! B

C8LC ¢ YT+ s, L+

R B $ 8 %,
1811 #/0Tyndall.

1871.

$

% & "
']

,8,)8 1
1§

Digitized by G 0 0 g I e









*

" %
) $
$ %

%

(

$ #% $&'
) $ * $ #H% +
# O#" %,$
% % " %,$
'S #$ $
% " % 'S % %
0 # '$S
-#$ "$
"% 8
$ #% #$
' $ - %
! ) 2 3#4 *+
"o $
$ % $ "$ "$ 9
% $ "t
* 4% $ %
"$ # %
$ *#$
*OHS # % 2
7 TS



$

experiments, without, however, as many will think, a
sufficient fear of the Society for the Prevention of Cruelty
to Animals before his eyes: *“Insert,” he says, “in the
back of a rat the end of its own tail, having first pared
it raw with a bistoury; it will heal and take root. As
soon as the graft is complete, amputate the tail about one-
third of an inch from the old root. The rat’s tail will
henceforward grow the reverse way and out of the back.”
And again he says: “If you amputate the paw of a young
rat, partially skin it, and introduce it through the skin of
another rat’s side, it will engraft, take nutriment, grow,
and acquire all the ordinary parts of its structure, as if
it had remained with its former proprietor.” M. Taine,
in his recent work, “ D’ I’Intelligence,” has endeavoured
to apply these more curious than humane experiments to
illustrate the relation between our “ physical and moral,”
or, at least, intellectual nature.

If the researches of the Germans have been less curious
than the French, they have certainly been more important.
It is now nearly a century since Dr. Francis Joseph Gall,
a physician of Vienna, when a school-boy, accidentally
made the discovery of a connection between certain definite
parts of the brain and certain equally definite mental
functions. He devoted his life to this study of Cerebral
Physiology: others have devoted their lives to the veri-
fication of his most important discoveries, so that the
physiology of the brain—*“the relation between our physical
and moral natures”—is not untrodden and unknown ground.
Nevertheless, we find Mr. Lecky, after proclaiming the ne-
cessity for cerebral organs, declaring that “of their exist-
ence we know nothing.” It would have been more correct
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do, from our ignorance of their natures and capacities. We
have been studying angels, not animals. In fact,

L$( 1T IB1) () 4S8

#HS S+ (™M L, 3%

+$"$) % ($ hH#  ##8

+$"$1) , % N# 1" %#

In our self-complacency we have carried our noses so high
that we have overrun the scent, and must try back. We are
gods here on earth ; let us not therefore from ignorance
fail in our duties to the creatures below us. At present even
the languages they speak are to us unknown tongues. We
are God’s creatures; they are ours to sympathise with, to
rule, and to make happy. In all that lives we shall find
something to admire, something to learn, and often some-
thing to love. Dr. Draper, the American physiologist, says:
“ Nearly all philosophers who have cultivated, in recent
times, that branch of knowledge (Metaphysics) have viewed
with apprehension the rapid advances of Physiology, from
seeing that it would attempt the final solution of problems
which have exercised the ingenuity of the last twenty cen-
turies. In this they are not mistaken. Certainly it is
desirable that some new method should be introduced, which
may give point and precision to whatever metaphysical truths
exist, and enable us to distinguish, separate and dismiss
what are only vain and empty speculations.”

Only that knowledge which admits of demonstration will
endure and advance. Psychology therefore must be brought
within the domain of law, if that also, like the other sciences,
is to make any progress. This progress, however, must
be slow, as the deepest feelings of our nature, and even
common sense, have been enlisted and set in array against
its discoveries. If it took a century and a half to reconcile
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PREFACE XV.

now known fact; and | have endeavoured also to show the
Unity of Force, and that all Power is Will Power, conscious
or automatic, or, as Mr. W. R. Grove has put it, “ Causa-
tion is the Will, Creation the act of God.” Physics and
Metaphysics — Physiology and Psychology thus become
united, and the study of man passes from the uncertain light
of mere opinion to the region of science.

I wish some one with a learned handle to his name, or
with a better claim to the world’s notice, had taken up this
subject; but the fact is that literary and scientific men are
either too much occupied in their special department, or do
not like to face the % % and all the other
odiums which attend speaking out on subjects which in the
present day belong more to feeling than to reason. It is
only one who has no position and reputation to lose who
dares venture upon this ground. Dr. Tyndall, in the Pre-
face to his Volume of Essays just issued, says: “ Most of
the Essays are of a purely scientific character, and from those
which are not | have endeavoured, without veiling my con-
victions, to exclude every word that could cause needless
irritation.” | am afraid | have not been equally cautious.
I bow to science, but science is only valuable as it helps to
solve the problems here propounded of the Whence, Why,
and Whither. Faraday, however, says (“ Life and Letters”):
“ 1 do not think it at all necessary to tie the study of the
natural sciences and religion together, and in my intercourse
with my fellow-creatures that which is religious and that
which is philosophical have ever been two distinct things ” ;
and, if we are to follow Faraday’s example, that which is
religious and that which is philosophical must ever remain
two distinct things. Faraday was a “ Sandemanian,” and
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It is very difficult to fix dates in Geology; before or after
certain occurrences is all that can be spoken of confidently
with respect to time.

If we admit, therefore, that life may have existed upon
this earth from one hundred millions to five hundred millions
of years, this latitude, great as it seems, is perhaps no
greater than the present state of our knowledge requires;
and it is fortunate that a hundred million years, more ot
less, make very little difference to our comfort at present.
Authority is rather in favour of the smaller estimate.

Our earth and planetary system, and indeed the whole
Cosmos, are supposed to have existed originally as nebulous
matter—that is, a sort of “fiery mist” like the tails of
comets. Our system has gradually settled down into its
present form, evolving in the process an enormous quantity
of heat, so that our earth must at one time have been
molten at the surface, with a fiery atmosphere like the sun,
and probably being to its satellite the moon what the sun is
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and equally provided for their Support and comfort; they
feasted and fought, and crowed and blustered, and spread
their tails to be admired, just as men and women do now ;
and really, when we come to compare an Australian Savage
with Horses, Dogs, and Elephants, it is the animals, we are
almost inclined to think, that ought to be ashamed to own
the relationship. With reference to the vast superiority
upon which man prides himself, and how infinitely ridiculous
he makes himself in his self-importance, we should listen to
the great philosopher, Michael Faraday :—*“ W hat a weak,
credulous, incredulous, unbelieving, superstitious, bold,
frightened—what a ridiculons world ours is, as far as con-
cerns the mind of man! How full of inconsistencies,
contradictions, and absurdities. | declare that taking the
average of many minds that have recently come before me
(and apart from that spirit which God has placed in each),
and accepting for a moment that average a6 a standard, |
should far prefer the obedience, affection, and instinct of a
dog before it.” And who does not recollect Byron’s beau-
tiful lines:—

4 0+,
131,-1 ) )#,"™ %' '+ #( %* %$"
&#+ "< " 5 ' +, +,
(™M &, % #,-8
4 1 ##$ (I '+ L, %$ !
- - %' - JHC 2 % 11
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(&#$ $ # # H&#' $2 2!

Faraday is speaking of the Caucasian race, and not of the
Mongolian, Malay, Negro, and Aboriginal American races*
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which at present, perhaps, comprehend five-sixths of man-
kind—
-, &+
X #281)  §1) &t#s
r2nrt

The other sixth, the Caucasian, is much the highest type,
and admits of a high degree of civilisation ; and other races
had probably existed on this earth many thousands of years
before the yellow hair and white faces made their appearance.
The most civilised claim, as Christians, the particular privi-
lege of eternal damnation for the great majority; but we
think it will be found that even they are not worth it, and
that the whole plan of Creation will not be altered to suit
the exigencies of their peculiar creed.

At present we have no data for fixing exactly the period
of man’s first appearance in the world. The Nile deposits,
from which pottery has been brought up -from a depth
of 60 feet, and red brick from a depth of 72 feet, are cal-
culated to represent' 41,300 years, and it would be an
awful bore, representing thousands of centuries, to get to the
bottom of these deposits. No one has yet attempted to fix
the precise date of the much-talked-of stone, or bronze periods,
or of the lake dwellings ; and fossil remains at present furnish
very little that is definite as to time. Sir Charles Lyell is
of opinion that the Engis Skull found in a cave in the valley
of the Meuse is of the same age as the Mammoth and the
Woolly Rhinoceros. The Neanderthal Skull is also said to
belong to the same period, but no one has told us how long that
is ago. In the time of flint axes and arrow heads the skulls
found are small and round, with large ridges over the eyes*
The race was small, and, it is believed, resembled the Lapps
of the present day. In the bronze age the skulls were .larger
and longer. The skulls of the Egyptians, preserved in their
tombs and temples, closely resemble the European, but are
of smaller size.
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exhibit every stage of advance. The marmoset presents an
almost smooth surface, while the orang has convolutions
differing in appearance very little from man; the difference
being more particularly in weight as compared to size of
body. The lowest estimate for a healthy European brain is
32 ounces; that of a gorilla 20 ounces; while the latter is
twice as heavy as any European of so small a brain. Euro-
pean brains have weighed 65 ounces, while the average is 42
ounces. The brain of Sir James Simpson, Edinburgh,
according to the 1 " " I was 54 ounces, and
the average male brain, according to Quain and Sharpey, is
49~ ounces. The European brain is much heavier than the
Hindoo, hence the supremacy of the former in weight of
character. A man’s brain is much heavier than a woman’s,
the average being as 42 ounces to 34 ounces; hence the
dominance of man, which is not, as is often asserted, based
on law or education. The capacity of the smallest human
skull is, according to Mayner, 55*3 inches; that of the largest
measured by Morton contained 114 inches,—the difference
between the brain of the gorilla and the smallest brain of
man being much less than that between the smallest and
the largest healthy human brain. The whole nervous system
of a man is twice as heavy as that of a gorilla; and “already
the brain of the civilised man is larger by nearly 30 per
cent, than the brain of the savage.” *

“ Idiocy results from an insufficient development of Brain ;
an adult male Brain being only nineteen inches in circum-
ference necessitates mental imbecility, and all deviations
from the normal shape of the Brain necessitate corresponding
mental peculiarities. The circumference of the adult male
head should not be under 21 inches at least, nor over 24
inches, the tape being passed over 2Philoprogenitiveness’
and the Perceptive Organs (usually where the hat touches.)
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“ The width of the male head varies from in. to 6" in.,
measured with the calipers, from just above the ear.

The height of the head should be exactly the same as
the width, measured with the calipers from the opening of
the ear to the vertical point in the coronal region. The
length of the head should be one-third more than its width—
that is, if the width be 6 in. the length should be 8 in.

“ The tape measurement from the opening of the ear, at
each side, over the coronal region, should be one-third less
than the circumference, and the measurement from‘Individu-
ality ” over the coronal region to the occipital spine—the
bottom of the skull at the back—should be the same as that
from ear to ear.

“ The female head is, as a general rule, from an inch to
an inch and a half less in circumference than the male, and
less also by an inch in width and heighth. The posterior lobe
of the female usually projects more than that of the male.”*

“ Physiologists have observed that each animal passes,
in the course of its germinal history, through a series of
changes resembling the % % of the various orders
of animals inferior to it in the scale. * * * Nor is man
himself exempt from this law. His first form is that which
is permanent in the animalcule. * * * The brain of
man, which exceeds that of all other animals in complexity
of organization and fulness of development, is, at one early
period, only (as quoted in ‘ The Vestiges from Lord’s Popular
Physiology,’) a simple fold of nervous matter, with difficulty
distinguishable into three parts, while a little tail-like pro-
longation towards the hinder parts, and which had been the
first to appear, is the only representation of a spinal marrow.
Now in this state it perfectly resembles the brain of an adult
fish, thus assuming the form that in the fish is
permanent. In ashort time, however, the structure is become
more complex, the parts more distinct, the spinal marrow
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presides over the motion, the brain over the direction
or application of the motion. There are two kinds of
nervous matter, white and grey ; the white is connected
with motion, the grey with its conscious direction. The
body is covered with a net-work of nerves, thick in proportion
to the sensibility required in the part. They have two
functions, irritability and contractility—the one informing
the mind of what is going on in the external world; and
the other, embedded in the muscle, executing the orders
of the mind in consequence. The one is called the afferent,
the other the efferent nerve.

The nervous system is made up of bundles of threads
enclosed in sheaths, which meet in local ganglia, the ganglia
increasing in size until they meet in the great ganglion—the
Brain. Those nerves that are acted upon by the outer world
are in direct relation with those that react upon if, and these
again are connected with those vital organs, whose function it
is to accumulate the force which the others distribute.* “ It
is the transported shiver of bodies countless millions of miles
distant,” says Professor Tyndall, “ which translates itself in
human consciousness into the aspect of the stars” f ; and the
nervous system is highly-sensitive shivering stuff—" masses
of unstable matter, undergoing decomposition with the
greatest facility,” through whose medium the shivering,
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vibratory, undulatory motions without us. translate themselves
“in human consciousness into the aspect” of the world ;
and we are told, on the high authority quoted above, that it
would take 57,000 waves of the ether that produces violet
colour to fill an inch; and as light travels at the rate of
192,000 miles a second, it would take 699 millions of
millions of such waves to enter the eye in a single second to
produce the impression of violet in the brain. *“ Star and
nerve-tissue are parts of the same system—stellar and
nervous forces are correlated, * * and matter and mind
are bound together through measureless amplitudes of space
and time.” *

It is commonly supposed that thought travels faster than
“ the quick-winged arrows of light;” but this is a mistake.
Thought travels at the rate of the nervous fluid, force, or
agent in the nerves, and is dependent upon the molecular
action set up in the brain. The rate of transmission, as
measured by Professor Helmholtz, varies from 28 yards to
78 yards per second. In a rapidly-turning wheel we lose
sight of the individual spokes, and the fire at the end of a
stick when turned round rapidly appears to us as an unbroken
circle, which shows that thought, or the transmission of sen-
sation through the nerves, is less rapid than the motion of
either the wheel or stick. So in hearing, a “tone ” is made
up of many separate sounds’no longer distinguishable sepa-
rately.!
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found that these mental differences corresponded to differ-
ences in the shape of the head, which again corresponded
to differences in the development of brain. By this method
of proceeding, by tracing mental action to its source in
nervous development, a very efficient and practical classifi-
cation of our mental powers—of both intellect and feeling—
has been arrived at, and their external signs can by competent,
practised observers be now very correctly indicated,—force,
that is force of mind, being here, as elsewhere, generally
proportioned to the size of the structure or organ with which
it is connected. Of course there are many other things
besides size upon which the more or less perfect aotion of the
brain depends, which we shall have to consider in their place.*
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Pursuing this method of observation, and classifying
mind by what it does—Dby its different modes of action, the
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Before we proceed to the consideration of the peculiar
functions or modes of action of these faculties, it will be
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as well to consider first upon what their general action
depends. .
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- # " %, an equi-
valent weight of the matter of life makes its appearance.”
“ Constructive chemistry could do nothing without this other

" Chemical powers are dominated by it, and
only act freely when it is gone, upon dead matter. Pro-
fessor Tyndall, however, ageees with Huxley that “ the
tendency of modern science is to break down the wall of
partition between organic and inorganic, and to reduce both
to the operation of forces which are the same in kind, but
whose combinations differ in complexity.” Life is not what
Herbert Spencer describes it to be, “ The continuous adjust-
ment of internal relations to external relations” : these are
only the of its existence, and give no idea of
what the transmitted or inherited “ vital spark” is in itself.
“ Xife,” says Schelling, “ is the tendency to individuation,”
the forces of nature are confined within definite limits, and
work towards a given object; and all vital actions have for
their final purpose the elimination of nervous force, upon
which mental force depends. The conditions of life, upon
which the powers of mind depend, are the same in man as in
all other animals.

Food—It is from our food that the force or power that
sustains vital action is derived. Sun-power divorces the
oxygen from the carbon in the plant, and upon these elements
coming together again in the bodily system an equivalent
power is restored. The clash of atoms and arrested motion
produce heat sufficient to work the whole system bodily and
mental—that is, heat, known to us as a mode of motion, pro-
duces the peculiar mode of motion which characterises each
organ, constituting what is called its function. And here let
us pause to note an all-important distinction. When Heat
is considered as a mode of motion, we are confounding the
effect with the cause. Heat is not the mode of motion, but
the cause, the force which produces it. Much obscurity
and error are occasioned by thus confounding cause and

Digitized by G OOg I e
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ing this distinction there have been endless disputes as to
whether structure always precedes function, or function
structure, with about an equal amount of truth on either side.
The brain and the muscles are increased in size by exercise,
that is, by increased power supplied to the part. Here func-
tion is supposed to precede structure, for although the in-
creased size or addition to the part or organ generally
manifests the same function as the original, it does not
always do so, hence the great " in plant and animal.
“ Growth exceeding a certain rate, ends in the formation of
a new aggregate, rather than an enlargement of the old.” *
Here we have a glimpse of the Law of Development; func-
tion always depending upon structure, but increasing force or
power producing increased and, under peculiar conditions,
varied structure, and consequently varied function. Every
organ seems to have grown out of some other by a modifica-
tion or adaptation rendered necessary by new conditions, or
by some new purpose. Thus animals have been fitted to
conditions, and conditions have helped to produce the
animals. If we give time enough,—and there is plenty of
time to give, and nature never seems to be in any hurry,—
there is nothing inconceivable, or even improbable, in the
supposition that all animal forms have arisen from successive
modifications of one original form, however great the dis-
parity may at present appear.f It is true it requires some
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signs, which are open to observation. The first, or %

is distinguishable by a round form of the body, softness of
the muscular system, repletion of the cellular tissue, fair
hair, and a pale skin. It is accompanied by languid vital
actions, with weakness and slowness of the circulation. The
brain, as part of the system, is also slow, languid and feeble
in its action, and the mental manifestations are proportion-
ally weak.

“ The second or temperament is indicated by well-
defined forms, moderate plumpness of person, tolerable firm-
ness of flesh, light hair inclining to chestnut, blue eyes, and
fair complexion, with ruddiness of countenance.” It is marked
by great activity of the blood-vessels, fondness for exercise,
and an animated countenance. The brain partakes of the
general state, and is vigorous and active.

“ The fibrous (generally, but inappropriately termed the
$ ,) temperament, is recognised by black hair, dark skin,
moderate fulness and much firmness of flesh, with harshly-
expressed outline of the person. The functions partake of
great energy of action, which extends to the brain; and the
countenance, in consequence, shows strong, marked, and
decided features.

The "  temperament is recognised by fine thin hair,
thin skin, small thin muscles, quickness in muscular motions,
paleness of countenance, and often delicate health. The
whole nervous system, including the brain, is predominately
active and energetic, and the mental manifestations vivacious
and powerful.” *

Of course these temperaments are combined in various
proportions in different constitutions, but they all have their
external signs, and the degrees in which they are possessed
are readily discernible. As they act upon the mind, 50 does
the mind re-act upon them, and the relative proportion in
which they exist may be much modified by exercise and
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generally as being in proportion to the size and quality of
brain (see p. 76). Dr. Bird believes, he says, “that the
greater or lesser tendency which our diseased tissues show to
take on diseased conditions is the result of all the combina-
tions of external influences to which we in our own persons,
and in the persons of our ancestors, have been subjected pre-
viously to the time when we become diseased.” * And on this
account | suppose it is that the same medicines act so differ-
ently on different constitutions. Thus Dr. Bird tells us
that “ it may be stated broadly that everything external to
us affects us beneficially or prejudicially according to the
condition of our tissues at the time when it affects us, and
to the measure in which it is applied. Too little food is in
its results scarcely more disastrous than too much food, and
the same may be said of all stimulant substances. Then all
the substances named in the “ Pharmacopoeia” are medicinal
or poisonous, according to the state of our tissues when they
are used, and to the measure in which they are used. * * *
Indeed, it is the rule that no two bodies are acted upon in
the same degree by the same dose of medicine.” f f

By carefully-prepared tables Dr. Bird shows that the
specific gravity of Europeans is greater than that of Indians—
natives of Bengal. There is a higher degree of heat indi-
cated by the thermometer in the mouth. He mentions other
differences, and says men will have to be classed not always
according to their nation, but according to the nature of the
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MENTAL FORCE r

is impeded. So of the expenditure of force in muscular
exercise : much out-door work is incompatible with vigorous
thinking, and if we have a large body of our own to carry
about we require a proportionally larger brain. The same
may be said of every function of the body. If alarge amount
of force is used in its exercise, there is less to convert into
seiisibility of any kind. We see, then, how extremely im-
portant it is that no force should he allowed to run to waste,
that all the machinery should be kept in proper working,
order, all the joints well oiled. The animal body is by far
the most perfect machine that has yet been made for the
economical use of force. “ Of the total heat given out by
the combustion of the food, a man can make a fifth available
in the form of actual work, while it has never been possible
to construct a steam-engine that could utilize more than a
plinth of the energy of the fuel burnt under the boiler. But
in addition to this external work the body has constantly to
perform a vast amount of work in order to sustain the life.
There is the blood to be kept circulating and urged through
the lungs and capillaries; the chest and diaphragm have to
be raised for the purpose of breathing ; digestion has to be
carried on, and the body kept erect—all these consuming
energy.” * The brain, or thinking power, has not yet been
included by physiologists among the force consumers ; and yet
it is the most important and the most expensive of them all.
There is nothing so exhausting as violent pain, or strong
feeling or emotion ; an'd, in fact, every thought or feeling
requires an expenditure of what we call physical force. As
we have said, then, the great desideratum is a large gene-
ration of force and the proportional distribution of it
throughout the body, each organ performing its proper
function ; for if one predominates it is at the expense of
the others. Thus we may have mental power at the ex-
pense of the vital, and muscular or locomotive at the

# *“ Animal Force and Animal Food,” by J. Broughton.
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persistence and harmony, we may then get a slight idea upon
what the stability of type and race depends. It takes a long
time to make any two forces act unconsciously or auto-
matically together, and the forces that constitute the harmony
of the human system are infinite. Forces thus made to act
together to effect a definite purpose are not easily disunited.
If, then, the different races of mankind had a separate origin,
and the forces of which they are composed were brought
together and associated by a different environment, “the
structure of an organism being the product of the almost
infinite series of actions and reactions to which all ancestral
organisms have been exposed,” * then such races could not
be expected to mix with advantage. Automatic actions
would clash, and there would always be the tendency, as in
fact exists, to return to the original types. Thus races
which had probably the same ancestral types, such as those
that now inhabit Europe, are crossed with advantage; but
we obtain only mongrels, inferior perhaps to either original,
from the crossing of distinct races. Darwin says: “ The
first meeting of distinct and separate people generates
disease.” He also says: “ If we look to the races of men
as distributed over the world, we must infer that their charac-
teristic differences cannot be accounted for by the direct action
of different conditions of life, even after exposure to them
for an enormous period of time. The Esquimaux live exclu-
sively on animal food; they are clothed in thick fur, and are
exposed to intense cold and to prolonged darkness; yet they
do not differ in any extreme degree from the inhabitants of
Southern China, who live on vegetable food, and are exposed
almost naked to a hot, glaring climate. The unclothed
Fuegians live on the marine productions of their inhospitable
shores; the Botocudos of Brazil wander about the hot forests
of the interior, and live chiefly on vegetable productions;
yet these tribes resemble each other so closely that the
= "%" +1&"
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of one parent entirely obliterate those of the other, or on what
principle they are mixed, is not yet known; but in judging
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GC MAN.

physical good fortune or their physical bad fortune; the
inhabitants of swamps and jungles are necessarily of lower
organisation than are the inhabitants of breezy and well-
cultivated uplands. Humboldt, in his *“ Cosmos,” and
others have now made these things pretty well understood;
but that man is a great magnet, and sympathises with the
varied magnetic and electric condition of the earth is less
known. Changes are constantly taking place in the intensity of
terrestrial magnetism. Thus it is increasing in America, and
decreasing in Europe and Asia; and when from the general
we descend into the particular, we find that at Toronto, in
Canada, the total force in the dip inclination in the magnetic
needle increases annually 1*0, and that in London there is
an annual decrease of the same of 2*7. This shows, says
Dr. Bird, that a benefit or a loss is travelling westwards.
Can it be true, he says, as the Yankees continually tell us,
that Europe is growing old; that, having borne the burden
of a high civilisation for thousands of years, she is trans-
ferring it to the back of the unexhausted energies of
America7JV It certainly admits of a question as to whether
Europeans are improving in America, as to whether there is
a “ benefit or a loss ?” Anthropologists say: “ We have
exhaustion and degeneracy, but no real acclimatation.” f
In the American the nervous system greatly predominates.
This Nathaniel Hawthorne ascribes to the dry atmosphere and
vicious habits of life; but both the vicious habits and nervous-
ness may quite as likely be owing to the difference in the
magnetic condition. “ .John Bull, on the other hand,” says
Hawthorne, “ has grown bulbous, long-bodied, short-legged,
heavy-witted, material, and, in a word, too intensely English.”
Let us hope that both extremes may be modified by food,
training, and proper educational treatment.

In considering this subject we must also not lose sight of
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where phthisis was most fatal upon the damp soils; and it
is also supported by the fact that in large towns the disease
has been the first to decline in virulence after the ground has
been rendered dry by the introduction of main sewers. The
novel parts of Dr. Moffat’s theory is, however, that analyzing
the wheat grown upon the two geological systems, he found
that in that produced upon the sandstone there was a large
proportion of phosphoric acid and of oxide of iron, while in
that of the carboniferous system these constituents were
almost wholly wanting. He concluded therefore that the
prevalence of consumption and anaemia were mainly attri-
butable to the deficiency of these elements of blood in the
ordinary diet of the population.

/ —The testimony of public waste is de-
cidedly in favour of hard water. It is usually rendered hard
by the suspension in it of calcareous substances, which are
rendered soluble by the presence of carbonic acid. Water
containing earthy carbonates is usually bright, hard, pleasant
to the taste, and refreshing, while pure water is soft, tasteless,
and affords none of that sense of exhilaration which is
always associated with ‘the crystal spring.* The French

" C when inquiring after water for the supply of Paris,
found that more conscripts are rejected in soft water districts,
on account of imperfect development and stunted growth
than in the hard; and they concluded that calcareous matter
in water is essential to the formation of tissues. In these
islands, it appears that the death-rate is influenced by the
water supply, not only as to its sufficiency and the amount
of organic matter suspended in it, but also as to its relative
hardness. Glasgow and Manchester are supplied with soft
waters, and have high death-rates; Birmingham, Bristol,
Newecastle, and Warwick have hard waters and low death-
rates. It may be said that in towns supplied with water of
more than ten degrees of hardness, the average mortality is
about 22 per 1,000, while in those supplied with softer water
it is about 26 per 1,000 <
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