. This we do by altering its
E 3
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tension or tightness, the highest sounds being produced
when the string is tightest. ' ;.
Now, the sounds of the human voice are produced by
our making the gir strike against two litde strings, ealled
the voeal lignments, situated in the larynx, By means of
. certain smuseles; we can tighten or velax these in a rreat
:'uﬁu_-l_v of ways; and, when we have learned to do this,
we have acquived the art of producing all the sounds of
. which the human voice is capable. And yet these two
Jittle lignments are amazingly small. When at rest, their
average lemgth in o man is

tog of an inehy When
they ave stretched as far as we can make them stretel,
» -their length is f% of one, the difference being just

the fifth of an inch. In the female, the size is much .

smaller ; and the difference between repose and the

greatest tension only the eiglith of an inch. The com-

pass of the human voice is usually about a couple of

octaves, or twenty-four semitones, A good singer can make

ten intervals in a semitone; consequently, a good singer

ean produce two hundred and forty different states of

» tension of the vocal ligaments, and all this within the

®® szZepin, many siugcrsf have a voice of much greater compass
than two eclaves.

The vocal lizaments of boys are short, like those of

females. Henee boys, as well as women, sing treble,

. Men, with ligaments of the.ordinary length, sing about an

octave lower, or tenor; while those who have very ]uﬁg

ligaments sing lower still, or bass. .

A great many varieties of sounds are produced by different

animals.  Snakes are only capable of making one,—a hiss,

-

range of one-fifth of an inch. , Miraculous as this may
-

e
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which they do by drawing the air from their lungs
through the windpipe, As their lungs are very capacioug,
and eontain much aiv, this hiss is often very prolonged.
Most animals have different sounds ; some indicating
- 7 ¥ L R

terror, some pleasure, and some hunger, &e.  Thus, the
voar of a Lull is very different from his low, the, purr of
a Mon very opposite to his vom: The eries of some

" B 5 A ; . ' -
animals, as the neichinge of horses, or the braving of asses
o £l o 2 ]

are certainly sociable. "When we come to birds, we have
the production of musical notes; some of these are in-
stinctive, but some are undoubtedly acquired by hearing
tther birds sing. In man, we have this power ol pro-
ducing musical notes altogether acquired ; the faculty of
making instinctive eries; and in addition, what is peculiar
to him, the fuculty .of language, by means of which one
individual can communicate to another what is passing
in his own mind.

It is not owing to any peculiarity of the organs that
man can speak, inasmuch as other animals may be taught
to articulate words, and even sentences,” But, in such
cases, no idea is connected with the expression. The
" peculiarity of human language cmp-hts. in_its being o
perfeet medinm  of communication between mind and
mind. There is nothing that the mind can copeeive that
the voiee ecannot utter. The higher animals, as dogs,
horses, "&c., have a certain but very limited means ol
communicating with each other; but it rarely happens,
although occasionally with Ll::-rrs it does appear to happen,
jhat anything like an idea i= so communicated. The
neighing of a horse is probably a mere instinctive acknow-

ledgment of the wumt:, of another horse.

B 4 7
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Spoken language consists of a number of elementary
sounds, some of which are grouped together #& compose
a syllable. One or more syllables make a word, and a
number of wordg a sentence, which sentence contains one
or more ideas. From about twenty sounds, as many com-
binations may be made as to express all human knowledge,
thoughts, and feelings” At a very carly period in huthan
fus!m vy, man would desire to make language intellizible to
the eye as well as to the car. It is extremely probable
that hieroglyphics were first used for this purpose. If a
man wished, for instance, to communicate the idea of a
cow to the mind of another, through the medium of the”
other’s eyes, he drew a representation of such an animal.
It is believed that the hieroglyphic characters gradually
wore away until they lost their original shape, and became
I:L'prusenmlinns of phonetic sounds ; first, perhaps, syllables,
and afterwards letters,

Accordingly, in a perfect language, each one of the
twenty sounds, or of whatever number of sounds the
language is to consist, should have its corresponding
letter, and no more. But no language is so perfect, and
our own in particular i s very deficient : for we have many
simple sounds that we cannot express by one letter; and,
on the other hand, a single letter sometimes represents
4 compound sound. Thus, the sound expressed by th is
perfectly simple, and our i is a compound sound, being
formed in the act of transition from a, as sounded in af,
to e as sounded in theme. ~This is the reason why ¢ can-
not be sung in a loud m:-te as it invariably runs either intg
the ¢ or the e

The letters, or vocal sounds, are divided into vowels

¥
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and consonants, The charvacteristic of the former is, that
they are Pontinuous tones, while, when we utter con-
sonants, we produce an interruption to the breath.  This
is the reason that we can prolong the utterance of a vowel
as long as we please, while the sound of a consonant is
very momentary. The diflerence between ons vowel
and*another depends upon the 51!-’;1:0 we put our moutlf
and lips into when the sound is coming out. Of the con-
sonants, some are more momentary in their pronunciation
than others. The most so are called explosive ones, and
require us, when we say them, to altogether stop our
Lreath. The explosive consonants are b, d, p, ¢, k, and

L

g, when hard. The others are more continuous, and do-

. not rt*:luii'{: such a thorough and immediate stoppage of

the breath. Their peculiarities depend wpon the sound
Leing modified by the lips, palate, tongue, and teeth ; and
they are often named accordingly — labials, gutturals,
dentals.

Although all these sounds are easily enough acquired
by children, yet adults find the greatest possible difficulty
in doing so; and henece it is that a man rarely aequires

“the pronunciation of a language, not his natural one, so

perfectly as not to be immediately detected as a foreigner. *
The inhabitants, too, of many localities are characterised
by vicious pronunciation; i. e, by peculiar sounds, that
they do not seem able to amend. The Northumbrians
are famous for the ringing sound of their  : many nations
substitute a [ for our r, others d {or our #h, as dat for that :
the Welsh have long been noted for substituting f for v,
and p for b—* Fery goot,” zays Sir Lvans; “ 1 will make
a prief of it in my note-pock:" others, again, are too
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prone to employ the labial sounds, and are, in common
lansuage, said to lisp.  DBut, perhaps, the most*distressing
dilliculty regarding speaking is that of stammerers or
manters®; i.e. of those who do not possess the proper and
necessary control over the museles concerned in articu-
lation. « Generally speaking, the articulating muscles of
such individuals are more or less subject to im'nlun'tc_l.r}'
spasmodie contractions.

5 CHAP. V.

TIHE WAY THE FOOD 13 DIGESTED.

CurLpres, and growing animals, are continually adding
to their structure ; and adults are daily parting with por-
tions of their frames. The formation of the body, and
the keeping it up, is, as we have seen, performed by the
blood. This fluid, however, does not in health’ become
diminished in quantity. Had we no other evidence, we

should know from tlu's that the blood received constant’

* supplics from \:.'lthu'ut. And az we have seen that the
lood is always expending oxygen, carbon, nitrogen, liy-
drogen, sulphur, phesphorus, potassium, sodium, calcium,
inagnesium, silicon, iron, and chlorine, we should infer
that these supplies from without were composed of these
different elements, Dut; in point of fact, we see supplies
daily added to the system in the shape of food, and the
* To mant, is, in Seotland, the common cxpression indicating to
stammer.

-
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eye of science as clearly sees in this food every one of the
above enutherated elements.  Farther, we have seen that,
Lesides the clements necessary for maintaining its ine
tegrity, the Lody requires a good deal ofscarbon to burn,
in order to keep up the necessary animal heat. This, too,
is ndded to the system in the form of food. s .
The subject of digestion naturally divides itsell intg
two heads,— the manner in which the food is taken into
the systemy, and there acted upon, and the nature and
varicties of food. 'We begin with the former.,
When the blood is becoming exhausted of its elements,
a peenliar sensation—hunger —is experienced ; and, if it
be becoming deficient in fluid likewise, there is also thes =
scnsation of thirst. In a proper state of heallh these
sensations are exactly indicative of the wants of the bedy.
The cause of thirst is simply dryness of the coats of the
stomach (an organ immediately to be .1'1::'.lt:i1:+:i:]:j+ The
sense of thirst is felt about the mouth and top of the
throat; but that its true scat is the stomach has been
made clear from cases of wounded throat, in which it has
been relieved by pouring water into the stomach, through “‘
“the erifice in the neck. The fecling of hunger is believed
to be owing to a distention of the blogd-vessels of the* i
stomach, these blood-vessels having Lecome so «distended,
in order to secrete gastric juice. Whenever this dis-
tension is done away withy by the gastric juice having
been secreted, the hunger is ot an end.  The natural way
in which this is brought about is, by eating; but any sub-
séance that comes into contact with the distended vessels,
even although it eontain no nourishment, causes at least
a partial secretion and relief of the hunger.  This is well
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known by many savage nations, who, when they cannot
get food, swallow earth, and other indigestible faatter,

When, however, hunger is* felt, there is a desire for
cating nutritious food that has an agreeable and sapid
taste. It is found that sapidity is inereased, in many
instanees, by the action of fire; and hence almost every
pation, in all time, has practised the art of co:ﬂ:.cr_v.
When hunger is felt, and these agreeable articles of food
are present, they are placed in the mouth to be divided
into bits, and crushed by the action of the tecth,

These organs, the teeth, are, as is well known, situated
in the two jaws ; the upper jaw being fixed, but the lower
allowing of motion' both upwards and downwards, and
also from side to side. Three kinds of teeth are found
in the human species: those in the front, ealled incisors,
which are furnished with a thin cutting edge, and whose
office is to divide or slice the food; next to these come

the canine or dog| teeth, larger, and with.a sharper point,
calculated to tear asunder the food; and lastly, and mest
in the rear, come the molars or grinders, furnished with
an extended and flattened surface, and which are caleu-

lated to grind or conyninute the food in the same mauner

*as two millstoneg, one placed above the other, and moving
round, erush corn into flour and meal,

When the food is introduced into the mouth, by moving
the jaws up and down we cut it into bits with the eanine
and incisor teeth, and then,-pushing it backwards with the
tongue, it goes between the two sets of molars; and the
lower jaw, by moving from side to side, scon reduces st
to o soft mass. At the same time that this 1z done, two
glands underncath the tongue, and four at the back of the
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mouth, scerete a fluid called the saliva, which iz well
mixed with the Tood in the act of chewing, This sgliva
consists mainly of water, with a little saline matter. It
is produced whenever sapid fluid is intgoduced into the
mouth ; and sometimes it is seercted at the mere thought
of such food. Thus, memories of bye-gone fegsts, or
antitipations of future ones, are #hid to make people’s .
¢ mouths water.” The use of the saliva would :1;_.11‘.:1:111'.r
to be prineipally to communicate the necessary degree of
pulpiness to the mass.

When the [oed i1z chewed, and mixed with the saliva,
it is made up into balls, and, by the action of the tongue
and mauscles of the back of the mouth, pitched into the. ,
cesophagus, or tube leading from the mouth into el
stomach. When it has reached the cesophagus, it is no
longer under the control of the will, nor are we conscious
what is taking place in it.

Drinking is performed partly by helding .the mouth
a little back, and pouring the fluid in, and partly by
sucking ; i. e. forming a vacuum in the mouth, and holding
the glass containing the fluid to our lips. The pressure .

‘of the external air thus forces the fluid into the mouth, . -

in the same manner as it does into a 5111111:!. . e

When the food, liquid and solid, has got, into the
cesophagus, it is transmitted into the stomach.  This
is a large membranous bag lying underneath the chest.
Its office is partly to secrefe gastric juice, and also,
inasmuch as from our habits of locomotion we cannot,
like plants, be always eating, to serve as a kind of larder
for us, and thus enable us to dispense with the necessity
of too frequently ricei\'ing food. The proportional size

|
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of the stomach varies very much in the dilferent elasses of
animals, being very large in those animals which, like

i oxen, are intended to live upon food in which the

; " nutriment is notyconcentrated, and small in these which,

i like a tiger, ave intended to subsist upon very concen-
. trated aliment.  In man, who is meant to live on a mixed

g " dict, it is of a medinm’ size, ¥

1 * When the food has redched the stomach, a quantity of

; . austrie Juice is poured upon it. The stomach, by its con-

tractions, moves the whole mass about ; and in time, miu:ﬂ]_v
in from two to four hours, the whole forms a homogeneous

thin pulp, to which the name of chyme is given. Gastric

A |

« -juice consists of muriatic acid, which disselves the Tood,. and

L a particular prineiple ealled pepsin, which has probably the
power of inducing albumen to turn into fibrin, in the same ' i
manner as yeast induces sugar and water to turn into beer. 'I
The chyme passes from the stomach into the intestines,
where it is mixed with bile. It then separates into two por-
tions, otie of which is called chyle, which is another name
for incipient bloed, and which contains albumen, fibrin,
- serum, and other compounds of the clements of which
* the body is composed ; and ancther, which is the non-’
= # .nutritious part of the food. The chyle is taken up by
a scries of vesscls ealled lacteals, that terminate in a large
vessel called the thoracic duct. This thoracie duct pours
its contents into the circulating system just where the

o ———

. Jugular and subclavian veigs unite. Thus, although the

-3 blood is every second parting with its clements, it never ; k|
becomes less in quantity, because it is every momegt
receiving fresh supplies of these very same elements by
the thoracie duet, and which elemc;“s ave obtained [rom

: : -
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without in the shape of food.  The blood, also, as we saw,
receives comtinually supplies of oxygen from the air. |
As every one knows, this process of digestion, although
under the control of organic life, and in po respect under
the eontrol of voluntary acts of the mind, is very much
influenced |.n.' mental sensations and emotions ; gand, In
partfcular, it is deranged by depresiing emotions. When

this iz the casg, the chyle is imperfectly formed, the

blood imperfectly recruited, and therefore the body im-

perfectly nourished. The ultimate result of all this is

disease or death.
If solid food be abstained (rom, but water drank, a

person may live as long as forty days; but if both salid.

and liguid matters be not taken, the individual dies in less
than half this time.

We now come to our seeond topie, the nature and va-
rieties of food.  As we before had oceasion to remark, the
food of animals must consist of matter that has previously
cxisted in an organised state, i. e. must consist of either
animal or vegetable substances. Like the animal structures,
the vegetable are composed of saccharine, oleaginous, and

entimerate the more important of these. - _
: Ll
n. Saceharine proximate Principles in, Vegetables wsed as
Foaod,

Fotemost amongst these is,sugar; it exists abundantly
in many plants, as the sugar-cane, the maplg, beet-root,
grass, &ci  The composition ol sugar has been stated before.

Starch is another very important alimentary principle,
of which we consume a great deal. It is composed of—

L

“albuminous proximate principles. It will be Pmpm to =

L
L]
L]
-
-
-
-
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Carbon - - - - - a6
Oxypren - - - - 40
" ydrogen - - E S
. It is extremely abundant in potatoes, rice, all kinds of

grain, turnips, ﬁ]:pivs, and other fruits. Sago, tapioea,

- arrow-root, and the like, are entirely composed of it. The
following table will indicate the proportion per cenj, of
saccharine  proximate principles Luuhuned in some com-
monly-caten vegetables: —

In 104 b,
Wheat flour - - - = 55 lhs
Barley flour - - - - 60
Oat flour - - . B0 :
Liye flour = = = - (o
e Indian corn - - - -
Rice . - - - w8
Bran meal - - - - 40
Pen wenl - - = - 5O
Totatoes - & = Sty ko
Mangold wurzel - - o
Turnips - - - « il

We ought to include in the list of saccharine proximate
priuciples one not found in nature, but produced by art,
. and greatly taken as aliment. We refer to alechol, the

* product of the [ercnmtmu of sugar, and known under’

= * Jthe various furms of cider y beer, wine, and distilled spirit.
There can be litfle doubt but that the use of these
saccharine proximate prineiples is to supply the body with
carbon, to bo expended in keeping up its temperature.
b b. Oleaginous proximate }’;z'm;_-a}:fes in Vegetables used for
* Food.

Like the animal olenginous proximate principles, the ve-

getable essentially consists of oleine and stearine, Ina pure

\
]
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state the olive and poppy oils are extensively used as food ;
but of late Years it has been ascertained that all our eommon
articles of vegetable food essentially contain & considerable
quantity of oil or oleaginous principle. The adjoined table
will indicate the proportipn contained in the common ar-
mlr:*s of diet used lb} man, or the d'ﬂmmla upon white flesh

man feeds, namely : .
N Tap 10 Qs
Fine whent lour - - = 2% 1hs,
Bran - = - - - 34
Larley flour - - - -
Oat flour - - - - 4
Indian corn - - - = 0
Beans and peas - - ERL
Potatoes and turnips: - - - 0}

. Whent straw = - - - 9
Oat straw - - - M2
Clover hay - - L. i
AMeadow hay - - - S

The use of the oleaginous proximate principles of vege-
tation is the same as that of the saccharine; to wit, to
furnish carbon. Whenever men are prevented by accident
from obtaining a due sup-]:]:,' of saccharine proximate prin-
ciples, they instinetively cat a Jarge quantity of oleaginous,
derived either from an animal or vegelable source Thus
the natives of polar regions, whose climatd prevents them
raising saccharine eorn crops, consume an immense quan-
tity of blubber, train oil, &e. '

e. Albuminous proximate Prineiples in Vegetables used for
Food.

«Like the albuminous proximate principles of animals,
these are composed of carbon, oxygen, lndrcurum and
something like fifteen per cent. of nitrogen ; and it is like-

F Ll
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wise very probable that the sulpliur, phosphorus, and
other necessary constituents of the human bodys are united
with them. g

One of the most important of them is gluten, which
bears a great resemblance to animal fibrine. It is com-
posed oe follows 3 ie. the proportion of the four following

.ulemr:nta are in it as ollows : — -

Carhon - - - s
(heymen - - - ST |
Nitrogen - - A P Yy
Hydrogen - - . T

Albumen and easein, identical in composition, and
* therefore in nutritions properties, with animal albuinen and
casein, are likewise common constituents of most of the
vegetables that, under the guidance of instinct or expe-
rience, we have used for food. The table we here quote
will show the proportion per cent. of albuminous com-
pounds contained in the vegetables that we usually con-
sUme 1 —

Per Cont.
Wheat flour - - - 10—19
Dran - - A 16
Barloy - - - - 12—13
g Oats g I el - = =19
Rye " - - - - 10—15
Indian corn - - - 12
Rive - - - - 7
Deans - - - - 2425
Paas - = - - 24
Potatoes - - . - - @
Turnips - & o= - - 1}

L]
The use of the albuminous proximate principles, when
taken as-food, is not to furnish carbon for fuel, but to

-
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afford to the bedy all those elements of which it is com-
’ . posed, aud of which by its constant wasting it is always
needing a supply. [
It will be seen, by a reference to the above table, that
i oats contain more real nutriment than any other kind of
i food that we derive from the vegetable kingdom. = .
Phe composition of the diflerent ‘articles of diet that we
take from the animal world may Le taken from the ae-
count of the composition of the animal structures, of which ]
we gave an outline in Chapter III.  No saccharine prin-

e

ciple is obtained from animals, excepting the sugar con-

! [nined in milk ; but flesh alfords plenty of oleaginous and

l albuminous ones, usually much concentrated. If man sub-» »
sist upon either animal or vegetable food exclusively, he is

L \!' apt to fall out of health. This probably arises from the
digestive organs being too large for a purely cm']'.i*..'nruus.',
and too small for a purely herbivorous, diet. The proper

' rule is to employ a varied diet, drawn from both king-

doms.
| .
] L]
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CHAP. VI 9
THE WAY WE MOYE, AND THE INFLUGEXCE OF THE MIXD
UPON THE BODY.
- . bl % -
. Tue faculty of locomotion is one of the characteristics of .

f.]_ue animal creation; and its eXercise, indeed, is indis-
pensable for its existence. Very beautiful contrivances

are provided in the different classes of animals for its due
]
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and facile performance. In all, except some of the very
lowest, the great agent in lovometion is muscle ;*which, by
contracting in obedience to the will, makes the two points
to which it is astached come neaver. to cach other. The
simplest method of locomotion is, perhaps, to be found in
amimalz®of the worm and leech tribe.  These creatures
Liave two sets of I1il.1.~in?|vs:, one running along their bodies,
and the other passing vound them in rings. When they
contract the former, thev draw their heads and tails to-
gether, so as to shorten their bodies; when the latter, they
diminish their dinmeter, and consequently lengthen their
hodies. By performing these two actions alternately they
get along.

The higher animals, however, besides muscles, are fur-
niched with a hard substanee, to which the museles of Ioco-

motion may be attached. This is called a skeleton. In .

insects, erabs, &c., this skeleton is on the outside; but in
all the animals that have a backbone, and therelore in the
himan Tace, it is internal, and composed of a number of
distinct bones artienlated to one another by ligaments. Al
these articulations or joints admit of more or less freedom

of motion. In order jo facilitate this motion, the joints are

* * *kept well Jubrigated by a fluid secreted for the purpose.

How thes contractigns of the muscles make these joints
move may be easily pereeived.  Suppesing, for example,
that a muscle went from the palm of the hand to be
fastened into the middle of the lowest bone of the fore
finzer : when, by an acf of the will, this were made to
contract, the result, of course, of the contraction would be
to draw the fore-finger towards the palm of the band. I,
on the other hand, a muscle went from the back of the

i
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hand to be inserted in the middle of the back of the
lowest bome of the forelinger, and if this muscle wero
made to-contract, the rvesult would be that the finger
would be straightenced, —made to point, in fact.

To make intelligible the dilferent bones, joints, ‘and
museles of the human body, wounld occupy byefmr tuo
miuth space; nor, indeed, could it Ve done at all without
numerous illustrations.  And it will, perhaps, be as i
teresting to describe the various attitudes of the body, and
the various kinds of locomotion witnessed in the vertebrated
animals.

A very few of the vertebrated animals, as the serpents,
lean upon their whole body, which altogether rests upon. .
the ground ; but by far the greater number ave supported
upon extremities or limbs: and when an animal rests upon
its limbs, it is said to stand. The muscles in this act of
standing are by no means passive; on the contrary, those,
whose business it is to stretch out or extend the limbs
must be in continual action.  Ience standing is more
fatiguing than walking, inasmuch as during the latter the

extending museles only contract alternately with the s

" bending ones, and therefore both get a rest, and only do #

half as much work as when starding. o

In standing, however, something more is necessary than
keeping the extending muscles contracted. The body
must also be kept balaneed. It is clear that this will be
more casily done by an animad that has four limbs to stand
upon than by one that has only two. To compensate [ur
<his, animals that have to stand on two extremities only
have always their feet very large, so as to afford a greater
base of support. The diffirence between the feet of a

r 3
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man and these of a hovse, or those of a duck and a eat, in
this respeet is very striking.  The smallness of the extre-
mities of quadrupeds is one reason why they cannot main-
tain an upright position when placed upon their hind legs.

It is not, however, quite correct to say that quadrupeds

ennmot stand upon theic hind legs, for some can, Monkeys
and bears are ux:u‘nple‘s of this; doms and horses can ilso
he taught to do so for a little.  But this habit of standing
upon the hind legs in quadrupeds, whether acquired or
natural, is very imperfectly performed. Even monkeys
seldom use it when walking ; and the ourang-outang itself,
when standing, likes to avail himself of a long stick.
» Sitting is a much less fatiguing attitude than standing,
as the extending museles of the neck and body only: are in
action. In lying, no muscular contraction of any kind is
necessary 3 and hence this attitude is the one chosen for
(reposing from fatiznoe,

The various kinds of motion are pu:.-rfurmed by alter-
nately contracting and expanding the limbs, When a
man walks he is continually performing the evolution of
standing upon one leg, and then putting the other for-
wards : he then st.'m:lsi upon the latter, and moves the one
*he did stand on forwards. A quadruped goes upon the
same plansonly he stands upon a pair of limbs at a time,
and then moves the other pair, and so on. Hultuislg is
manazed somewhat differently, and the body altogether
quits'the ground at intervals; and a running man springs

through the air. rests on his right leg, springs through the

air, rests on his left leg, and so on. Of all two-legreds

animals the ostrich is the swiftest.  # Their speed,” says a
naturalist, writing regarding them, **is great ; the swiltest
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gru_'g.'lmtnuf eanot overtake them s and even the Arabian
and his hosse are obliged to have recourse to cunning as
well as speed to close the chase, by throwing a stick
dexterously between the legs, or otherwjse to disable it.
In its flight it spurns the pebblgs behind it like shot
against the pursuer, Nor is this its only mode of annoy-

amcd,  Dr. Shaw, who gives a prefty account of the airs

whieh the ostrich plays off in o domesticated state, f:l.l:lll.iilj__?'
itself with its expanded wings, and secming to admire its
own shadow, states, that though tame and tractable to
those familiar with them, these birds were often very ficree

to strangers, especially those of the poorer sort, whom they

would try to run down and attack with their feet. Tliey. .

are capable of striking with great foree, and the same
author gives a melancholy account of a person who was
ripped up by a stroke of the pointed and angular claw.”
Another form of motion is found in quadrupeds, and is
named the amble. This- pace is natural only to the
giraffe, but horses can be made to acquire it. It 1s a-fast
kind of walk, the two legs of one side being moved
together, while the animal rests upon the other two. We

and tumble down. Trotting is a mueh superior pace, and.
is performed as follows: the fore foot of the, right side
and the hind foot of the left are raised and advanced, and
when these arc set down, the fore foot of the left side and
the hind foot of the right age raised and lLLl‘-'ﬂI]EELl A
rrﬂ[!np is performed in l]m same manner, but faster.  In
cantering, a howse first puts down its left hind foot, then
its vight hind foot, next its Jeft fore foot, and then its
riglit fore foot.

" believe that ambling horses are liable to lose their balance
L]
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=~ Some water-dogs are also web-footed ; but when the ex-
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In leaping, the extremities are suddenly contiacted, the

Joree of the contraction being to drive the by into the

air.  The distance that a man can leap is comparatively
little, but that of some of the other animals is very oreat,
In the kangavoo, for ,‘ux:'uuph,'tlm museles of the hind
extremigies are w onderfully Lu‘fw, and streng; in fact, the
animal looks all hind ]'Ln‘:- together, and it ean jump a Yery
'lnn:__; way ; indeed, its mode of progression is by a series of
jumps.  We, too, in this country have jumping animals, of
which the squirrel is the best example. The rabbit, also,
has very strong hind legs, and when it is moving along it
Jumps with them like a kangaroo, although it walks with

.its fore pair.

Swimming and flying are two other modes of loco-
motion.  All animals, save man, can swim naturally, and
man himself ean acquire the art.  Some.animals, as ducks
and others, are intended to spend much time in the water ;
and in*order that they may bring a greater extent of surface
tg\pa{‘dle with, their toes are joined together by a web.

tremities of an animal are intended solely for swimming,
they are co:]sidemhh’ modified. All quadrupeds have an”

« » .arm, a fore arm, and a hand, or parts carresponding to these.

In the cage of the animals in question, the arm and hand
are little developed, but the bones of the land are made
very large, and to extend over a wide space; the hind legs,
on the other hand, almost disappear. Thus, in examining
the skeleton of a° Mnk- we can scarcely perceive that
lower cxiremities exist. In swimming, whales and seals

scull themselves with their tails.  In the fishes, the action

of the tail is also predominant ; but they are assisted by the

¢
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‘along the air for a hundred yards, angl are often so high
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fing, of which the side fins may be taken as representa-
tives of thes hands and legs, A man in swimming pripels«
himself by his hands and*legs, which he uses somcthing
like oais. 5

Several quadrupeds possess a gquasi power of flying;
that is to say, they can go through the air o consslerable
disténee, being helped by what look like wings: but in,
the instances to which we refer no propelling power is
given by the wings; the impulse is all taken from a
spring or bound, and the organs that look like wings
act merely as parachutes. There is a species of squirrel
called the flying squirvel, the members of which have
a web of skin extending from the fore extremities tos_=
the hind ones and to the tail. This membrane su }ﬁrﬁi 1!-“'}':
the animal in the long jumps it takes from tree Yee.
The bat possesses the perfeet power of flying, i‘l“‘{'}l.lgll

this animal, being a mammal, has no true wingss I it

ﬂ

the bones that should be the fingers are wonderfully ;‘h;\i‘*

loped; and what we call the wing of the bat is the™s Q"
that extends between the fingers.  FEvery one has heard ol

the flying fish, as they are cilled: these sometimes skim =

above their native element as to clear the deck of a ship.
When we come to birds (insects we are purposely

leaving out of the question), we arrive at thie wings,

These conzist of feathers attached to strong muscles be-

longing to the arm, fore arm, gnd breast. These are all

so arranged that the giv is strack 1.;.'it!1 gmﬁ[er force during

the down-stroke than during the up-stroke. But even with

this contrivance the amount of force, expended in any

living structure propelling itself through the air is most
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amazing, far greater than that expended in the severest
dranght or the strongest exereise. It is supptsed that a
swallow, when merely sustainin® itsell in the air, exercises
a force to prevent fulling equivalent to what would raise
its own weight to a height of tyenty-six feet in a second.
When tve consider that it takes so much simply to main-
Jtain it where it is, what must it require to raise and pfopel
it? Aund yet what a distance some birds fly in a short
space ! A hawk, for example, can traverse the air at the
rate of a hundred and fifty miles an hour, and many swal-
lows probably fly a thousand miles in the course of a day.
It iz this enormous amount of muscular exertion thdt
is necessary for flying that renders any attempt of man so
to travel quite out of the question. We extract Dr.
Carpenter's calculations regarding this peint: —* It is
impossible,” writes this physiologist, **for a man to sus-
tain himself in the air by means of his muscular strength
alone in any manner that he is capable of applying it. It
is caleulated that a man of ordinary strength can raise 133
Ibs. to a height of 3} feet per sccond, and can continue
this exertion for eight hours in the day. He will then
exert a force eapablg of raising (134 x 60 x GO x 8) 381,600
Ibs. to a height, of 321 feet, or one-eighth of that amount,
namely, 47,700 1bs., to the height of 20 feet, which, as we
have seen. is that to which the bird would raise itself in
ane second by the force it is oblized to exert in order to
sustain itself in the-air. Now il we suppose it possible
that a man could by gny means concentrate the whole
muscular power required for such a day’s labour into as
short a period as the accomplishment of this object re-
quires, we might find the time during which it would
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support him in the air by simply dividing this amount
by his weithit, which we may take to be 1501bs ; the
quoticnt is G158, whicl is the nmumber of seeonds during
which the expenditure of o foree that wonld raise 47,700
lbs. to a height of 26 feet gill keep his bady supported in
the air, and this is but little more than five nfnutes,
There is no possible means, ]_.:m'ur.m‘, by which a man
could thus coneentrate the foree of eight hours' labour into
the shiort interval in which he wuuld lave to expend it
when supporting himsell in the air,

All these muscular movements are produced h!. acts of
the will.  Their rapidity is sometimes very great. Thus,
some men are able to pronounce 1500 letters in a minute.
This implies 1500 distinet movements, and 1500 distinct
acts of the wilLb® It is caleulated by Haller, that a dog,

when running, will exert as many distinet volitions, or acts

< of will, it & second, as 200. All this is very wonderful;

. and it is not surprising that young animals perform these

voluntary movements very imperfectly at first, and that it

i3 not until after repeated trials, and repeated failures, that
they acquire the proper method of doing them.

" In this latter respect, these voluntagy movements differ

very strikingly from what are called instingfive actions, or

those actions of which the performer is conscious, but which

=" he performs whether he wills or not. These are done from

the very first as accurately as afterwards; and a child, for

" example, sucks the moment it 4s born quite ecasily. So

ke also does it swallow with ease from the first. Besides these

aclons of sucking and swﬂlnwing, few of the movements

h performed by the hwman species are instinetive. ~ Perhaps

t * Alison, .
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throwing the hand belore us when we Bill, and winking
when an object 3[1]:1‘1.1;“.:1“.'3 the eye, are the ull|:|’ otler
examples.  But among the lower animals very :.1-|-'|‘.{Iu;
illustrations of @ery complex instinetive movements are Lo
be seen.  One or two of these may be interesting.

Thee ant lion, a little insect that feeds upon ants, aflfords
a good example of curious instinetive sets, Tt Moves
slowly, and is not able to eatch its prey unless it can
entrap them. To do this, it digs a pitin the sand about
twenty inches deep and thirty across. This pit it so
constructs, that the sides gradually slope from the top to
the bottom. The ant lion conceals itself at the bottdm
of this pit, and when an ant slips over the sides, casts a
quantity of sand upon it, which insures its relling to the
bottom.  The unfortunate ants, in falling, frequently
testroy the side of the pit a little; but the ant lion in-
variably restores it to its proper angle of slanting. TIn -

all this there i3 1o reason to believe that the animal
reasons; but in all probability it dees it all in obedience
to a blind instinet.  There is a spider called a Mygale,
that constructs a very curious house for itself to live in, .
lines it with a silky substance, and puts in it o door with
a hinge; and if any person approach and try to open
the doow, the insect tries to keep it shut by holding on to

the door opposite the hinge, and fixing its legs into some
holes, or staples, that it has made. There is an insect of
the wasp species, called 2 Pomphilus. This insect lives

upon flowers, but its, larva is carnivorous in.its diet. ol
Now before a pemphilus lays her eggs she goes and
Lkills a spider or a caterpillar, and places it beside the i
egz, so that when the young is hatched it may have
- L& ‘
|
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a due supply of food. This insect, however, cannot
know what ® is doing this for, The ingenuity that bieds
display in building their nests must suggest examples of
instinet that are very wonderful.  But peshaps one of the
most complicated instinetive acts is aflorded by the manner

in which beavers build theie huts.  In the summems these

. . & . " =
animals live alone in country quavters, but as winter

appraaches they congregate together to construct a winter
residence. About two or three hundred unite, and
seleet a river or luke, preferving the former. Their first
work is to insure the water being kept at a uniform
height, by means of a dam. This dam they construct
of branches of trees interlaced into one another, the

JAntervals being well filled with stones and mud., Now 1if

the dam go across running water, it is convex towards
the current,— the very form that gives greatest stability.
But if the water be still, the dam is made straight

. When this dam is finished, the beavers of the colony

divide themselves into a number of groups or families,
and the animals employ themselves in buoilding houses.
The material that they use is wood, which they cut down
with their strong ineisors, and cast igto the river above
their locality, so that the stream may Hoat it down. They
daub over their walls a coating of mud, which, when the
cold weather comes on, freezes and forms a hard and solid
casement ; and it has been noticed that they perform
this operation late in the season, so as to insure {rost.

All this—and had we space we wight narrate much

mere—looks like the result of reasoning; but there can

be no doubt but that it is all pure instinet, i.e. that.

these actions arc performed, not on account of ® obser-

L2l
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vation and reflection, in the mamner that man docs,
bt in obedience to impulses of which the amimal knows
nothing, save that he feels them, Th us, when a beaver
is placed in eipeumstances where he ean have no possible
motive, and seeure no pussibl:.‘: end in building, he still
buildsa OF this we have a rather remarkable instance,
[t relates to a pet beaver belenging to Mr. Brodtrick,
who thus narrates: * The animal avrived in this country
in the winter of 1825, very young, being small and
woolly, and without the covering of long hair that marks
the adult beaver. Tt was the sole survivor of five or
six which were shipped at the same time, and it whs
in a very pitiable condition. Good treatment quickly
restored it to health, and kindness soon made it familiar.
When ealled by its name — Binny— it generally answered
with a little ery, and came to its owner. The hearthrug
was its favourite haunt, and thereon it would be stretched
out, sometimes on its back, sometimes flat on its side, -
sometimes stretched out on its belly; but always near its
master. The building instinct showed itself immediately
it was let out of its cage, and materials were placed in
its way, and this before it had been a week in its new
fuarters. Its':‘;[rc;]gth, even before it was hall grown,
was very great. It would-drag along a large warming-pan,
or a sweeping-brush, grasping the handle with its teeth)
so that the load came over its shoulder, and advancing
in an oblique direction till it arrived at the point where -
it wished to place it. The. long and large materials were
always taken first ; and two of the longest were generally

laid crosswise, with one of the ends of cach touching the
wall, and the other ends projecting out into the room. 1
3 L
4 -
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The area formed by the cress brushes and the wall he
would fill wp ‘with hagl brushes, rush baskets, bogks,
boots, sticks, cloths, tﬁllﬂi turf, or anything portable.
As the work grew high, he supported hingelf on his tail,
which propped him up ulmirllbh : and he wounld often,
after laying on one of his hn:l]l.hu-f materials, sit wp over

’

agaifst it, appearing to consider Ris work, or, as the
Ll

country people say, to ‘judge’ it. This pause was some-
times followed by changing the position of the material
¢ judged ;” and sometimes it was left in its place. After
he had piled up his materials in one part of the room —
fir he genegally chose the same place — he proceeded to
wall up the space between the feet of a chest of drawers,

its lews to make the bottom a roof for him, using for
this purpose dried sticks and turf, which he laid very
even, and filling up the interstices with bits of coal,
hay, cloth, or any thing he could pick wp. This last
place he seemed to appropriate for a dwelling ; the former
seemed to be intended for a dam. When he had walled

up the space between the feet of the chest of drawers, he:

proceeded to carry in sticks, cotton, hu}f, &e., and to make
a nest.”

There is, however, one instance on record ,where a
Lieaver seems to have modified his building propensities
to meet a present emergency. One was confined in the

* menagerie at Paris. The season was winter, the ecold

was intense, ‘and his cage door shut very imperfectly.
Ity was the custom of his attendint to supply him with
apples, and other vegetables, to eat, and with branches to
amuse him with pulling to pieces. One night there

_which stood at a little distance from it, high enough in
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came on 4 fierce snow-storin, and some of the snow was

A blowwn into. his domieile.  Theg poor animel took  his

houghs, and interlaced them throgezh the bors of his coge,
and filled up the vacant place with his apples, earvots, &e.
He then covered the whole with snow, which the frost
soon  shiffened, and thus formed an effectual shelter for
himself, ¥ =
Besides these voluntary museular. movements, performed
in obedience to the will, and the iustinetive ones that we
have just considered, the muscular system is also often
involuntarily affected by the mind, Thus the feeling
of the ridiculous excites those complex movepents of tlie

e « muscles of the face that we call laughing. In like manner

grief induees weeping. The museles of the fuce are even .
slichtly affected by nearly every mental act; and as each
man has a peculiar mental. identity, so do these mental
acts produce a little difference, which soon becomes per-
manent, in the relative contraction of the individual faces.
To discover by these appearances of the face the mental
character, is the business of the physiognomist.

Seome violent mental emotions sometimes affect the whole
muscular system quite without our willing it. Thus great

® » fear often produces trembling of the whole muscles, and the

sensatiomsof horror occasionally brings on writhings, as thc}r‘
are called. Thus, some mental emotions have actually ﬂm‘
power of strengthening, and frequently do so strengthen,
to a very remarkable extent, the Torce of the muscular
contractions. Of this nature are anger, military enthusiasm,
fanaticism, &e. On the other hand, grief; and particulady
despair, diminish the muscular strength, and the latter
sometimes temporarily altogether paralyses it.
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The mind powerlully afleets other parts of the system
besides thesmuseles.  The following is a summary of semee
of the more striking of such.

The exciting emotions that act permanegtly, but withont
violent agitation, such, ['1:1' instance, as the “emotion of
pleasure that attends any occupation which interssts and
oceifpies the mind,—the emotion of hope from the pros-,
peet of lasting enjoyment or of returning health, —the
emotion of benevolence which attends the conferring, or
that of gratitude which follows the receiving, of benefits;
even the excitement produced by a certain degree of the
feeling of indignation,” have several very decided effeets

upon the system. They cause a permanent glow upon = =

the face; they increase the secretion of the eye, and
thereby augment its glistening ; they render the skin far
less liable to feel the sensation of cold; they are said to
inerease the quantity of carbonic acid thrown off at the
lungs; they unquestionably promete the digestive powers;
and they fortify the lLody to a most remarkable degree
against the eftects of contagion and malaria.

But if any of these exciting emotions act very suddenly

‘and violently, none of these beneficipl effeets are to be

seen.  On the contrary, the heart’s action is usually
much exeited, and a temporary fever , produced. » So fear-
ﬁtiij’ has the heart’s action sometimes been increased, by
anger for instance, that immediate death has resulted.
The local effects of some of the sudden exciting lm'ssimls
are extraordinary enough. Thus gurprise causes the blood
ta congeal in the internal organs, and to desert the skin,
and thus to render it pale and constrieted ; while shame pro-
duces the opposite efleet, making the blood gorge in the
G .
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skin of the face and neck, or causes blushing. Then

& sorgow causes the secvetion of tears. -

On the other hand, the depressing emotions, when they
act permanently and without violent agitation, such as
the feeling of enmui from want of oceupation, the feeling

-
of depeession from continued disappointment and hope

deferved, or the reprbaches of a conscience ill at Base,
-

produce just the opposite effeets from the exciting passions.
Thus they render the face pale—who does not remember
the pale fuce of sorrow ?—the cye dull, the skin readily
chilled ; they also diminish the cxcretion of earbonic acid
from the lungs, impair the digestion, and in a very marked
degree render the body prone to yield to contagion and
malaria. :

The depressing emotions, when they act suddenly and

* violently, as extreme horror or grief, tend to produce stap-

page of the heart’s aclion, which stoppage is somelimes
fatal; and others belonging to this class produce strange
local effects. Thus, fear acts on the skin, nnx'iet_\,r_ stops
the secretion of mucus about the mouth, &ec.

Besides producing involuntary motions, and influencing
the organic ['uul:t[nns of the body, emotions sometimes®
produce scnmtinn_-., Thus fear brings on a peenliar sen-
sation of, chillinass :Lm] a constriction of the skin, and
horror brings on nausea, Also, various emotions excited®
in the mind bring on various and sometimes very anoma-
lous sensations. We may cite, as instances of this, the
strange sensations experienced by individuals when touched
by metallie tractors, and which were just as vivid agd
intense when fictitious ones made of painted wood were
used ; and when subjected to the manipulations, &ec. of
Animal Magnetism,
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Not only has thé mind an involuntary action upon the

body, as cxemplified by inveluntary muscular movemeants, #

and the influenee of the emotions, but sexsations produce
cfiects upon the system that may casily be perceived.
Thus the sensation of p:ii‘u tends to produce weeping, and
that of tickling laughter; the sensation of wearmess or
listl®ssness produces yawning—a prefty complex operation ;_
and other sensations bring on coughing, sneezing, hiceup-
ping, &e. A peculiar idiosyncrasy often exists in individuals
as to the effect of sensations ; and what has no effect upon
one person, as, for example, various odours, may excite

nausea or fainting in another,

It is a very singular fact that all the involuntary actions « =

of the mind upon the body are instinetively interpreted by
a spectator. No sconer does an emotion or a sensation
produce its effect upon the countenance, and its appro-
priate gesture, attitude, &e., than a bystander at omce
understands the nature of that emotion. We say that
they are instinctively interpreted, i.c. that the interpre-
tation is not the result of reasoning, for they are very easily
understood by young children, moreover they aflect us
‘more powerfully than words can do; and, indeed, the

A : -
expression of the countenance, the sound of the voice, and =+ 7

the whale appearance of an unaffected person under the
infloence of strong excitement, express wore meaning and
more shades than words can express or experience learn.
+ Every body can understand the external eflects of emo-
tion and sensations, but a few only of us can suceessfully
imitate them, particularly when these effects are not present
before us. To do this, constitutes the art of Acting.

But every one has to a certain extent, when e witnesses

G2 .
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these changes in the body produced by emotions, au in-
Nstinetive desire to imilate them.  "Thus childven alinost
invariably acquire the gestures, &e. of their companions.
The eatching nedure of ypwning, langhing, and crying, is o
matter of notoriety. Diut more striking illustrations of this
miy heeseen in the case of the rougher passions; and very
JMecided imitations of these may be witnessed. The 1]1*:_;'1'-;C to
which thisimitation is carried depends a good deal upon age
and sex, and also upon the nervous temperament of an indi-

vidual. Bat, pevhaps, the most powerful predisposing cause
ofall to imitate these expressions is the presence of numbers.
In this manner is not only to be explained the rapid pro-
= » nagation of nervous discases in schools and the like, but

also many absurdities of religious fanatiscism, violences of ‘\ |
party politicians, and the extreme excitement of courage :
or depression of panic amengst soldiers, ‘i

/4

i
] CHAP. VII. " |

: s THE CAUSES OF DISEASE.

: A
Mepicise, perhaps, knows more about the causes of ™
diseases and their prevention than about any other sub-
ject that comes under her provinee: and were circums

stances spch that it were pessible she ecould enforce her -
rules upon this subject, there can be no doubt but thet
human life would be very much extended, and much 1

suifering and sickness aveided. We have an instance of
L -t
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what has been done in this respect in lh:' prevention of
small-pox. ® Save in remote districts in the Highlwads#
where vaccination is either not known or will not be sub-
mitted to, this loathsome and fatal scourge of the human
race is almost annihilated, Dot excépting in this case, the
medical men have it ravely in their power to pressribe {or
thc.prm'unliml of dizease; and their advice is ouly sought,
when the malady is formed, too often, indeed, when it has
taken too decp root. 1t is, then, of the greatest conse- i
guence that the general public should know something of
the causes of diseases, in order that they may avoid and
counteract them.

A dozen men, we will suppose, are out shooting together. « =
A storm comes on, and they have to walk home in the
rain, which thoroughly drenches them all.  Next morning
eleven may be none the worse, but one may. be laid up
with inflammation of his lungs. A dozen men may, habi-
tually, take every day too mueh wine and buteher’s meat;
eleven may not take the gout in consequence, but ong may
become a martyr to it.  Twelve men may walk into a fever
ward, and only one cateh the infection.

That is to say, there are two kinds ol eauses of disease,
cxisting and predisposing ; and that to sat up a disease, Loth = '_
must be present. The one in the twelve in whom cold
excited the inflammation was predisposed to the disease,
the one in the twelve who took gout had probubly a

‘hereditary tendency to it; and the one in whom i.'-'.‘r!l[':l:_‘.‘fiiru o,

set up fever had the predisposiyg eauses of fever in his 3
Zonstitution. It is often quite impossible to aveid Doth

the predisposing and existing causes of discase; but ina

G
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great majority +;f cases it is possible to aveid one set, and
“iliisis ql!ilu suflicient for the purpose. -

Among the predisposing enuses of disease, a foremost
place must be gien to the hereditary tendeney ; that is to
say, the tendency to particular digeases which is transmitted
from pavents to children. This is only part of a general
Jaw that the u[l':tl:uriu;: inherit the peculiarities of those
from whom they arve descended.  Of this many illustrations
must oceur to every one.  The thick lip of the Austrian
dynasty is to be observed in all the portraits of members
of the family. The ladies of the Duke of St. Alban’s
family are said to be striking resemblances to their beautiful

sancestress, Nell Gwynue.  The members of our own royal

family have for gencrations preserved the same cast of -

feature. Perhaps the most striking illustration of such
hereditary transmission occurs in those cases where some-
thing unusual is present in the conformation of some part
of the body. Thus the American ealeulating boy Zerah
Colburn had six fingers and six toes, instead of the proper
number, and so had a number of his kin: all having
derived this peculiarity from a common ancestor four

generations back. [laller describes a web-footed family ,

: » who had inherited the peculiarity from a mother; and Dr.

Watson kaows a musician whose father, grandfather, and
areat-grandfather were web-footed.
The diseases, a hereditary tendency to which is trans-

o« nitted from one generation to another, are insanity, gout,

scrofula, and asthma, ang, but less certainly, a few other
diseases. .

Now, if both parents liave a hereditary predisposition to
the same disease, this predisposition becomes so strong in

o

-
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the offspring that the slightest exeiting cause is suflicient
to set it upt It is owing to this that marviages hebgeengs
two near relations, i. e, between: two individuals with pro-
Jhably the same predisposing tendencics, ois so very vbjee-
tionable. 2

Any individual with a predisposing cause to ang discase -
'n.'ilr, of course, if he is wise, take great precautions :ngu[lisE
being expused to the exeiting cause or causes of it.

Another predisposing canse of discase is a state of too
areat plethora, as it is ealled. This is cansed by too high
living and too little exercise, The diseases to which it
most predisposes arve apoplexy and the inflammations,
Tts means of prevention are obvious: a diminution of foods =
and drink, and an increase of exercise.

A cause, or rather a set of causes, of a different nature
from the above, and which produce deficiency of the cir-
culation, and increase the susceptibility of the nervous
system, predizpose very extensively to disease, and espe-
cially to fevers. These causes are, deficient nutriment, a
deficient supply of pure air, long-continued depressing

_ passions of the mind, and excessive and too long con- .
tinued exertion. Thus it is that we see those fatal epi- »
demics of fever, &e. commit their ravages among thes ®
poor inhabitants of our large towns, by far the most
wretched class in the community, and net among the
came class in the country, the members of which are not
* exposed to ‘the above predisposing causes : thus they __
attack the very poor, and scarcely ever the rich ; beaten
frmies, and not victorious ones; distressed and broken-
hearted men, and not more fortunate ones, et

This cause, or set of causes, is probably the source of

G4
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more discase than any other in this country, particularly

win Luge towns. Every epidemic of fover thit we have

had for many years past has becn clearly preceded by

a state of unusyal poverty ; and there never has been Ly

state of uwnusual poverty, but it has been followed Ly
- an epidemic and fever.

h That in isolated cases, a depressed circulation and Sus-
ceptible nervous system are the predisposing eanse of feve
has been witnessed hundreds of thousands of times, j].;-

same hias been nearly as often observed in cases of inter-

mittent fever or ague.  Thus, soldiers that have been ex-
posed to the exciting cause of it have kept frec from the |

= «disease when strong, but have taken it after havi ug been
weakened by exertion and faticue, Dr. Gregory used to) "
tell a case in point. Mis ‘brother-in-law commanded ‘\ .J
battalion in the West Indies. He was a strong active
man, and did not take fever, although those around him f
were suflering severely from it. . At length he received a
wound, and, against the advice of the regimental surceon,
insisted upon resuming lis military duties before Lis
. strength was restored. The consequence was, that he : ;
* took so violent an attack of fever, that his life was

e * sdespaired of.

That a eertain amount of Sufﬁ*riug, both of mind and
body; must be endured in this world, is undoabted ; but it
may be believed that philanthropy could relieve so much

o= 0f it 25 to lessen the mortality at present produced by the* .

cause of disease just mentjoned. *
Then certain causes predispose to particular discases, ad

long-continued exposure to heat, to liver affections and 1
dysentery, — mental emotion to heart complaints, —
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i
mental exertions to discases of the brain, — and long-

§
continued famp to the formation of tubereles. s}

Another predisposing cause of disease Is previous dis-
case. Whenever a person has had a discase (with some
exception, as small-pox, weasles, hooping-cough, &e.), he
is always more liable to take it over again. o

The above may scrve as an outline of the predispesing

causes of disease. The exciting ones are very numerous.

To use the words of Dr. Watson : “ Whatever ministers to

life, licalth, or enjoyment, may become the medium, under
changing circumstances, of pain, disease, or death. . The

it atmosphere in which we are constantly immersed is full

|, of dangers. Both the organic and the inorganic world of * *

matter around us abound in peisons; they lurk in our
}’ very food, which becomes pernicious when, taken in excess,
or when it consists of certnin substances, or certain admix-
ture of sulistances; so that there really was much truth, as
\ well as some humour, in the startling motto to Mr, Ac-

| . eum's book on Adulterations, * There is death in the pot.’
] Our passions and emotions alse, nay, even some of our
Y better impulses, when strained or prevented, tend to our
} - physieal destruction. The seeds of gur decay are within
- as well as around us.” .

The follewing is a list of the most important exeiting
causes of disease. After enomerating them; we will com-
ment on some of them. TFirst, mechanical and chemical

' % ﬂ]juries produce disease.  Then there are atmospherical

I.. changes and conditions,—extremg heat, extreme cold, ex-
edisive moisture, excessive dryness, sudden variations,
} different electrical conditions, different states of the baro-
| meter, and too little light, Further, the atmosphere often
|.' N 0
l w

iy,

-
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.
contains impurities that have the power of exciting dis-
Noase: these are the matter of walaria, indifting ague ;
contagion, causing various fevers, &e ; and noxious
gases.  [ixeess s ecating and drinking are lertile sourees
of maladies. Various trades apd }_u:nfps.-siuns have their
peculial® sicknesses. Too little exercise sets up {]is(‘.nst'.
anil 50 does too mnch, as also too little sleep. To the list
we must add violent and unrestrained passions, over-soli-
eitude, and exeessive mental exertion.  Of these, the most
important, and those regarding which most is known, are
the effects of heat and cold, some dietetic errors, and the
action of malaria and the matter of contagions.  All these
*demand a little expatiating upon.  We begin with the
effects of heat and cold.

The human species can live, and be in lealth, under a
wide range of temperature.  Insome parts of India, where,
toe, the white man ean exist, the temperature is as high
as 120° of Fahrenheit, and during the winter of the Polar
regions it hias been known to sink to"50° below zero. A
little beyond either of these two extremes life is probably
impossible. But, for a short time, a much higher degree
of heat may be bprne with apparent impunity. The

* famous Fahrenbeit, whose scale of the thermometer is in

commen ase in this country, was one of the fiest who ex-
perimented upon this subject. He shut up a sparrow, a
cat, and a dog in a sugar-baker's stove, of which the tem-
perature was 146°. The sparrow died in less than sevell
minutes, the eat in filtegn, and the dog in twenty-eight.
But, in all probability, the animals did not die from the
lieat, but were suffocated by the impure air of the stove.
The truth upon the point came out by accident. Nearly
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a_ century ago, in Angoumats, in France, the corn was
found to b consumed by an insect, and Dubamel i

Tillet were appointed to investizate the subject, with the

-
view of discovering a remedy. They feund that they
effected this object by exposing the grain to a suflicient
degree of heat to kill the insect, but not sufficiently

-

intense to injure the grain, When they were heating,

some of the corn in an oven they introduced a thermometer

at the end of a long shovel, to find out the exact tempera-

i ture. This was found to be more than 212°,  But Tillet
perceived that as the thermometer was coming towards tle
mouth of the oven the mercury fell. While he was en-
: deavouring to fall upon some plan of determining the real
{ temperature in the centre, a youny woman who waited

' rupuu the oven offered to go in and mark the height of the
mereury with a pencil. She did so, and, found it to be

stayed in the oven ten minutes, at the end of which time
the mercury was found to be at 288°; that is, 76° hotter
than boiling water, Emboldened by finding no bad effect
resalt from her boldness, she ventured into the aven again,

\ 280° She declared that she felt no, inconvenience, and

and remained there for five minutes, when the thermo-

meter indicated a temperature of no less than 325° of *

ahrenlisit. .

This experiment was published, and various seientific

men made further trials with their own persons, One of

. the most conclusive of these was made by Drs. Fordyce
and Blagden. They exposed thepselves to a temperature

of about 2607 without experiencing any inconvenience ;
y and yet this temperature was such as to make their
watch-chains so hot that they could searccly be touched ;
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[
and eggs were roasted and beefsteaks cooked by their
Miides,  Their animal heat was not materially affected ; and |

a thermometer placed under their tongues did not indicate
much above 1008,  Accordingly, when they breathed upon
their fingers, it cooled them. Iy all their trials, however,
they fotind the pulse much accelerated, being sometimes
Jloubled in J"ru:;uuur_\'.' :

In these trials the exposure to the heat was of short
duration. Some eases have occurred which go to prove
that a considerable degree of heat, although nothing ap-
proaching to the above, may be borne with impunity for
a considerable length of time.  Thus Sir James E‘I‘Grcgm.‘,

Egypt, states that although the heat was uniform, and the
temperature of the tents kept at 118°, the men were
healthy.

But, in general; long exposure to excessive heat pro-
duces disease. OF this we witness bul too many ex-
amples in what happens fo our countrymen who have to
reside in India and other very warm countries. Three
distinct diseases are produced in ‘them by the heat. The
enormously additiopal work thrown upon the skin lu'o:
* duces disease of that organ; and every fru[ﬁn, or new
comer to*India, has to submit to an eruption of pimples
attended with excessive tickling, and which goes by the
name of the prickly heat. Then the action of excessive

Lieat is sometimes to produce a concussion and pavalysis

of the brain. This is eglled a sun-stroke. DBut it is upon -
the liver that the bad effects of licat are most com-
spicuously visible, The sccretion of bile is not only L

increased in quantity, but vitiated in quality; and various



THE CAUSES OF DISEASE. 03

violent and olten fatal disorders of the stomch and bowels

are the resiAt.  The great congestion thus brought alouts

in the liver also predisposes it to various inflammatory

aflections; which often end in becoming chronic.  So

extensively ave hepatie l;].]:-:_-n;cus produced by heat, that

few Lnropeans settled in hot countries escape them. -
IN econsidering the eflects of eold tipon the human body,, '

it iz mecessary to bear in mind whether the cold air is in

a state of motion or quicscence, When it is still, so bad .

a conduetor of the heat (produced by the body) is air, that

a very lew degree of temperature of it may be suffered

without inconvenience 3 but if it be in motion, of course

every particle of it that passes over our frames takes away + =
.its portion, and its bad eflects become very manifest.  As : I
an instance of the aceuracy of this, we may quote Captain
Parry : © With the thermometer,” says this distinguished
officer, *fat —353° (i. e. 87° below the freezing point), and
no wind stirring, the hands may remain uncovered for ten
_» minntes or a quarter of an hour without inconvenience ;

while with a fresh bLreeze; and the thermometer nearly as

high as zero, few people can keep them exposed so long .
“without eonsiderable pain.” v
The result of the application of Dxc{mue cold is to * " b
ause the extremities, and ears, nose, &c., t he.;comn
Trosthitten, i. e. their vitality is destroyed, .'uul they fall
of. Celd, likewise, produces general cifects. There is

| * phtuseness of the senses, and often a stgong tendency 10w
. Jsleep.  IF this tendeney be indulged in, the obtuseness

becomes greater and greater, and the individual at length
expires. The adventure of Sir Joscph Banks and Dr.
Solander is a classical illustration of this : and at the risk
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| ol being liable to the imputation of repeating a ll|1l: e=told
. stale, we subjoin an abstract of it -

Sir Joseph, then Mr, Banks and Dr Solander, a

Swedish physiclan and natoralist, accompanied by some

servants, including two men of colour, went botanizing

- among &lie dreary hills of Terra del Fuepo. They were

- returning from the interior towards the coast to rejein

.thu_‘ir ship, and were mueh wearied, having been compelled

. to travel through swamps for a considerable way, As ill-

luck would have it, the weather beeame very bad and eold,

and snow began to fall. A swamp intervened between

them and a fir-wood, to which latter it was deemed the

= « best plan to push, for the purpose of erecting a lmt to

shelter them and kindling a fire.  Mr., Banks undertook

to bring up the rear, and Dr. Solander, having had ex-

. pericnce of the effects of extreme eold in his native

country, conjured the.company that il they felt drowsiness

=" creeping over them, on no account to yield to it, but to

keep moving, concluding his warning with the emphatic

expression, ** Whoever sits down will sleep, and whoever

0 sleeps will wake no more.” Thus admonished, the party

+ procceded.  The cn.lld became still more intense, and the

e : «accuracy of Dr. Solander’s prediction became manilfest.

He himself was the first to sucenmb, and he insisted upon

lying down. Mr. Banks entreated and remoustrated in

vain'; Dr. Solander laid down upon the snow.  His friend,

s however, succceded in keeping him awake. One of the
men of colour named T{m'uumul was the next to succumb ;
and, in answer to all the 1 reasonings ol the others, :lc-chu{-d

that he wished for nothing but to lie down and die.. The
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rest: of the party attempted to carry the doctor and the

accordingly laid down in some bushes, where they full
into profound sleep. They had been iy this state for
about five minutes, uhun bne of the advanced party
returned with the welcome news that a fire wi asalighted
abolt a quarter of a mile on.  Updn this they attempted

5uu.:c::1!m'l;l:|m their exertions on behall of poor Richmond
were useless,

* It has been observed by Dr. Watson that many of the
chses of supposed drunkenness in poor wretehes picked up
in the streets by the police are often, probably, instances
of stupefaction produced by cold. He quotes an ancedote
related by Captain Parry that bears upon this point.
This eofficer, we should observe, had sent a party in
search of a missing seaman, who was found, quite be-
numbed, in the snow: — * The cffect which exposure to

gevere [rost has in benumbing the mental as well as the
f_'m‘purr:ul faculties was very 5t|'[l{h|g in this man, as well
as in two of the young gentlemen who returned after
‘dark, and of whom we were anxious to make: inguiries
respecting Pearson.  When I'sent for thelu to my cabin
.[hn:\:r looked wild, and spoke thick and indistinetly ; and
it was impossible to draw from them a rational answer to
any of our questions. After being on board for a short
* time, the mental faculties appeared gradually to rveturn
L with the returning ecirenlation; and it was not till then
that a lovker-on could easily [m;suudu himself that they
had not been drinking too [recly. To those who have
been much accustomed to cold countries, this will be -no

black man,ebut found it impoessible to do so.  They2

to arouse the two sleepers With D Solander they
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new remark ; and 1 cannot help thinking, and it is with
\.thl.\_\l;‘u that 1 311[r111-. of it, that TATRY dL 10 Tnay have
heen 1:1:|1i.~:hé11 for intoxication who was only suffering
from the hn;'llll.lu,h'llil" effeer of frost: for 1 have more than
ORee Seei our 11LU11]L in a stite so e xactly resembling that
ol the anost stupid 1||.h‘.|\'L.muu, that 1 should (‘(‘il]!lll}
have charged them with the offence had I not been duite
“sure that no possible means were allorded them on’ Mel-
ville lsland te procure anything stronger than  snow-
water.” : .
The above extreme effects of exeessive heat and eold
are, however, rarely seen in this country. We have; it T
« true, derangement of the abdominal organs during summer,
produced by the action of heat upon the liver ; but these.
are seldom of much consequence. In the winter, too, in
the pastoral districts of Scotland, and occasionally in the
cases of vagrants, we see of hear of the fatal results of
exposure to excessive cold. DBut such instances are so

rare a3 to have no cifeet worth noticing upon the general

mertality or amount of sickness. Nevertheless, the in-
fluence of the temperature in causing discase in this
country, and indeed in all countries, is very great.
+  Nowitis found that a great many diseases are liable to
be p]“tll.'u‘d or excited, in the human constitution if the,
body, having been hot, is, while cooling, or after ]I.mmg
heen mu]c:l, exposed to cold. Upon this action of cald,
however, two erroncous opinions are provalent. RIS,
One of these is, that this action of cold in pmﬂumifr t
disense iz most plemluﬂ. in cold or temperate countries
like our own, Thiz is quite erroncous. It does not
matter whether the temperature be high or low, to begin '

- Ll LM
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with : il it fall some ten degrees or so, tho sensation of

liable to the effeets of cold.  Aud, indeed, more disease
and more death are induced in tropical cofntries frons this
very cause than in Great, Britain, Thus, Dr. Johnstone,
i his work on the discases of Jfropical countries, in
speaking of the coast of Coromandel, says, that althoughs
the temperature of the day is uniform, and that of the
night, as indicated by the thermometer, high, yet the
soldiers and sailors are eternally exposing themselves,
when tired, to an open port, &e., to enjoy the eoolness of
the night breeze; and that this exposure is frequently
bringing on inflamimation of the liver ; the liver being the
organ attacked, because, from the heat, it is predisposed
to dizease. In - all probability the night breese, that
thus on the Coromandel Coast feels cool, and produces the

elfects of cold, iz 80° of Fahrenheit,— a temperature that
would be considered very warm indeed here. In like
manner, Dr. Walsh states that after the crew bhad been
for some time accustomed to a temperature of 72° they
happened, as they were sailing along the coast of Brazil,
to meet with a strong breeze that sbrought down the
temperature to 61°, —a temperature which we, in this
gountry, regard as very comfortable in our houses. “But,”
Fays the Doctor, * the sense of* cold from the sadden
transition of temperatiire was quite painful. After bear-
" g it for some time, shivering upon deck, it became
- intolerable; and we all went beloy, put on warm clothing

and dreadnoughts, and again appeared with thick woollen

jackets and trowsers, as if we had been entering Baffin's

Bay, and not a harbour under one of the tropics."”

e I

cold is experienced; and if the bodv be cooling, it i

e Y
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« Similar results are experienced when the case is re-
*versed,  Thus, when a person, after having Peen for long
in a very low temperature, comes into one which is not
quict so cold, But which we would vegard as excessively
frigid, he feels too warm. Captain Parry Fives us an
illustration of this. He was in the Polar regions en the
sa]st of Octoler, during the night of which the tu:m]':t-m-
ture fell to 18° below zero. * The wind,” writes this

distinguished officer, “yeering to the south-east on the
a4th and 25th, the thermometer gradually rosc to 23
(i.e. 9° lower than freezing point)s I may possibly incur
_  the charge of aflectation in stating that this temperature
* was much too hizh to be agrecable to us; but it was,
nevertheless, the fact that évery body felt and complaine
of the change. We had often belore remarked that
considerable alterations of the temperature of the atmo-
sphere are as sensibly felt by the human frame at a very
low part of the scale as in the higher. The difference
consists only in this, that a change from — 40° upwards to*.
about zero is ufually a very welcome one; while from
zero upwards to the freezing point, as in the instance just
"l alluded to, it becommes to persons in our situation rather an
. inconvenience than otherwise.”

The sccond erroneous opinion is, that any sudden .
change from lieat to cold is injurious, and that it is to the
application of cold to the body when it is muech heated
that the bad eficets known to proceed from cold are to be ",
attributed. This opinion would appear to be altogether
unfounded.  As is well-known, cold is applied to®the
heated surface in fever, not only with impunity, but with

-

advantage. The Russians are in the constant habit of



THE CAUSES OF DISEASE. L ]

rushing from the extreme heat of the v apour-bath to ml;[
water, or efen a bath of snow, and are never the \,-.ﬁr‘;,_
for it. Captain Secorcsby tells us that he often went
from his cabin, which had a temperature of GO°, to the
mast-head, where the temperature was only 197, without
any additional elothing, save his cap, and felt no®injury.
In the experiments of Dr. Blagden, before noticed, bothe
he and his co-experimenters came from a temperature of
260° to 2 cold room without any precantion and without
any injury. Innumerable other instances might be mul-

1ip]iu'-.i As long as the body is strong, and generating

heat from pecent exercise, &e. .y 10 harm follows an expo-
sure to a lower degree of temperature; but it is when the
hot body is, from weariness or other eauses, incapable of
maintaining its temperature that disease is induced by the
application of cold. - Thus, if a person walk in a hot
summer’s day to a river to bathe, and become heated by
his walk, he will, if he immediately take off his clothes
*and plunge into the stream, sustain no injury ; whereas, if
he wait to cool, and then go into the water, he very likely
will.

The application of cold either to the skin or to the
mucous membrane of the stomach, as in «the case of a
draught of cold water, is injurious, not when applied to a
- hot body, but to a body, as before stated, either cooling or
cooled. The dangerous effect of cold thus applied may
" unfortunately be witnessed every day. We may give an

instance of death or severe diseage being induced by a
peaon, having been hot, and being weary and cocl, drinking
cold water.

Dr. Currie relates a case that fell under lis own ob-
‘. e .
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", servation. A young man, who had violently heated him-
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*sell by playing a game at fives, sat resting himself upon
the -rrmuui, covered with perspiration. e ordered o
servant to brihg him a pitcher of cold water from an
’ulwmmg pump.  The servaut did. e took a long
draught; he then lpid his head on his shoulder, his
+ countenanee beeame pale, his Lreathing diflicult, and in a
fow minutes he was dead.  Quintus Curtius relates that
Alexander's army reached the viver Oxus, wearied, per-

spiring, and thirsty, alter a mirch of forty-six miles across

the torrid desert.  The soldiers rushed to the stream and
drank, and the consequence was, he says, that more died
from that cause than ever fell in one ol his battles.
But the usual effeet of the application of cold to the
cooling body is not to produce immediate -de ath, but
inflammation of some iuternal opgan.  Which of the
internal organs it shall be, depends upon which is pre-
disposed or congested. In lot countries, as we have seen,
the liver is oftener so inflamed than any other. Here;
the respiratory organs are, perhaps, the most constant
sufferers ; but every internal organ of the frame may have
1:1ﬂ'1mm.11!m1 set wp in it from this cause. :
Dr. Watson, in his lectures to his pupils, advises them
how to direct their patients in this respect, His observp-
tions,— like, indeed, every thing he says,—are so sound and -
so impressively worded, that we extract them. I‘hus,
he says, “ you may tell the sportsman that wet feet ora,
wet skin need eanse Jiim no apprehensions, se that he
continue in active exercise, and changes his clothes,*and
avoids all further '1p[b11catwn of cold as soon as his exercise
end: You may admonish the bather, that, after walking

e S S
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ina hot day to the river's side, he had better ol wait to
cool himsel® a little before he plunges into the stream Pid
and, in like manner, you may venture to counsel the
youngs E.:ui:,', who has beated lhierself with sdancing, not to
linger in the entrance-hall till the glow hag somewhat
subsided, but to make the best of her way to her ®arriaze
and Thenee to hier bed ; and you I]lil:."ll..'” your male friends,
who happen to be similarly cirenmstanced, that the best
thing they can do is to walk briskly home in their great

eoats.  The main points to be remembered are, that the

heat which is pretermaturally accumulated by exercise is
held with little tenacity, is dissipated by profuse perspira-
tion, and is speedily lost when to this perspiration is * *
added a state of rest after fatigue; and that in these cir-
cumstances the application of cold is apt to be prejudicial.”
Hence it is that anything that weakens the body makes
it far more liable to take inflammation after exposure to
cold. Among the couses that facilitate the evil eflects of
* cold may be enumerated sleep, long study, execss in wine,
creat fatizue, and the like. Children have far less power
L& of generating heat than adults; and hence it is that an
| amount of cold that a grown-up persop searcely perceives
is often sufficient to produce fatal pnewmonia or some ° .
mortal inflammation in them. Then, for a reason before
stated, cold is much more prone to become injurious when
it is accompanicd by a wind or draft; and if to the draft
" moisture be added, then is it most injurious of all. In - eey_
P fact, an individual exposed to wgt,: cold, and fatigue, is
: .aI[hu:'. sure, unless he can contrive to keep up his natural
heat by exercise or stimulants, to suffer.

Several circumstaneces render the frame less linble to
- : & 23 : . ‘
L]
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Ll
suffer from the cflects of cold. We will only mention the

N : i i
sforee of habit, as it is called.  This means, that by custom

the body can become, to a great extent, fortified. against
the injurious eRects ol cold, and even agamst feeling the
sensation of cold. Perhaps weg cannot take a better in-
stance &F it than this: if we men, who wear cravats, went
for a single day with our neck and the upper part of our
bosom uncovered, we should feel very uncomfortable, and,
perhaps, catch cold; while many delicate young women
can do it with impunity, and without experiencing any
disagreeable sensation in consequence.

Now advantage may be taken of this' fact, both in the
physical education of children and in the physical manage-
ment of adults also, to harden and fortify the body against
the effects of cold. To do so requires great management
and skill ; but it may be done. It never should be tried
upon any body not in perfect, may, even pretty vigorous
health. It consists in habitual exposure to cold, taking
care that those conditions that render cold injurious—
fatizue, or anything weakening the body —are absent.
The two most effectual means of thus fortifying the system
are, plenty of out-door exercise, and taking the cold bath
at that hour of the day when the body is most rested
from fatizue, namely, upon getting out of bed in the
morning.  If, after the cold bath, however, any chilliness
be felt, it must be taken as a clear indication that the
system is not able to stand this hardening process. Some-
times when the cold hath, particularly the cold shower
bath, canuot be borne, a tepid one can, and c.-.ln #lso
produce good results.

That a deficiency of pure air is a very powerful pre-

" L]
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disposing cause Lo discase, is very evident from the greater
amount of dlisease in large towns as compared with, the,*
country, and from the recovery from disease that so alten
follows removal from the impure atmosplpre of the town
to’ the purer ol the \'i]]::gl_". It is probable, too, that
impure air aids in exciting scrofulous discases ; slthough
thefe must, for this end, be conjoined with it hieveditary,

tendeney and dampness.  Of late it has been decidedly
maintained that bad air can excite typhus fever. Those -
who believe that typhus fever always originates in con-

tagion, as the writer of this, in common with almost all

who received their education in the Edinburgh school, do,

resard this impure aiv as a powerfully predispesing cause« »

to the disease in question. So that, practically, both are

anxious to see the bad air of large towns, the dwellings of

the poor, workshops, &c., as well ventilated as possible, L
Before proceeding to attempt 2 popular outline of what v il
is known regarding. contagion, we will offer a few remarks

regarding malaria; the undoubted cause of ague or inter-

mittent fever. This malaria is a certain invisible ema-
nation from the carth, or rvather from particular portions .

of the earth, whose existence we r&ﬂ:agnise on account e

ol P . " B L]
of the eflects we see. It is necessary to discriminate s =
betwebn this malaria and merely foul or impure air.

Now in order that this malaria may be produced, a

Ll

certain amount of temperature is necessary. In the |

*Arctic regions it is never found at all ; nor, indecd, farther

1 o v ' .
I north than the ifty-sixth degree of north Jatitude. Iven
in~These temperate countries it is not generated during
?. the winter's cold; and it is believed to require a con- 1
. tinuous temperatur of sixty degrees. As we get nearer
& F 1 4 ks I
e f
. - |
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the eguator, !mt only does its quantity increase, but so
. *likewise does its virulence ; and those of us %ho live at
home ean form little iden of the dreadiul seourge that
intermittent andsremittent fevers are in high latitudes,
: Besides a certain amount of heat being necessary to the
= formatiom of 1:11Em.1, there must alse be woisture. ln
Ihi*- country aguoe 13 m‘u.l known L\nplm-r in the Jm-
muﬂ.niu neighbourhood of undrained fens and bogs ; and
when these fens are drained, the ague goes away with the
water. Draining, moreoy er, has diminished the mortality
of this island on a large seale. The neizhbourhoed of
London used to be very marshy ; and ague, and death
- «from ague, were, in consequence, very cominoy.  James [
and Oliver Cromwell, for instance, both died in the:
English metropolis of ague. Now-a-days, the discase is
almost unknown in London; and the few cases that do,
from time to time, oceur, are probably of foreign origin.
Land, also, is necessary for its production. IHowever
hot it may be, sailors at sea never suffer from it, althourh, =

when they get to land in these low latitudes, they often
. do so most severely.

Now when heat, woisture, and earth were seen to he ne-
- : = cessary for the production uf' malarin, and also that when
these meet together there is usually excessive vwcfllLL{m,

and much decomposition of vegetable matter, it was very

. natural to conclude that malaria proceeded from decom-
posing vegetable matter. Dut this conclusion has been™
arrived at too rapidly, and is pat true ; and the dccmnpu-
sition of vegetable m'lT.T.r.r, although it frequently accoin-

F panies the malaria, is only an aceidental, and not a NECesSaTy 1
companion.  We might have suspected this, had we con-
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silered that every summer we see vegetable decomposition ,

going on, With moisture and heat, and yet no produdtiod
of malaria follows.  But the merit of proving the unsound-
ness of the opinion, and of proving thaf malaria can be
produced  without any vegetation at all, is due to Dr.
I"E-l:;usun, whose service with our prmy gave himi ample
means of making observations upon malaria. »

He found that for the production of malaria a surface

capable of absorbing moisture was necessary ;3 also that this

under considerable heat; and he could not find that
anything else was necessary. This: chapter is already

~of his illustrations. In the year 1809, several of our
regiments, then in Spain, encamped in a hilly ravine that

had been a water-course. Although the stream had

ceased, many pools of water remained, whose contents

were 50 pure, that the men desired to bivoune close to

.+ them that they might have their water handy. Before
the next morning many were attacked with ague. * Till
then,” says Dr. Ferguson, “it had always been believed
among us, that vegetable putrefaction {the humid decay of
vegetables) was essential to the productions of pestiferous

miasmata; but in the instance of the half-dried ravine
before us, —from the stony bed of which, as soil never

could lie for the torreunts, the very existence even of
vegetation was nnpnssrb]o,—it proved as pestiferous as
t]*c bed of a fen."
#Ter an individual predisposed to take ague is ex-

l puted to malaria, he may take the discase at onee, or

the peison may remain lurking in his constitution for

surface should be well soaked, and very rapidly dried .

# a n
getting so long, that we cannot do more than quofe one
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JEume time. That this should be so, scems strange; bul
Fhie Tuct is undoubted:  Another most remuftkable fact
regarding the malarin is, that it appears to have no in-
fluence whatever* over men of colour.  White men, indeed,
sometinies become acclimatised, gs it were, to ity but such
are I.I.'I\..I.I.l:'l.l]l"- sickly apd short livers; but a black man
not only does not take the disease, but, in the mulat of
the greatest malignity of it, remains sound in licalth and
long-lived.

Then various and repeated ohgervations lLave esta-
Dlished certain propertics of the malaria. One of thesc
is, that it s, much more malignant by night than lu:,
ﬂu};. The reasom of this, perbaps, is, that the bodily
functions are more fechly performed at night, owing to

&

the fatigue of the day, and that the system is thus more
predisposed.  Whatever may be the cause, the fact is
certain. We have but space for onc illustration. It
has often been noticed, that sailors on a malaria

shore may visit it by day with impunity, but not so at
night.. The * Pheenix” man-of-war was off’ the coast of
Thomas, in the Gull' of Guinea, close upon the
. cruator. "Of her erew, 280 went on shore, in parlies,
- every day, diverted {hemselves with sheoting, and so
forth, and at night returned to sleep in the ship. All
these remained in good health, But the whole ecrew,
numbered 296G, and the remaining sixteen slept on shore.

them were killed by .it. Next year the same ship
veturned to this island, and the crew again visitei™it,
returning at night to the ship. All remained licalthy
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'
save ten, who imprudently remained on shore; and ;;[;
these ten, ght died of ague. LR

Of comse, any one in the neighbourhiood of malaria
should aveid being out at night, .

Another thing ascertgined regarding malaria is, that
it js very superficial in its action, and has no Bad effect
whatever a little way from the ground. Those oecupying
the upper flat of a house situated in a malarious distriet
have often been known to keep their health, while those
living below have caught the disease. At Spanish Town,
Jamaica, for example, we have, or had, two barracks,
one sitwmated higher than the other; and the soldiers

living in the low barracks were far more liable to ague' °

than the others, :

Still the malaria is borne from one part of the surface
to another by means of winds; and a knowledge of this
fact may sometimes be of much use to those who have to
select the site of encampments, &ec. in malarious countries,
where trade winds, and the like, often blow for a long
time in one dircction. ;

Still greater advantage may often be taken of two
other well-ascertained facts regarding it,— that it is neu-

tralised by passing over water (1000 yards of water -

between the source and a ship have often been known to
be sufficient), and that it is absorbed by trees.  We have
a very striking example of the truth of the latter, in
what is done by the inhabitants of New Amsterdam, in
Berhice (six degrees from the line). This place is situ-
ated on the banks of a swampy forest, to remain in which,
at night, would be death to an European. But a strong
trade wind blows there day and night. The town is
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.
;iumtvd on the lee side of the malaria source, and the
; thees st the edge quite protect the residents.

The last peeuliavity of malaria that remans to be
noticed is very well ascertained, but quite inexplicable.
If, in a malarious country, the soilpreviously lvi ng' waste be
cultivated, the ague gengrally disappears; and, on the other
band, if the country again go out of cultivation, the ague
comes back again.  Thus, for instance, when East Lothian
was but partially cultivated, the disease was common
there, to such an extent, indeed, that the reapers of such
harvest as there was took an attack of it as a matter
of course, while now, in the same district, we suppose,
there has not been a single case for twenty years. Now-
a-days, the district of the Marumna, in the Papal States,
ix almost, or nearly, uninhabitable from malaria ; and
this is believed to have been caused by its dvp{:-puht'l{m
| from plagne about three centuries ago. We have an
instance of a country becoming malarious from depopu-
| lation, marrated by Bishop Heber. He says, “ At the

foot of the lowest hills, a long black levei line extends,—

' so black and level, that it might seem to have been

. drawn with ink and a ruler. This is the forest from
. “which we aresstill removed several coss, thousl the
country alrcady begins to partake of its insalubrity.

It is remarkable that this insalubrity is said to have

« greatly increased in the last fifteen years. Before’ that

l

|

.—-' time, Ruderpoor, where now the servants of the Police .
Thanna die off so fast, that theéy can scavcely keep

' up the establishment, was a large and wealthy place, \

' inhabited all the year through without danger or disease.

' The unfavourable change is imputed by the matives
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themselves to depopulation.  The du.'p{'ll.]lnluinu of these
countries arose from the invasion of Meer Khan, in 18057
He then laid waste all these Pergunnabs; and the popu-
lution, onee so checked, has never recovesed itself.”

As the exciting cause of intermittent fever is a peculiar
substance to which the name of malaria is given, so the
l?'?{'l;_",'iT.il'I.*:__"" cause of continued, or [."f'lJ.hlIS, fever is a particulgr
principle called contagion, which does not emanate from the
earth, but from the body of a fevered person.  This is taken
in usually at the lungs, and is supposed to undergo a pro-
cess similar to what yeast does in fermentation, wherchy
its quantity is much Inereased,

The evidence of a discase being thus contagious lies in
this, that when we investigate the history of cases of fever,
we find that the majority have been in close and continued
intercourse with people sick with fever, and that others living
n the same place, and otherwise precisely similarly cir-
cumstanced, but who have not held such intercourse, escape,

With regard to this being the case with fever, appears
so plain and manifest, that it seems incredible that any
person should deny it.  The writer of these pages was
for long clerk in two fever wards ip the Edinburgh In-
firmary.  During that time, of every twenty fever patients
that came in, nineteen stated that they had held commu-
nication with individuals suflering from fever; and even
the twenticth had often, to his, i.e. the writer’s, own
knowledge, been so exposed ; but, from an unwillingness
to allow himself to believe that he was taking so mortal a
ﬂm‘ﬂ;d}-, determined not to admit it.

Upen. this head, however, we extract some most con-
clusive evidence from Dr, Alison. * During this epidemie,”

L]
-
-
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'.]“' is speaking of the oné in 1828), he writes, “as well as
%o that of 1817-19, many of the clerks and sinses cm-
ployed in the Royal Infirmary have taken fever. Sinee
November last, six of the clerks employed in the clinical
wards, Tour of those employed iu. the ordinary wards, and
twenty-f®e nurses or servants, have taken fever. All these
persons had necessarily Trequent and close intercourse with
the fever 1:;Lli:.~|1ts in the house, having been employed more
or less constautly in the fever wards, excepting only four
of the servants, Of these four, two had been employed
in the laundry, where the linen from the fever wards was
washed ; one was @ porter employed at the gate, who would
* wof course have eommumication with the fever patients at
their entrance or dismissal, as well as with their relations
coming to visit them ; and one was a nurse employed in the
servants’ ward, but who was in the habit of visiting the
fever ward,” So much for positive evidence in favour of
contagion. Then comes the reverse side of the picture.
He continues: * In this very place and season theose of its
inlinbitants that have nof had intercourse with fever pa-
tients have almost uniformly escaped the disease. Of the
* inhabitants of the gmund floor of the house, none but
* “those already mgntioned as having washed the linen from
the fever wards, and the barber who shaved the heads of
the fever patients, have taken the disense. No one of the
nurses whose duty has confined them to the medical and
surgical wards, where no fever patients are admitted, has
taken fever, with the sin;.;_]:' exeeption of the woman in the
servants’ ward above mentioned.  And of the numer™s
patients in these ordinary wards, the only one who has
taken the fever within my knowledze during the present
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year was a patient in the man’s élinieal 1:1-'.'11'11, who lay in
thie bed neet the door that communicates with the clipica) *
fever ward.” 3

Then, in another place, the same ecwinent physician
says: *Some years ago, at a time when there was no
great number of fever cases in Edinburgh, I met with a
case in the son of a shoemaker, who was lying in a room
in which the father and two apprentices were at work, 1
could not prevail upon the father to remove his son to the
hospital, although I stated the danger of the apprentices
being affeeted.  Within two or three weeks after, I found

that the two apprentices were lying ill of fever in their

half a mile, distant from the workshop, and widely distant
from each other. These young men, likewise, lay at home
during the fever, and each of their cases was speedily fol-
lowed by a succession of others in the inhabitants of the
rooms that they occupied, and of those immediately adjoin-
ing, who had never been at the workshop. In one of these
liouses seven, and in the other twelve, were so affected.

Now, on the supposition of the fever being contagious, all

supposition of such succession of fever cases depending on
-miasmata {those who deny the cause of fever to be con-
tagion aflirm that it is miasmata from putrid matter, foul
air, &), there mauost _have been two, more probably three,
separate and accidentally cunsunjing miasmata to cxplain
1H'E'T:-]u_-nun|f_-nn, here phserved,— one at the workshop, and
one at each of the houses of the apprentices; and there
= must have been this extraordinary coincidence, that at

‘ -

own houses ; one of them two hundred yards, the othere -

this was to be expected, and all c'm'El.::i]_mnﬂDcE to the pre- -«
dictions which were hazarded on that beligf. But on thes "



e W

112 KATURAL IISTORY OF CREATION.

each of these fast the malavia sprang up just at a time
‘J-.'iw‘n a paticut was Iying ill there of [ever, which he had
apparently contracted elsewhere. Further, the three houses
in which these snecession of fever cases were observed are
in situations very different from one another; and all of
them heve been, to my ]i:u:w.'lcdgr, perfectly free from
fever for years togethet, both before and since that time,
‘|1ut-n'it]u-st:1n|:'ling that fever has been much more generally
prevalent, and that they have been inhabited by suecessive
families.  What probability is there that three separate
miasmata should have arisen in these three houses just at
the time when their presence was required in order to
« » produce an effect which had been foretold as the conse-
quences of another cause undeniably operatini on all.”
Besides the contagion of fever, there are other com-
tagions that excite respectively the plague, small-pox,
measles, scarlating, and influenza. The following obser-
vations apply partly to the diffusion, &c. of all these, but
more especially to that of continued fever.
The matter of contagion is diffused amongst air, and
when much diluted with it, loses its poisonous properties,

» Thus air about thirty yards distant from a fever ]_Tlﬂtif"llt.

a % -, i -
® . is harmless, Then it unquestionably attaches itself to ,

clothes, I'urnitl‘l'ru, &e. ; and may there retain its malignant
influence for a long space of time. A temperature of 120°
effectually destroys it; and this is perhaps the reason why
continued fever is unknown in tropical countries. It ap-
pears to have much less influence over a person who has
had fever than over one that has not; and in the efeSof
small-pox, measles, and scarlet fever, one attack renders
the person safe from another. The very curious discovery

1
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that immunity from small-pox was obtained not only by =
having that discase, but the very trifling one of chidkene
pox has saved the lives of thousands, Z

'l']l{‘ﬂ., among other {'m.'il.in\,-_.-; canses of dim-;u—ic, CITOrsE 1
diet oceupy a prominent place.  Deprivation of fresh vege-
tables for a length of time excites scurvy, 3o much
meat and wine, gout; and Intemperance, disease of tha
brain and milcr organs, PFurther, not taking o due mix-
ture of #buminous, saccharine, and oleaginous principles
for a continuance, produces different states of the system
that induce disease. But we have dwelt so long upon the
causes of disease, that we must here close this interesting
and very important snbject.

CHAP. VIII.

THE WaAY FEOPLE DIE.

As we before mentioned, all indivigual vital action is
essentially temporary in its nature ; and evesy living thing,
whether a simple moss, an cak, a worm, or & man, must
die. The material elements that form our structure lose
their power of exercising those peculiar vital actions that
characterised them, yield to putrefaction, and serve’ to
furnish food for plants. We alsp stated that two general
co¥fitions were essentially necessary to be present in
order that life may be continued in an individual,— the
circulation of the bleed, and the exposure of the same
1 .
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’ IlIb]lw.ui to the air.  Now it is evidently one of the mten-
. sions of Nature, that by diseases, or by that e malady,

old age, obstacles should be put to this cireulation of the

blood and its atration. It is these stoppages that tenmi-

—— -

nate our existence in this world.  They are the causés of
i that whith we -||:.-il:'ll'||.'|:l".'1'|_1' dread, which we drive so fium
our thoughts, and which we strive so to avert: they are
the causes of Death.
j The aim and end of the art of the lrhg-'s'uim s to
_combat this death; and accordingly the exact nature of
' the different ways in which these stoppages to the two
] important functions ol circulation and l‘l::wllii'ill.iu!l take
. " *place have been much investigated.  We lere present a
l very rapid summary of them.
I There are three ways in which people dic : when the
: blood will not circulate,—and this way of dying is called
fainting or syncope; when the air cannot get to the lungs,
— and this is called choking or asphyxia; and when we
do not know that we ought to try to breathe,—and this is

' called stupor or coma. Bach of these three ways in which
: -people die demands a little separate attention.®

* One of the mogi striking illustrations of death by
. — ; .
+ syncope is to de seen 1n cascs where a very large Llood-

vessel is wounded, and when, to use the popular phrase,

i % the person bleeds to death.” The blood does nat cir-
' = culate, for the very best of all reasons, there is none left
- to eirculate in the body. The appearances witnessed
in a death of this kind age paleness of the face, cold E‘:::lt

* Perhaps the ways in which people die would be mare intelligible,
if the reader would re-peruse chapters 11 and 1V, ‘on The Way the
Blood is Moved, and the Way we Breathe.

-
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.

on the brow, a weak pulse, a feehle breathing, a sigh, a

(I | confulsion or two, and all is over:  The sensasions

felt are, probably, a singing in the cars, o flash of light

before the eves, followed by dimness of aision, and then 1

a placid insensibility. i

Bul the Blood may cense Lo L'?{_[:{t in the Llotd-vessels
from another cause than from the blood being taken oug
by a wound, We have seen that the body is always ‘
abstracting from the bleod, 1 then, the daily supply of
new material: to the blood be cut off, the blood dimi-
nishes in quantity, and by-and-by deatl: by svneope comes |
on.. The most perfect example of a death brought on in
this manner is in a ense of death by stirvation. But* "
when, as in many diseases, the digestive organs caunot
assimilate a sufficient quantity of food to keep up the
normal guantity of the bleod, death is produced in this
way,

Further, if the quantity abstracted daily from the Llood

-* be greater than the digestive organs ean, cven il acting
pretty well, make up for, although death is not, as in the |
- .case of bleeding to death, sudden and instant, it is as ’
certain, and brought about in the' sagie manner. In this
way, people often die in cases of dysentery, and othér® ,
exhausting and lingering disorders.
Again, certain violent concussions of the nervous sys-
tem, and pain in the abdomen, have a powerful depressing =
. efftcct upon the circulation, andl sometimes bring it to
: a stand. TPeople do net very offen die from the first of
i’ these causes:; but in cascs of fatal inflammation of the
bhowels, and of cholera, the eirculation is thus brought
- to a stand, and thus death is produced. When death ‘
I .
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-
takes place from lightning, or intense mental cmotion,
= :

iy oo . . - - -
B i@ owing Lo, 1n i?'.l.t't ok ]L‘EEE[, the violent® concussion

l upon the nervaus system,

The simplests illustration of death, in the way of
; choking or asphyxia, is witngssed when a mechanical
-

obstacle Giround or in the windpipe obstructs the passage

: of air to the lungs. When this is done suddenly, the
symptoms witnessed are tremendous attempts to move the
midrill or diaphragm, and violent clutching with the hands ;
the eyes seem as if they would protrude from the head :
these symptoms, in a very little time, cease; then there

iz insensibility and convulsions; then irregular tremors

* *of the musecles; and, lastly, the scene closes. The sen-
sations, for a moment or so at first, are extremely painful,
—absolute agony ; but this soon weases, and the fecling
Lecomes, it is believed, not painful at all: then there
is vertigo, and this is followed 'i:-_;n.' total unconsciousness.

r If; however, the obstruction to the air getting at the
lungs comes on by degrees, none of the above violent -.

and distressing symptoms are to be seen, |
» In cases of discase, the obstruction to the breathing,
o s rarely brought gn with sufficient rapidity, so as to
* . "produce the wolent symptoms; although, in cases of
inflammation of and rapid effusion in the windpipe, &e., it
sometimes is. DBut death in the way of asphyxia, but
S produced in a slower manner, is common. Many diseases

of the lungs, as inflammation, consumption, &e., render

these organs quite unablg to perform their functions, and 2
induce death in this way. : . ‘|
The last way in which people dic is by coma, or
: stupor.  We have belore said that the reason we inspire,

=
- & l
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or breathe, is beeanse the venous blood i :III. the lungs Ifl‘-l_-\
Hse to o stusation which is transmitted to the medully
oblongata by means of nerves; and that, whenever this
sensation is expericnced, the movements that take a
supply of air into the lungs are made. [If from the
meglulla oblongata being discased, this impression is m-
perfectly felt, only imperfect attempts at breathing avg
made ; and if this impression be not felt at all, no attempts
whatever are made to breathe.  When such is the case,
the individual so affected is said to die in the way of coma.
The symptoms witnessed in a case of this kind are
slow and irregular acts of inspiration ; and the individual
so affccted with such imperfect breathing snores: theres
is complete insensibility to all external impressions, or
internal acts of the mind ; the breathing becomes slower
and slower, and at length no blood becomes arterialized,
and the man dies.. No painful gensations, or, indeed,
sensations of any kind, are felt.
In water in the head, apoplexy, and fatal cases of dis-
cases of the brain, the death is usually in the way of coma.
We possess means which, in a great many cases, are
able to obviate these fatal tendencieg in diseases to death
in the way of syncope, asphyxia, and coma: and it*ie
finding out, in each individual case, and sometimes in
long foresecing, the particular fatal tendency, and in
administering the proper remedies against it, that the
s«ill of the physician is based ; and upon this depends the

55:.!1-_1:.‘ of the patient. >
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. through the ndrvous system, and imprave the digestion
* and appetite. .
‘ L]

Many more classes of remedies might be enumerated ;
} but our uhjn:['-T‘ 15 to show the principle upon which
therapeutics, or the art of treating disease, shonld be
. based. «The value of expericnee in it is owing to it
. civing a facility ol” sfeing long beforehand the changes
that will take place in disease ; and in being able, when
one class of remedies is wanted, to pick out the individusl

member of that class most suited for a particular case,

We have now completed the task we assigned to
ourselves in compiling’ this little book. We meant to
give, in popular language, an account of creation, not
merely as it was, but as it is going on daily around
us.. We take the first creation, or formation of the
world, as the first ereation of each plant and animal,
to be the result of miraculous power. We have seen
that probably the world was first made without life upon

. 1t, and only graduztlly prepared for life, at first of a very

- Jimble nature, * dwell upen it. We have also en-
®  deavoured to 11‘1u} the wanderings of the same particles
of matter from the inorganic world to the vegetable;

= and from that to the animal, and then back again. We

have then considered the more important functions of
animal life, and likewise enumerated the causes of disease
in man, also not only the certainty, but the modes bf
death in him, and the action of remedics upon his frame.
With two remarks we now close this CEEAY,
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1 o] 5 . - "
Although we have of necessity been very brief, we
ol e . : : - el J
behieve thatwwe lave given a tolerably faithful account

i . - - - » [
of the most recent discoverics of physical science, upon

the topics of which we have treated, ,'I'ilis- phiysieal
seichee has too often been, and even et tod often 'is,
constdered as ll..‘:'l.l;‘!Li!l:-,?-' .:a{nu-.'!l.'lq.].u:__{ ditlerent to, :|!L:l.q1|u‘1.w"ltu
from, the truths contained in the Sacved Writings, o
t wse who have said this, it has been remarked, amd with *
peeat propriety, that the object of the Sacred Writings
gz to teach relirious truths and moral duties, not prin-
iples of scienee. But in many cases, the suppesed dis-
aepaney between Scripture language and scientific de-
ductions has been discovered to be no discrepancy at all.
row, without assizning too much value to it, we may
wint out that many expressions used in the Bible, some
of which were thought metaphorical, and some of which
were unintelligible, (-.'cln*u:-{s, in a mauner at once clear

and emphatic, the very scientific principles we have at-

P ;
tempted to explain.  Thus we may instancg: # In the
’ " berinning God ereated the carth ;" “ The Lord God made
man out of the dust of the earth, and breathed into his

-

nostrils the breath of life; and man beeame a living soul ;"
“ [ the sweat of thy face shalt thou eat bread till thou

retwrn to the ground; for out of it wast thou taken:s

for dust thow art, and unto dust thou shalt return;™
“ The blood is the life , We die daily.”

OQur second remark 1s this. We have seen that etery
living ‘heing inevitably ends in death; and that every

L 1

apie of usis carrying within him, gnd causing to germinate,
the sceds of his own destruction. Nor is this constant
change going on only in the living world : the very ground

K

ey
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™ onece probably a Infirecontinent.  And eauses are, perbiaps
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.
aqne which we dwell is inoa state of cternal transmutation,
_.'I.‘.\ our eclements are always being replackd, snd Sur
appearances allered, so also is the globe always undlergoing
revolutions, ‘\Ll'l'-i.s Lind on which we live onee formed
the bottoln of wn ecean; and where the wild waves of

; .. .
the Scashern Ocean roll aleug in their vast expanse was

now at work, tending to again subinerge this northen
end of the globe, and vnee wore to drive the ocean fron
the south. As everything is evidently formed on on
great and uniform plan, as the operations going on i
the frapework of the earth, and in the living bodic
upon its surface, have so many strong analosies, and as
all these living bodies end in death, is it not probable,
may be asked, that the time will come when the glob
itself will come to anend ?  And if it be so, can scicned
detect the. provision that is possibly made for this con-
summation of all things ? .

We have scen that the atmosphere has for long been
undergoing a change; that, at a very early period, it
wis charged with carbonic acid, the carbon of which
now forms part of animal and vegetable structures. We
saw, also, that atefirst it contained no ammonin.  But
“since vegetathn and decomposition began, the nitrogen
that existed in the nitrates of the earth, and some of the
nitrogen of the atmosphere, have been gradually entering
intd new combinations, and forming ammonia, — and
the quantity of ammonia, a substance at first non-existent,
has gradually inereaseds; and as it is volatile, the gt-

mosphere now always contains some of it. The quantity |

has now become so great in it, that it can always bie I

-
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i . ¥ i x
ed by cliemical analysis. There is an evident tea= ¢ |
i : .
of it* to inerease in the atmosphere.. Now syp-

“ it to go increasibg up to a certain point; it fdrm: I
Yir & mixiure T-hﬂll. upon the :l.pp]ityruu of fire, is
,. :
'tly explosive.  An atmosphere tlﬂh'grﬁ’wiqh -
is liable to L‘H]:|U{§L}ﬁ"u.'|w\'r1' a dlash es-rd®iituing .
: throngh it.  And such an u-?q:ﬂu‘-im: would []nuht-r\,'
stroy, perhaps without leaving traces of, the present j ‘
f things. Do any expressions of Revelation seem
T to such an end of the present creation? We =
g in a popular book, te quote too much from the §
Writings; but we may, perhaps, be ‘allowed to A
t the following detached passapes: —
nd there came down fire from God out of heaven ;

saw a great white throne, and him that sat on it,

:;hoic face the earth and the hieaven fled away: and

the dead, swall anth.great, stand belore God, and '
rere judged every man according to their works: and l
a new heaven and a new earth, for the first licaven

e first earth were passed away, and therc was no

sea.  And he that sat upon the throne said, © Pp-
:

rake all things new.'” : L

THE END. y / 2 \_
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“ My wife and another person came into my apartment
in the mn‘i‘uini{, in order to console me; but I was too
much agitated by a series of incidents which had ‘mast
powerfully afleeted wy moral feeling, to be eapable of
attending to them, On a sudden I perceived, at about the

distance of ten steps, a form like that of a decensed® person. -

I pbinted at it, asking my wife if she did not see it? I
was but natural that she should not see anything; my
question, therefore, alarmed her very much, and she im-
mediately sent for a physician. The phantom econtinued
for about eight minutes. I grew, at length, more calm,
and, being extremely exhausted, fell into a restless sleep,
which lasted about hall-an-hour. The physician aseribed*
the phantom to a violent mental emotion, and hoped there
would be no return ; but the violent agitation of my 1"{1“1 ;
had in some way disordered my nerves, and produced
further consequences, which deserve a minute description.
“ At four in the afternoon, the form whieli I had seen in
the morning reappeared. I was by myself when this hap-
pened, and, being rather uneasy at the incident, went to

my wife's apartment ; but there, likewise, I was persecuted

" by the apparition, which, however, at intervals, disappeared,

and always presented itsell in a standing posture.  About
six there appeared, also, several walking figures, which
had no conneetion with the first.  After the first day,the
form of the deceased person no more appeared, but its
place was taken by many other phantoms, sometimes re-
presenting acquaintances, but sjpostly strangers: those
whom I knew were composed of living and deceased per-
sons:, but the mumber of the latter was comparatively
small. I observed that the persons with whom I daily

L3
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