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folded them up, and went about naked,
shivering in the rain
Indeed, the facts of
aboriginal life seem to indicate that dress is
developed out of decorations.
And when
we remember that even among ourselves
most think more about the fineness of the
fabric than its warmth, and more about the
cut than the convenience when we see that
the function is still in great measure subordinated to the appearance we have further
reason for inferring such an origin.
It is not a little curious that the like relations hold with the mind.
Among mental
as among bodily acquisitions, the ornamental
comes before the useful. Not only in times
off,

I.

OF MOST WORTH?

!

It ha.« beea truly remarked that, in order
of time, decoration precedes dress.
Among
people who submit to great physical suffering that they may have themselves hand?oindy tattooed, extremes of temperature are
borne with hut little attempt at mitigation.
Humboldt tel'.s us that an Orinoco Indian,
though quite regardless of bodily comfort,
will yet labor for a fortnight to purchase
pigment wherewith to make himself admired and that the same woman who would
not hesitate to leave her hut without a fragment of clothing on, would not dare to com- past, but almost as much in our own era,
mit such a breach of decorum as to go out that knowledge which conduces to personal
urir)ainted.
Voyagers uniformly find that well-bemg has been postponed to that which
colored beads and trinkets are much more brings applause.
In the Greek schools,
pri/ed by wild tribes than are calicoes or
mjisic^ poetry, rhetoric, and a philosophy
broadcloths.
And the anecdotes we have of which, until Socrates taught, had but little
the ways in which, when shirts and coats are bearing
upon action, were the dominant subgiven, they turn them to some ludicrous disjects
while knowledge aiding the arts of
play, show how completely the idea of ornalife hiad a very subordinate place.
And in
ment predominates over that of use. Nay, our own universities and schools at the presthere are still more extreme illustrations
ent moment the like antithesis holds.
witness the fact narrated by Captain Speke are
guilty of something like a platitude when
of his African attendants, who strutted about we say
that throughout his after- career a
in their goat-skin mantles when the weather boy, in nine
cases out of ten, applies his
was fine, but when it was wet, took them Latin and Greek to no practical purposes.

—
—

;

;

':

We

The remark is trite
managing

that in his shop, or his
his estate or his family,
in playing his part as director of a bank or
a railway, he is very little aided by this
knowledge he took so many years to acquire
—so little, that generally the greater part of
it drops out of his memory
and if he occasionally vents a Latin quotation or alludes to
some Greek myth, it is less to throw light on
the topic in hand than for the sake of "effect.
office, in

;

If we inquire what is the real motive for
giving boys a classical education, we'^finffit
to be simply conformity to public opinion.
Men dress their children's minds as they do
their bodies, in the prevailing fashion." As
the Orinoco Indian puts on his paint before
leaving his hut, not with a view to any direct benefit, but because he would be ashamed
to be seen without it
so a boy's drilling in'
Latin and Greek is insisted on, not because
of their intrinsic value, but that he may not
be disgraced by being found ignorant of them
that he may have " the education of a gentleraan" the badge marking a certain social
position, and bringing a consequent respect.
This parallel is still more clearly displayed
in the case of the other sex.
In the treatment of both mind and body, the decorative
element has continued to predominate in a
greater degree among women than among
;

—

—

1

—

;

,
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Originally personal adornment occupied the attention of both sexes equally. In
these latter days of civilization, however, we
see that in the dress of men the refard for
appearance has, in a considerable degree,
yielded to the regard for comfort while in
their education the useful has of late been
trenching on the ornamental. In neither direction has this change gone so far with

men.

;

" Could a man be secure
throughout life not what we are, but what
That his days would endure
we shall be thought, is the question so in edAs of old, for a thousand long years.
ucation, the question is, not the intrinsic
What thinys mi"lit he knowl
What deeds might he do
V
value of knowledge, so much as its extrinsic
And all without hurry or care."
effects on others.
And this being our dominant idea, direct utility is scarcely more re- " But we that have but span-long lives'!'
garded than by the barbarian when filling his must ever bear in mind our limited time foi;

i

!

Italian

teeth and staining his nails.
If there needs any further evidence of the
rude, undeveloped character of our education, we have it in the fact that the comparative worths of different kinds of knowledge
have been as yet scarcely even discussed
much less discussed in a methodic way with
definite results.
Not only is it that no standard of relative values has yet been agreed
upon, but the existence of any such standard has not been conceived in any clear manAnd not only is it that the existence
ner.
of any such standard has not been clearly
conceived, but the need for it seems to have
been scarcely even felt. Men read books on
this topic, and attend lectures on that ; decide that their children shall be instructed in
these branches of knowledge, and shall not
and all under the
be instructed in those
guidance of mere custom, or liking, or prejudice, without ever considering the enormous importance of determining in some rational way what things are really most worth
learning.
It is true that in all circles we

that

have occasional remarks on the importance

The wearing of ear-rings, finger-

women.

the elaborate dressings of
the hair the still occasional use of paint
the immense labor bestowed in making habiliments sufficiently attractive and the great
discomfort that will be submitted to for the
sake of conformity show how greatly, in
the attiring of women, the desire of approbation overrides the desire for warmth and
convenience. And similarly in their education, the immense preponderance of "accomplishments"' proves how here, too, use
is subordinated to display. Dancing, deportment, the piano, singing, drawing what a
If you ask
large space do these occupy
rings, bracelets

;

;

;

;

—

!

why Italian and German are learned, you will
find that, under all the sham reasons given,
the real reason is, that a knowledge of those
tongues is thought ladylike. It is not that
the books written in them may be utilized,
which they scarcely ever are ; but that
and German songs may be sung, and
the extent of attainment may bring
whispered admiration. The births, deaths,
and marriages of kings, and other like historic trivialities, are committed to memory,
not because of any direct benefits that can
possibly result from knowing them, but because society considers them parts of a good
such
education because the absence of
knowledge may bring the contempt of others.
When we have named reading, writing,
spelling, grammar, arithmetic, and sewing,
we have named about all the things a girl is
taught with a view to their direct uses in
life
and even some of these have more reference to the good opinion of others than to
immediate personal welfare.
Thoroughly to realize the truth that with
the mind as with the body the ornamental
precedes the useful, it is needful to glance at
This lies in the fact that,
its rationale.
from the far past down even to the present,
social needs have subordinated individual
needs, and that the chief social need has been
the control of individuals. It is not, as we
commonly suppose, that there are no governments but those of monarchs, and parliaments, and constituted authorities. These
acknowledged governments are supplemented
by other unacknowledged ones, that grow
up in all circles, in which every man or
woman strives to be king or queen or lesser
dignitary.
To get above some and be reverenced by them, and to propitiate those who
are above us, is the universal struggle in
which the chief energies of life are expended. By the accumulation of wealth, by
style of living, by beauty of dress, by display of knowledge or intellect, each tries to
subjugate others, and so aids in weaving
that ramified network of restraints by which
society is kept in order.
It is not the savage
chief only who, in formidable war-paint,
with scalps at his belt, aims to strike awe
into his inferiors
it is not only the belle
who, by elaborate toilet, polished manners,

—

;

;

and numerous accomplishments,
"

strives to

make conquests

;" but the scholar, the histhe philosopher, use their acquirements to the same end. We are none of us
content with quietly unfolding our own individualities to the full in all directions, but
have a restless craving to impress our indi-

torian,

vidualities

upon

others,

and

in

some way

subordinate them.
And this it is which determines the character of our education.
Not what knowledge is of most real worth
is the
consideration, but what will bring
most applause, honor, respect what will

—

most conduce to social position and influence what will be most imposing.
As

—

solicitous to

importance jus-

the expenditure of the time needed to
acquire it, and whether there are not things
of more importance to which the time might
be better devoted, are queries which, if
raised at all, are disposed of quite summarily,
according to personal predilections. It is
true, also, that from time to time we hear revived the standing controversy respecting the
comparative merits of classics and mathematics.
Not only, however, is this controversy carried on in an empirical manner,
with no reference to an ascertained criterion, but the question at issue is totally insignificant when compared with the general
question of which it is part. To suppose
that deciding whether a mathematical or a
classical education is the best, is deciding
what is the proper curriculum, is much the
same thing as to suppose that the whole of
dietetics lies in determining whether or not
bread is more nutritive than potatoes
The question which we contend is of such
transcendent moment, is, not whether such
or such knowledge is of worth, but what is

worth

?

When

they have

—

—

named

study has secured them, persons are apt to
assume that they have justified themselves
quite forgetting that the adequateness of the
advantages is the point to be judged.
There is, perhaps, not a subject to which
men devote attention that has not smne value.
year diligently spent in getting up heraldry would very possibly give a little further
:

m

;

;

;

;

;

A

—

insight into ancient manners and morals, and
Any one who
into the origin of names.
should learn the distances between all the
towns in England might, in the course of
his life, find one or two of the thousand facts
he had acquired of some slight service when

—

;

—

:

—

—

which a given course of

arranging a journey. Gathering together all
the small gossip of a county, profitless occupation as it would be, might yet occasionally
help to establish some useful fact say, a
good example of hereditary transmission.
But in these cases every one would admit
that there was no proportion between the
required labor and the probable benefit. No
one would tolerate the proposal to devote
some years of a boy's time to getting such
information, at the cost of much more valuable information which he might else have
got.
And if here the test of relative value is
appealed to and held conclusive, then should
it be appealed to and held conclusive throughout.
Had we time to master all subjects we
need not be particular. To quote the old song

—

—

1

certain advantages

tCf

;

tifies

Its relative

employ what time we have

the greatest advantage.
Before devotindyears to some subject which fashion or fanc^
suggests, it is surely wise to weigh witl<
great care the worth of the results, as compared with the worth of various alternative
results which the same years might bring if
otherwise applied.
In education, then, this is the question of
questions, which it is high time we discussed
The first in impor,
in some methodic way.
tance, though the last to be considered, is
the problem, how to decide among the conflicting claims of various subjects on our
attention.
Before there can be a rational
curriculum, we must settle which things it
most concerns us to know or, to use a word
of Bacon's, now unfortunately obsolete, we
must determine the relative values of knowledges.
To this end a measure of value is the first
requisite.
And happily, respecting the true
measure of value, as expressed in general
terms, there can be no dispute.
Every one
in contending for the worth of any particular order of information, does so by showing
its bearing upon some part of life.
In reply
to the question, "Of what use is it?" the
mathematician, linguist, naturalist, or philosopher explains the way in which his
learning beneficially influences action saves
from evil or secures good conduces to happiness.
When the teacher of writing has
pointed out how great an aid writing is to
success in business that is, to the obtainment of sustenance that is, to satisfactory
living he is held to have proved his case.
And when the collector of dead facts (say a
numismatist) fails to make clear anj' appreciable effects which these facts can produce
on human welfare, he is obliged to admit
that they are comparatively valueless.
All
then, either directly or by implication, appeal to this as the ultimate test.
..^How to live ? that is the essential question
for us. "Not how to live
the mere mateThe
rial sense only, but in the widest sense.
general problem which comprehends every
special problem is, the right ruling of conduct in all directions under all circumstances.
In what way to treat the body in
what way to treat the mind in what way to
manage our affairs in what w-ay to bring
up a family in what way to behave as a
citizen
in what way to utilize all those
sources of happiness which nature supplies
how to use all our faculties to the greatest
advantage of ourselves and others how to
live completely ?
And this being the great
thing needful for us to learn, is, by consequence, the great thing which education has
to teach.
To prepare us for complete living
is the function which education has to discharge and the only rational mode of judging of any educational course is, to judge in
what degree it discharges such function.

of this or the other order of information.
its

narl-

rowly this time is limited, not only by thji
shortness of life but also still more by thi
bu.siness of life, we ought to be especially

;

But whether the degree of

And remembering how

acquisition.

its entirety, but
and used then in a
vague, half-conscious way, has to be applied
consciously, methodically, and throughout all

This

test,

never used in

rarely even partially used,

behooves us to set before ourselves,
to keep clearly in view, complete
so that in
living as the end to be achieved
bringing up our children we may choose
subjects and methods of instruction with
cases. It

and ever

;

Not only
deliberate reference to this end.
we to cease from the mere unthinking
adoption of the current fashion in education,
which has no better warrant than any other
fashion, but we must also rise above that

ought

1

i

\

—
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ude, empirical style of judging displayed by
hose more intelligent people who do bestow
ome care in overseeing the cultivation of
It must not suffice
heir children's minds.
imply to i?unk that such or such iuformaiou will be useful in after life, or that this
cind of knowledge is of more practical value
han that but we must seek out some proess of estimating tlieir respective values, so
hat as far as possible we may positively
•.now which are most deserving of attention.
Doubtless the task is difficult perhaps
lever to be more than approximately achievd. But considering the vastness of the intersts at stake, its difficulty is no reason for
)usillanimously passing it by, but rather for
And
levoting every energy to its mastery.
f we only proceed systematically, we may
ery soon get at results of no small moment.
Our first step must obviously be to clasify, in the order of their importance, the
sading kinds of activity which constitute
uman life. They may be naturally ar;

—

auged

into, 1.

Those

activities

which

di-

2. Those
ectly minister to self-preservation
ctivities which, by securing the necessaries of
self-preservationr;
ife, indirectly minister to
Those activities which have for their end the
earing and discipline of offspring 4. Those
ctivities wTiich are involved iu the mainteance of proper^social and political relations;
;

;

Those miscellaneous activities which make
p the leisure part of life, devoted to the grat-

.

and feelings.
That these stand in something

flcation of the tastes

like their

rue order of subordination, it needs no long
The actions and
onsideration to show.
recautions by which, from moment to molent, we secure personal safety must clearly
dke precedence of all others.
Could there
e a man, ignorant as an infant of all suroundiug objects and movements, or how to
uide himself among them, he would pretty
ertainly lose his life the first time he went
aio the street, notwithstanding any amount
f learning he might have on other matters.
Lnd as entire ignorance in all other direcions would be less promptly fatal than en-

ignorance in this direction, it must be
dmitted that knowledge immediately conucive to self-preservation is of primary
uportauce.
That next after direct self-preservation

ire

omes

the indirect self-preservation, which
in acquiring the means of livig, none will question.
That a man's inustrial functions must be considered beore his parental ones is manifest from the
act that, speaking generally, the discharge
f the parental functions is made possible
Illy by the previous discharge of the indusial ones.
The power of self-maintenance
ecessarily preceding the power of mainlining offspring, it follows that knowledge
eedful for self maintenance has stronger
laims tliaa knowledge needful for family
ousists

—

second in value to none save
nowledge needful for immediate self-preselfare

is

vation.

As the family comes before the state in
rder of time as the bringing up of chilren is pos.sible before the state exists, or
hen it has ceased to be, whereas the state
rendered possible only by the bringing up
f children
it follows that the duties of the
irent demand closer attention than thnse of
le citizen.
Or, to use a further argument,
nee the goodness of a society ultimately desnds on the nature of its citizens, and since
le nature of its citizens is^more modifiable
y early training than by anything else, we
lUst conclude that the welfare of the family
uderlies the welfare
of
society.
And
snce knowledge directly conducing to the
rst must take precedence of knowledge diictly conducing to the last.
Those various forms of pleasurable occuition which fill up the leisure left by gravoccupations the enjoyments of music,
DCtry, painting, etc.— manifestly imply a
re-existing society.
Not only is a consid-

—

—

•

—
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erable development of them impossible without a long-established social union, but their
very subject-matter consists in great part of
Not only
social sentiments and sympathies.
'does society supply the conditions to their
growth, but also the ideas and sentiments
they express. And consequently that part of

human conduct which constitutes good citi'zenship is of more moment than that which
goes out in accomplishments or exer(use of
the tastes
and, in education, prepaj'atiou f or
the one must rank before preparation for the

8

long as our languages last. While that kind
of information which, in our schools, usurps
the name History the mere tissue of names
and dates and dead uameauing events has
a couveulional value only it has not the remotest bearing upon any of our actions, and
is of use only for the avoidance of those unpleasant criticisms which current opinion

—

—

;

upon its absence. Of course, as those
which concern all mankind throughout
all time must be held of greater moment
than those which concern only a portion of
other.
them during a limited era, and of far greater
Such then, we repeat, is something like the moment than those which concern only a
That edu- portion of them during the continuance of a
rational order of subordination
ctition which prepares for direct self-^jreser- fashion, it follows that in a rational estimate,
vation
that which prepares for indirect knowledge of intrinsic worth must, other
self-preservation
that which prepares for things equal, take precedence of knowledge
parenthood that which prepares for citizen^ that is of quasi-intrinsic or conventional
ship
that which prepares for the miscella- wol-th.
neous refinements of life. We do not mean
One further preliminary. Acquirement of
to say that these divisions are definitely sep- every kind has two values— value as knowlarable.
We do not deny that, they are intri- edge and value as dudpline. Besides its use
passes

facts

;

:

;

;

;

;

cately entangled with each other in such
way that there can be no training for any
that is not in some measure a training for
all.
Nor do we question that of each division there are portions more important than
certain portions of the preceding divisions
that, for instance, a man of much skill in business, but little other faculty, may fall farther
below the standard of complete living than
one of but moderate power of acquiring
money but great judgment as a parent; or
that exhaustive information bearing on right
social action, joined with entire want of general culture in literature and the fine arts, is
less desirable than a more moderate share ot
the one joined with some of the other. But,
after making all qualifications, there still remain these broadly-marked divisions and it
still continues substantially true that these
divisions subordinate one another in the foregoing order, because the corresponding divisions of life make one another possible in
that order.
Of course the ideal of education is, complete preparation in all these divisions.
But
failing this ideal, as in our phase of civilization every one must do more or less, the aim
should be to maintain a due proportion between the degrees of preparation in each.
Not exhaustive cultivation in any one, supremely important though it may be not
even an exclusive attention to the two, three,
but
or four divisions of greatest importance
an attention to all greatest where the value
is greatest, less where the value is less, least
where the value is least. For the average
man (not to forget the cases in which peculiar aptitude for some one department of
knowledge rightly makes that one the breadwinning occupation) for the average man,
wa say, the desideratum is, a training that
apjiroaches nearest to perfection in the
thiigs wliich most subserve complete living,
anr4 falls more and more below perfection in
the things that have more and more remote
bearings on complete living.
In regulating education by this standard
there are some general considerations that
should be e^er present to us. The v. orth of
any kind of culture, as aiding complete living, may be either necessary or more or less
contingent.
There is knowledge of intrinsic
value, knowledge of quasi-intrinsic value,
and knowledge of conventional value. Such
facts as that sensations of numbness and
tingling commonly precede paralysis, that
the resistance of water to a body moving
through it varies as the square of the velocity,
that chlorine is a disinfectant these, and the
truths of science in general, are of intrinsic
value they will bear on human conduct ten
thousand years hence as they do now. The
extra knowledge of our own language, which
:

i

—
;

—

—

—

:

given by an acquaintance with Latin and
Greek, may be considered to have a value
is quasi-intrinsic
it must exist for us
and for other races whose languages owe
much to these sources, but will last only as

is

that

;

for guidance in conduct, the acquisition of
each order of facts has also its use as mental
exercise and its effects as a preparative for
complete living have to be considered imder
both these beads.
These, then, are the general ideas with
which we must set out in discussing a curnculum : Life as divided into several kinds of
activity of successively decreasing importance the worth of each order of facts as regulating these several kinds of activity, in;

;

quasi-intrinsically, and conventheir regulative influences estimated both as knowledge and discipline.
Happily, that all-important part of education which goes to secure direct self-preservation is in great part already provided for.
Too momentous to be left to our blundering,
nature takes it into her own hands. While
yet in its nurse's arms, the infant, by hiding
its face and crying at the sight of a stranger,
shows the dawning instinct to attain safety
by flying from that which is unknown and
trinsically,

tionally

may

;

and

be dangerous

;

and when

can walk,

it

the terror it manifests if an unfamiliar dog
comes near, or the screams with which it
runs to its mother after any startling sight or
sound, shows this instinct further developed.
Moreover, knowledge subserving direct selfpreservation is that which it is chiefly busied
How to
in acquiring from hour to hour.
balance its body how to control its movements so as to avoid collisions what objects
what obare hard, and will hurt if struck
jects are heavy, and injure if they fall on the
limbs which things will bear the weight of
the body, and which not the pains inflicted
;

;

;

;

;

by

by missiles, by sharp instruments
and various other pieces of informa-

fire,

these,
tion needful for the avoidance of death or
And when, a
accident, it is ever learning.
few years later, the energies go out in run-

ning, climbing, and jumping, in games of
strength and games of skill, we see in all
these actions hy which the muscles are developed the perceptions sharpened and the
judgment quickened, a preparation for the
safe conduct of the body among surrounding
objects and movements, and for meeting
those greater dangers that occasionally occur
Being thus, as we say, so
in the lives of all.
well cared for by nature, this fundamental
comparatively
little
education needs
care
from us. What Ave are chiefly called upon
free
for
that
shall
be
scope
there
to see is,
gaining this experience and receiving this
that there shall be no such thwartdiscipline
ing of nature as that by which stupid schoolmistresses ccmimonly prevent the girls in
their charge from the spontaneous physical
activities they would indulge in, and so render them comparatively incapable of taking
care of themselves in circumstances of peril.
This, however, is by no means all that is
comprehended in the education that preBesides
pares for direct self-preservation.
guarding the body against mechanical damage or destruction, it has to be guaided

—
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injury from other oftiises— against the
ami "ileath that follow bit-aches of
For complete living it is
Hhy-siolojjic hiw.
net essjiry, not only that suiiileu annihilations
of life "shall be wanled olT, but also that
there shall be escaped the incapacities and
the slow annihilation which unwise habits
As, without health and euer^ry, the
entail.
industrial, the parental, the social and all
other activities become more or less impossible, it is clear that this secondary kind of
direct self-preservation is only less important
than the primary kind, and that knowledge
tending to secure it should rank very high.
It is tnie that hi re, too, guidance is in
some measure ready supplied. By our various physical senstitions and desires nature
has insured a tolerable conformity to the chief
Fortunately for us, want of
requirements.
food, great heat, extreme cold, produce
promptings too peremptory to be disregarded.
And would men habitually obey these and all
like promptings when less strong, comparaIf fatigue of
tively few evils would arise.
body or brain were in every case followed by
desistance if the oppression produced by a
close atmosphere always led to ventilation
if theiewereno eating without hunger, or
then would the
drinking without thirst
system be but seldom out of working order.
But so profound an ignorance is there of the
laws of life that men do not even know that
their sensations are their natural guides, and
(when not rendered morbid by long-continued disobedience) their trustworthy guides.
So that though, to speak teleologically, nature has provided efticient safeguards to
health, lack of knowledge makes them in a
great measure useless.
If any one doubts the importance of an acquaintance with the fundamental principles
of physiology s a means to complete living,
let him look around and see how many men
and women he can find in middle or later
Occasionally
life who are thoroughly well.
only do we meet with an example of vigorous health continued to old age hourly do
we meet with examples of acute disorder,
chronic ailment, general debility, premature
Scarcely is there one to whom
decrepitude.
3'ou put the question, who has not, in the
course of his life, brought upon himself illnesses which a little knowledge would have
saved him from. Here is a case of heart
disease consequent on a rheumatic fever that
followed reckless exposure. There is a case
Yesof eyes spoiled for life by over-study.
terday the account was of one whose longftgiiiiist

ilisfiuse

;

;

;

:

;

enduring lameness was brought on by continuing, spite of the pain, to use a knee after
And to-day we
it had lieen slightly injured.
are told of another who has had to lie by for
years because he did not know that the palpitation he suffered from resulted from overtaxed brain. Now we hear of an irremediable injury that followed some silly feat of
strength and, again, of a constitution that
has never recovered from the effects of exwhile
cessive work needlessly undertaken
;

;

on all sides we
ments which accompany feebleness. Not to
dwell on the natural pain, the weariness, the
gloom, the waste of time and money thus ensee the perpetual minor

ail-

only consider how greatly ill-health
hinders the discharge of all duties makes
business often impossible, and always more
tailed,

—

produces an irritability fatal to
the right management of children
puts the
functions of citizenship out of the question
and makes amusement a bore. Is it not clear
that the physical sins partly our forefathers'
and partly our own which produce this illliealth, deduct more from complete living
than anything else ? and to a great extent
make life a failure and a burden instead of a
benefaction and a pleasure ?
To all which add the fact that life, besides being thus immensely deteriorated, is
also cut short.
It is not true, as we commonly suppose, that a disorder or disease
from which we have recovered leaves us as
difficult

;

;

;

——

/

before. No disturbance of the normal course
of the functions can pass away and leave
things exactly as they were.
In all cases a

For, leaving out only some very small
what are all men employed in ?
are employed in the production, prepdone— not immediate- aration, and distribution oi ^commodities.
ly appreciable, it may be, but still there
and And on what does efficiency lu the producalong with other such items which nature tion, preparation, and distribution of com-

permanent damage

classes,

They

is

;

in her strict account-keeping never drops,
will tell against us to the inevitable shorten-

ing of our days.
of .small injuries

Through the accumulation
it is

that constitutions are

modities depend

V
It depends on the use of
methods fitted to the respective natures of
it depends on an adethese commodities
quate knowledge of their phj'sical, chemical,
;

commonly undermined, and break

down or vital properties, as the case may be that
long before their time. And if we call to is, it depends on science. This order of
mind how far the average duration of life knowledge, which is in great part ignored in
falls below the possible duration we
see our school courses, is the order of knowlliow immense is the loss.
When to the nu- edge underlying the right performance of all
merous partial deductions which bad health those processes by which civilized life is
entails we add this great final deduction, it made possible.
Undeniable as is this truth,
results that ordinarily more than one half of and thrust upon us as it is at every turn,
life is thrown away.
there seems to be no living consciousness of
Hence, knowledge which subserves direct it its very familiarity makes it unregarded.
self-preservation by preventing this loss of To give due weight to our argument, we
health is of primary importance.
do must, therefore, realize this truth to the
not contend that possession of such knowl- reader by a rapid review of the facts.
edge would by any means wholly remedy the
For all the higher arts of construction,
evil. For it is clear that in our present phase some acquaintance with mathematics is inof civilization men's necessities often compel dispensable.
The village carpenter, who,
them to transgress. And it is further clear lacking rational instruction, lays out his
that, even in the absence of such compul- work by empirical rules learned in his apsion, tlieir inclinations would frequently lead prenticeship, equally with the builder of a
them, spite of their knowledge, to sacrifice Britannia Bridge, makes hourly reference to
future good to present gratification. But we the Laws of quantitative relations.
The surdo contend that the right knowledge impress- veyor on whose survey the land is pured in the right way would effect much and chased the architect in designing a mansion
we further contend that as the laws of health to be built on it the builder in preparing his
must be recognized before they can be fully estimates his foreman in laying out the
conformed to, the imparting of such knowl- foundations
the masons in cutting the
edge must precede a more rational living, stones and the various artisans who put up
infer that as the fittings
are all guided by geometrical
come when that may.
vigorous health and its accompanying high truths. Railway-making is regulated from
alike in
spirits are larger elements of happiness than beginning to end by mathematics
any other things whatever, the teaching how the preparation of plans and sections in
in the mensuration of
to maintain them is a teaching that yields in staking out the line
moment to no other whatever. And there- cuttings and embankments in the designfore we assert that such a course of physi- ing, estimating, and building of bridges, culology as is needful for the comprehension of verts, viaducts, tunnel.g, stations. And similarly with the harbors, docks, piers, and vaits general truths, and their bearings on
daily conduct, is an all-essential part of a ra- rious engineering and architectural works
that fringe the coasts and overspread the face
tional education.
Strange that the assertion should need of the country, as well as the mines that run
making
Stranger still that it should need underneath it. Out of geometry, too, as apYet are there not a few by plied to astronomy, the art of navigation has
defending
whom such a proposition will be received grown and so, by this science, has been
with something approaching to derision. made possible that enormous foreign comMen who would blush if caught saying merce which supports a large part of our
Ipbigenia instead of Iphigenia, or would population, and supplies us with many
And
resent as an insult any imputation of igno- necessaries and most of our luxuries.
rance respecting the fabled labors of a fabled nowadays even the farmer, for the correct
demigod, show not the slightest shame in laying out of his drains, has recourse to the
confessing that they do not know where level that is, to geometrical principles.
the Eustachian tubes are, what arc the When from those divisions of mathematics
actions Of the spinal cord, what is the nor- which deal with space and number, some
mal rate of pulsation, or how the lungs are small smattering of which is given in schools,
While anxious that their sons we turn to that other division which deals
inflated.
should be well up in the superstitions of two with force, of which even a smattering is
thousand years ago, they care not that they scarcely ever given, we meet with another
should be taught anything about the struc- large class of activities which this science
On the application of rational
ture and functions of their own bodies nay, presides over.
would even disapprove such in.struction. So mechanics depends the success of nearly all
overwhelming is the influence of established modern manufacture. The properties of the
routine
So terribly in our education does lever, the wheel and axle, etc., are involved
in every machine every machine is a solidithe ornamental override the useful
need not insist on the value of that fied mechanical theorem and to machiner\knowledge which aids indirect self-preserva- in these times we owe nearly all production.
The
tion by facilitating the gaining of a liveli- Trace the history of the breakfast-roll.
hood. This is admitted by all and, indeed, soil out of which it came was drained witli
by the rnass is perhaps too exclusively re- machine-made tiles the surface was turned
garded as the end of education. But while over by a machine the seed was put in by a
every one is ready to indorse the abstract machine the wheat was reaped, thrashed, and
by machinery it
proposition that instruction fitting youths winnowed by machines
and had the flour
for the business of life is of high importance, was ground and bolted
or even to consider it of supreme impor- been sent to Gosport, it might have been
Look
tance, 3^et scarcely any inquire what instruc- made into biscuits by a machine.
If modtion will so fit them.
It is true that reading, round the room in which you sit.
writing, and arithmetic are taught with an ern, probably the bricks in its walls were
machinery
flooring
by
the
their
but
machine-made
appreciation
of
uses
intelligent
when we have said this we have said nearly was sawn and planed, the mantel-shelf sawn
all.
While the great bulk of what else is and polished, the paper-hangings made and
acquired has no bearing on the industrial ac- printed the veneer on the table, the turned
tivities, an immensity of information that legs of the chairs, the carpet, the curtains,
has a direct bearing on the industrial activi- are all products of machinery. And your
clothing plain, figured, or printed is it not
ties is entirelj^ passed over.
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wholly woven, nay, perhaps even sewed by all our industries, and that, by consequence,
machinery ? And the vohime you are read- knowledge of it concerns every one who is
ing are not its leaves fabricated by one directly or indirectly connected with our inmachine and covered with these words by an- dustries.

—

—

t

And then the science of life biology does
other ? Add to which that for the means of
distribution over both land and sea we are not this, too, bear fundamentally upon these
And then let it be re- processes of indirect self-preservatioti ?
similarly indebted.
membered that according as the principles of With what we ordinarily call manufactures,
mechanics are well or ill used to these ends it has. indeed, little connection but with
comes success or failure individual and the all-essential manufacture that of food
national.
The engineer who misapplies iiis it is inseparably connected. As agricullure
formulae for the strength of materials builds must conform its methods to the phenomena
a bridge that breaks down. The manufac- of vegetable and animal life, it follows necesturer whose apparatus is badly devised can- sarily that the science of these phenomena is
not compete with another whose apparatus the rational basis of agriculture. Various
wastes less in friction and inertia. The ship- biological truths have indeed been empirically
builder, adhering to the old model, is out- established and acted upon by farmers while
sailed by one who builds on the mechanically- 3'et there has been no conception of them as
And as the science such as that particular manures are
justified wave-line principle.
that crops of cerability of a nation to hold its own against suited to particular plants
other nations depends on the skilled activity tain kinds unfit the soil for other crops
of its units, we see that on such knowledge that horses cannot do good work on poor
may turn the national fate. Judge then the food that such and such diseases of cattle
and sheep are caused by such and such conworth of mathematics.
Pass next to physics. Joined with mathe- ditions. These, and the every-day knowledge
matics, it has given us the steam-engine, which the agriculturist gains by experience
which does the work of millions of laborers. respecting the right management of plants
That section of physics wiiich deals with the and animals, constitute his stock of biologilaws of heat has taught us how to economize cal facts, on the largeness of which greatly
fuel in our various industries
how to in- depends his success. And as these biologicrease the produce of our smelting furnaces cal facts, scanty, indefinite, rudimentary
though they are, aid him so essentially, judge
by substituting the hot for the cold blast
how to ventilate our mines ; how to prevent what must be the value to him of such facts
ex(3losions by using the safety-lamp ; and, when they become positive, definite, and extlirough the thermometer, how to regulate in- haustive.
Indeed, even now we may see the
numerable processes. That division which benefits that rational biology is conferring on
has the phenomena of light for its subject him.
The truth that the production of anigives eyes to the old and the myopic aids mal heat implies waste of substance, and
through the microscope in detecting diseases that, therefore, preventing loss of heat preand adulterations and by improved light- vents the need for extra food a purely thehouses prevents shipwrecks. Researches in oretical conclusion now guides the fattenelectricity and magnetism have saved incal- ing of cattle
it is found that by keeping catculable life and property by the compass
Similarly with
tle warm fodder is saved.
have subserved sundry arts by the electro- respect to variety of food. The experiments
type and now, in the telegraph, have sup- of physiologists have shown that not only is
plied us with the agency by which for the change of diet beneficial, but that digestion
future all mercantile transactions will be reg- is facilitated by a mixture of ingredients in
ulated, political intercourse carried on, and each meal
both which truths are now inperhaps national quarrels often avoided. fluencing cattle-feeding. The discovery that
While in the details of in-door life, from the a disorder known as "the staggers," of
improved kitchen-range up to the stereoscope which many thousands of sheep have died
on the drawing-room table, the applications annually, is caused by an entozoon which
of advanced physics underlie our comforts presses on the brain, and that if the creature
and gratifications.
is extracted through the softened place in the
Still more numerous are the bearings of skull which
marks its position the sheep
chemistry on those activities by which men usually recovers, is another debt which
obtain the means of living.
The bleacher, agriculture owes to biology. When we obthe dyer, the calico-printer, are severally oc- serve the marked contrast between our farmcupied in processes that are well or ill done ing and farming on the Continent, and reaccording as they do or do not conform to member that this contrast is mainly due to the
chemical laws.
The economical reduction far greater influence science has had upon
from their ores of copper, tin, zinc, lead, sil- farming here than there and when we see
ver, iron, are in a great measure questions how, daily, competition is making the adopof chemistry. Sugar-refining, gas-making, tion of scientific methods more general and
soap-boiling, gunpowder manufacture, are necessary
we shall rightly infer, that very
operations all partly chemical as are also soon agricultural success in England will be
those by which are produced glass and por- impossible without a competent knowledge
celain.
Whether the distiller's wort stops at of animal and vegetable physiology.
the alcoholic fermentation or passes into the
Yet one more science have we to note as
acetous is a chemical question on which bearing directly on industrial success the
hangs his profit or loss and the brewer, if Science of Society. Without knowing it,
his business is sufficiently large, finds it pay men who daily look at the state of the moneyto keep a chemist on his premises.
Glance market, glance over prices current, discuss
through a work on technology, and it be- the probable crops of corn, cotton, sugar,
comes at once apparent that there is now wool, silk, weigh the chances of war, and
scarcely any process in the arts or manufac- from all those data decide on their mercantile
tures over some part of which chemistry does operations, are students of social science
not preside. And then, lastly, we come to empirical and blundering students it may
the fact that in these times, agriculture, to be, but .still students who gain the prizes or
be profitably carried on, must have like guid- are plucked of their profits according as they
ance. The analysis of manures and soils
do or do not reach the right conclusion.
their adaptations to each other
the use of Not only the manufacturer and the merchant
gypsum or other substance for fixing am- must guide their transactions by calculations
monia the utilization of coprolites the pro- of supply and demand, based on numerous
duction of artificial manures all these are facts, and tacitly recognizing sundry general
boons of chemistry which it behooves the principles of social action, but even the refarmer to acquaint himself with. Be it in tailer must do the like his prosperity very
the lucifer match, or in disinfected sewage, greatly depending upon the correctness of
or in photographs in bread made without his judgments respecting the future wholefermentation, or perfumes extracted from ref- sale prices and the future rates of consumpManifestly, all who take part in the
use, we may perceive that chemistry affects tion.
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entangled commercial activities of a community are vitally interested in understanding
the laws according to which those activities
vary.
Thus, to all such as are occupied in the
production, exchange, or distribution of commodities, acquaintance with science in some
of its departments is of fundamental importance.
Whoever is immediately or remotely
implicated in any form of industry (and few
are not) has a direct interest in understanding
something of the mathematical, physical,
and chemical properties of things perhaps,
also, has a direct interest in biology
and
certainly has
sociology.
Whether he does
or does not succeed well in that indirect selfpreservation which we call getting a good
livelihood depends in a great degree on his
knowledge of one or more of these sciences
not, it may be, a rational knowledge, but
still a knowledge, though
empirical.
For
what we call learning a business really implies learning the science involved in it,
though not perhaps under the name of science.
And hence a grounding in science is
of great importance, both because it prepares
for all this, and because rational knowledge
has an immense superiority over empirical
Moreover, not only is it that
knowledge.
scientific culture is requisite for each, that he
may understand the fiow and the why of the
things and processes with which he is concerned as maker or distributor, but it is
often of much moment that he should understand the how and the why of various other
things and processes. In this age of jointstock undertakings, nearly every man above
the laborer is interested as capitalist in some
other occupation than his own and, as thus
interested, his profit or loss often depends on
his knowledge of the sciences bearing on this
Here is a mine, in the
other occupation.
sinking of which many shareholders ruined
themselves, from not knowing that a certain
fossil belonged to the old red sandstone, below which no coal is found. Not many
years ago 20,000<. was lost in the prosecu.
tion of a scheme for collecting the alcohol
that distils from bread in baking, all which
would have been saved to the subscribers
had they known that less than a hundredth
part by weight of the flour is changed in fer;

;

m

:

;

Numerous attempts have been
mentation.
made to construct electro-magnetic engines.
but had
In the hope of superseding steam
the money understood
supplied
those who
the general law of the correlation and equivalence of forces they might have had better
balances at their bankers. Daily are men induced to aid in carrying out inventions which
a mere tyro in science could show to be fuScarcely a locality but has its history
tile.
of fortunes thrown away over some impossi.
;

ble project.

And if already the loss from want of sciis so frequent and so great, still greater
and more frequent will it be to those who

ence

Just as fast as prohereafter lack science.
ductive processes become more scientific,
which competition will inevitably make them
do, and just as fast as joint-stock undertakings spread, which they certainly will, so
fast will scientific
to every one.

knowledge grow necessary

That which our school courses leave almost entirely out, we thus find to be that
which most nearly concerns the business of
life.
All our industries would cease were it
not for that information which men begin to
acquire as they best may after their education
And were it not for
said to be finished.
this information, that has been from age to.
age accumulated and spread by unofficial
means, these industries would never have exis

Had there been no teaching but such
is given in our public schools, England
would now be what it was in feudal times.
That increasing acquaintance with the laws
of phenomena which has through successive
isted.

as

ages enabled us to subjugate nature to our
needs, and in these days gives the common

—
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laborer comforts which a few centuries ago
kings could not purchase, is scarcely in any
degiee owed to the appointed means of iustiucting our youth.
The vital knowledge
that by which we have grown as a nation
to what we are, and which now underlies
our whole existence is a knowledge that has
got itself taught in nooks and corners, while
the ordained agencies for teaching have been
mumbling little else but dead formulas.
come now to the third great division
of human activities a division for which no
If by some
preparation whatever is made.
strange chance not a vestige of us descended
to the remote future save a pile of our
school-books or some college examination
papers, we may imagine how puzzled an antiquary of the period would be on finding in
them no indication that the learners were ever
" This must have been
likely to be parents.
the curriculum for their celibates," we may
fancy him concluding. " I perceive here an
elaborate preparation for many things, especially for reading the books of extinct nations and of co-existing nations (from which
indeed it seems clear that these people had

—

—

We

—

very little worth readmg in their own
tongue) but I find no reference whatever to
the bringing up of children.
They could
not have been so absurd as to omit all trainEviing for this gravest of responsibilities.
dently then this was the school course of
;

'

one of their monastic orders.
Seriously, is it not an astonishing fact,
that though on the treatment of offspring depend their lives or deaths, and their moral
welfare or ruin, yet not one word of instruction on the treatmentof offspring is ever given to those who will hereafter be parents ?
Is it not monstrous that the fate of a new
generation should be left to the chances of
unreasoning custom, impulse, fancy, joined
with the suggestions of ignorant nurstis and
the prejudiced counsel of grandmothers ? If
a merchant commenced business without any
knowledge of arithmetic and book-keeping,
we should exclaim at his folly and look for
disastrous consequences. Or if, before studying anatomy, a man set up as a surgical
operator, we should wonder at his audacity
and pity his patients.
But that parents
should begin the difficult task of rearing children without ever having given a thought to
the principles— physical, moral, or intellectual
which ought to guide them, excites
neither surprise at the actors nor pity for

—

their victims.

To

tens of thousands that are killed, add
hundreds of thousands that survive with
feeble constitutions, and millions that grow
up with constitutions not so strong as they
should be, and you will have some idea of
the curse inflicted on their offspring by parents ignorant of the laws of life.
Do but
consider for a moment that the regimen to
which children are subject is hourly telling
upon them to their lifelong injury or benefit, and that there are twenty ways of going
wrong to one way of going right, and you
will get some idea of the enormous mischief
that is almost everywhere inflicted by the
thoughtless, haphazard system in common
use.
Is it decided that a boy shall be clothed
in some flimsy short dress, and be allowed to

go playing about with limbs reddened by
cold ? The decision will tell on his whole

—

future existence either in illnesses, or in
stunted growth, or in deficient energy, or
in a maturity less vigorous than it ought to
have been, and consequent hindrances to
success and happiness.
Are children doomed
to a monotonous dietary, or a dietary that is
deficient in nutritiveness ?
Their ultimate
physical power, and their efliciency as men
and women, will inevitably be more or less
diminished by it. Are they forbidden vociferous play, or (being too ill-clothed to bear exposure) are they kept indoors in cold weather

?

They

are certain to fall below that meas-

ure of health and strength to which they
would else have attained. When sons and

daughters grow up sickly and feeble, parents
conmionly regard the event as a misfortune
as a visitation of Providence. Tiiinking after
the prevalent chaotic fashion, they assume
that these evils come without causes, or
that the causes are supernatural.
Nothing
In some cases the causes are
of the kind.
doubtless inherited, but in most cases fool-

cesses going on in her children, her rule is
impulsive, inconsistent, mischievous, often
in the highest degree
and would indeed begenerally ruinous, were it not that the overwhelming tendency of the growing mind to
assume the moral type of the race usually
subordinates all minor influences.
/ And then the culture of the intellect
is
ish regulations are the causes.
Very gen- nut this, too, mismanaged in a similar manerally parents themselves are responsible for ner ? Grant that the phenomena of intelliall this pain, this debility, this depression,
gence conform to laws grant that the evothis misery.
They have undertaken to con- lution of intelligence in a child also conforms
trol the lives of their offspring from hour to to laws, and it follows inevitably that educahour with cruel carelessness they have neg- tion can be rightly guided only by a knowllected to learn anything about these vital edge of these laws.
To suppose that you can
processes which they are unceasingly affect- properly regulate this process of forming and
ing by their commands and prohibitions in accumulating ideas without understanding
utter ignorance of the simplest physiologic the nature of the process is absurd.
laws, they have been year by year undermin- widely, then, must teaching as it is differ
ing the constitutions of their children, and from teaching as it should be when hardly
have so inflicted disease and premature death, any parents, and but few teachers, know anynot only on them but on their descendants.
thing about psychology. As might be exEqually great are the ignorance and the pected, the system is grievously at fault,
consequent injury, when we turn from physi- alike in matter and in manner. While the
Consider right class of facts is withheld, the wrong
cal training to moral training.
the young mother and her nursery legislation. class is forcibly administered in the wrong
But a fe;vp years ago she was at school, where way and in the wrong order.
With that
her memory was crammed with words and common limited idea of education which
names and dates, and her reflective faculties confines it to knowledge gained from books,
scarcely in the slightest degree exercised
parents thrust primers into the hands of their
where not one idea was given her respecting little ones years too soon, to their great inthe methods of dealing with the opening jury.
Not recognizing the truth that the
mind of childhood, and where her disci- function of books is supplementary that
pline did not in the least fit her for thinking they form an indirect means to knowledge
The intervening when direct means fail a means of seeing
out methods of her own.
years have been passed in practising music, through other men what you cannot see for
in fancy-work, in novel-reading, and in party- yourself, they are eager to give second-hand
going no thought having yet been given to facts in place of first-hand facts. Not perthe grave responsibilities of maternitj', and ceiving the enormous value of that spontanescarcely any of that solid intellectual culture ous education which goes on in early years
obtained which would be some preparation
not perceiving that a child's restless obAnd now see her servation, instead of being ignored or
for such responsibilities.
with an unfolding human character commit- checked, should be diligently administered
ted to her charge see her profoundly igno- to, and made as accurate and complete as
rant of the phenomena with which she has to possible, they insist on occupying its eyes
deal, undertaking to do that which can be and thoughts with things that are, for the
done but imperfectly even with the aid of the time being, incomprehensible and repugnant.
profoundest knowledge. She knows noth- Possessed by a superstition which worships
ing about the nature of the emotions, their the symbols of knowledge instead of the
order of evolution, their functions, or where knowledge itself, they do not see that only
use ends and abuse begins.
She is under the when his acquaintance with the objects and
impression that some of the feelings are processes of the household, the streets, and
wholly bad, which is not true of any one of the fields, is becoming tolerably exhaustive
them and that others are good, however far
only then should a child be introduced to
they may be carried, which is also not true the new sources of information which books
of
them.
And
then,
ignorant
as
of any one
supply
and this, not only because immeshe is of that with which she has to deal, she diate cognition is of far greater value than
cognition, but also because the
is equally ignorant of the effects that will be mediate
produced on it by this or that treatment. words contained in books can be rightly inWhat can be more inevitable than the disas- terpreted into ideas only in proportion to
Obtrous results we see hourly arising ? Lack- the antecedent experience of things.
ing knowledge of mental phenomena, with serve next that this formal instruction, far
their causes and consequences, her interfer- too soon commenced, is carried on with but
ence is frequently more mischievous than ab- little reference to the laws of mental developsolute passivity would have been.
This and ment. Intellectual progress is of necessit}'
But rethat kind of action, which are quite normal from the concrete to the abstract.
and beneficial, she perpetually thwarts, and gardless of this, highly abstract subjects,
so diminishes the child's happiness and prof- such as grammar, which should come quite
Political geogit, injures its temper and her own, and prolate, are begun quite early.
|
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duces estrangement. Deeds which she thinks raphy, dead and unmterestingtoa child, and
desirable to encourage she gets performed which should be an appendage of sociologiby threats and bribes, or by exciting a desire cal studies, is commenced betimes, while
for applause, considering little what the in- physical geography, comprehensible and
ward motive may be, so long as the outward comparatively attractive to a child, is in great
conduct conforms, and thus cultivating hy- part passed over. IN early every subject dealt
defipocrisy, and fear, and selfishness, in place of with is arranged in abnormal order
good feeling. While insisting on truthful- nitions and rules and principles being put
ness, she constantly sets an example of un- first, instead of being disclosed, as they are
truth, by threatening penalties which she in the order of nature, through the study of
does not inflict. While inculcating self-con- cases. And then pervading the whole is
trol, she hourly visits on her little ones angry the vicious system of rote learning— a system
See the
scoldings for acts that do not call for them. of sacrificing the spirit to the letter.
She has not the remotest idea that in the results. What with perceptions unnaturally
nursery, as in the world, that alone is the dulled by early thwarting, and a coerced attruly salutary discipline which visits on all tention to books what with the mental conconduct, good and bad, the natural conse- fusion produced by teaching subjects before
quences the consequences, pleasurable or they can be understood, and in each of them
painful, which in the nature of things such giving generalizations before the facts of
conduct tends to bring. Being thus without which these are the generalizations what
theoretic guidance, and quite incapable of with making the pupil a mere passive recipguiding herself by tracing the mental pro- ient of others' ideas, and not in the least leadit

:
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be an active inquirer or self-in- now to the functions of the citizen. We
3trnctor and what with taxing the faculties have here to inquire what knowledge best
to excess, there are very few minrls that be- fits a man for the discharge of these funccome as efficient as they might be. Exami- tions. It cannot be alleged, as in the la.st
nations being once passed, books are laid case, that the need for knowledge fitting him
aside
the greater part of what has been ac- for these functions is wholly overlooked
quired, being unorganized, soon drops out of for our school courses contain certain studies which, nominally at least, bear
what remains is mostly inert
recollection
upon
the art of applying knowledge not having political and social duties.
Of these the only
been cultivated and there is but little power one that occupies a prominent place is hiseither of accurate observation or independent tory.
But, as already more than once hinted,
thinking.
To all which add that while
niuch of the information gained is of rela- the historic information commonly given is
tively small value, an immense mass of in- almost valueless for purposes of guidance.
formation of transcendent value is entirely Scarcely any of the facts set down in our
school-histories, and very few even of those
passed over.
Thus we find the facts to be such as might contained in the more elaborate works writhave been inferred d priori. The training of ten for adults, give any clew to the right
ing him

to
;

;

;

;

—
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children physical, moral, and intellectual
And in great measis dreadfully defective.
ure it is so because parents are devoid of
that knowledge by which this training can
What is to be exalone be rightly guided.
pected when one of the most intricate of
problems is undertaken by those who have
given scarcely a thought to the principles on
which its solution depends ? For shoe-making or house-building, for the management
of a ship or a locomotive-engine, a long apIs it, then, that the
prenticeship is needful.
unfolding of a human being in body and
mind is so comparatively simple a process
that any one may superintend and regulate it
with no preparation whatever ? If not if
the process is with one exception more complex than any in nature, and the task of administering to it one of surpassing difficulty
is it not madness to make no provision for
such a task ? Better sacrifice accomplishments than omit this all-essential instruction.
When a father, acting on false dogmas
adopted without examination, has alienated
his sons, driven them into rebellion by his
harsh treatment, ruined them, and made himself miserait)le,
he might reflect that the
study of Ethology would have been worth
pursuing, even at the cost of knowing nothing about ^schylus.
When a mother is
mourning over a first-born that has sunk under the sequelae of scarlet fever
when perhaps a candid medical man has confirmed her
suspicion that her child would have lecovered
had not its system been enfeebled by overstudy when she is prostrate under the pangs
of combined grief and remorse, it is but a
small consolation that she can read Dante in
the original.
Thus we see that for regulating the third
great division of human activities a knowledge of the laws of life is the one thing needful.
Some acquaintance with the tirst
principles of physiology and the elementary
truths of psychology is indispensable for the
right bringing up of children.
doubt
not that this assertion will bj'' many be read
with a smile. That parents in general should
be expected to acquire a knowledge of subjects so abstruse will seem to them an absurdity.
And if we proposed that an exhaustive knowledge of these subjects should
be obtained by all fathers and mothers, the
absurdity would indeed be glaring enough.
But we do not. General principles only, accompanied by such detailed illustrations as
may be needed to make them understood,
would suffice. And these might be readily
taught if not rationally, then dogmatically.
Be this as it may, however, here are the indisputable facts
that the development of
children in mind and body rigorously obeys
certain laws
that unless these laws are in
some degree conformed to by parents death
is inevitable
that imless they are in a great
degree conformed to there must result serious physical and mental defects and that
only when they are completely conformed
to
can a perfect maturity be reached.
Judge, then, whether all who may one day
be parents should not strive with some
anxiety to learn what these laws are.
From the parental functions let us pass
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principles of political action.
The biographies of monarchs (and our children commonly learn little else) throw scarcely any
light upon the science of society.
Familiarity with court intrigues, plots, usurpations,
or the like, and with all the personalities accompanying them, aids very little in elucidating the principles on which national welfare
depends.
read of some squabble for
power, that it led to a pitched battle that
such and such were the names of the generals
and their leading subordinates that they
had each so many thousand infantry and
cavalry, and so many cannon
that they arranged their forces in this and that order
that they manoeuvred, attacked, and fell back
in certain ways
that at this part of the day

so called, is in great part omitted from works
on the subject. Only of late years have historians commenced giving us, in any consideraljle quantity, the truly valuable information.
As in past ages "the king was every-

thing and the people nothing, bo in past histories the doings of the kmg fill the entire
picture to which the national life forms but
an obscure background. While only now.
when the welfare of nations rather than of
rulers is becoming the dominant idea, are historians beginning to occupy themselves witli
the phenomena of social progress.
That
which it really concerns us to know is the
natural history of society.
want all
facts which help us to understand how a
nation has grown and organized itself.
Among these, let us of course have an account of its government, with as little as
may be of gossip about the men who officered it, and as much as possible about the

We

structure, principles, methods, prejudices,
corruptions, etc. which it exhibited
and let
this account not only include the nature and
actions of the central government, but also
those of local governments, down 1o their
minutest ramifications. Let us of course
also have a parallel description of the ecclesiastical
government its organization, its
conduct, its power, its relations to the state ;
and accompanying this, the ceremonial,
creed, and religious ideas not only those
;
nominally believed, but those really believed
and acted upon. Let us at the same lime be
informed of the control exercised by class
such disasters were sustained, and at that over class, as displayed in all social obsersuch advantages gained that in one partic- vances in titles, salutations, and forms of
ular movement some leading officer fell, address.
Let us know, too, what were all
while in another a certain regiment was deci- the other customs which regulated the popumated that after all the changing for- lar life out of doors and in-doors, including
tunes of the fight, the victory was gained by those whch concern the relations of the
this or that army
and that so niany were sexes, and the relations of parents to chilkilled and wounded on each side, and so dren. The superstitions, also, from the more
many captured by the conquerors. And important myths down to the charms in comnow, out of the accumulated details which mon use, should be indicated. Next should
make up the narrative, say which it is that come a delineation of the industrial system,
helps you in deciding on your conduct as a showing to what extent the division of labor
citizen.
Supposing even that you had dili- was carried
how trades were regulated,
gently read, not only " The Fifteen Decisive whether by caste, guilds, or otherwise what
Battles of the World," but accounts of all was the connection between employers and
other battles that history mentions, how employed what were the agencies for dismuch more judicious would your vote be at tributing commodities, what were the means
the next election ? " But these are facts in- of communication what was the circulating
teresting facts," you say.
Without doubt medium. Accompanying all which should
they are facts (such, at least, as are not come an account of the industrial arts techwholly or partially fictions), and to many nically considered, stating the processes in
they may be interesting facts. But this 'by use, and the quality of the products. Furno means implies that they are valuable. ther, the intellectual condition of the nation
Factitious or morbid opinion often gives in its various grades should be depicted, not
seeming value to things that have scarcely only with respect to the kind and amount of
any.
tulipomaniac will not part with a education, but with respect to the progress
choice bulb for its weight in gold.
To an- made in science, and the prevailing manner
other man an ugly piece of cracked old china of thinking.
The degiee of {esthetic culture,
.seems his most desirable possession.
And as displayed in architecture, sculpture, paintthere are those who give high prices for the ing, dress, music, poetry, and fiction, should
relics or celebrated murderers.
Will it be be described. Nor should there be omitted
contended that these tastes are any meas- a sketch of the daily lives of the people—
ures of value in the things that gratify them ? their food, their homes, and their amuseAnd lastly, to connect the whole,
If not, then it must be admitted that the lik- ments.
ing felt for certain classes of historical facts is should beexhibUed the morals, theoretical and
no proof of their worth, and that we must practical, of all classes, as indicated in their
proverbs, deeds. All these
test their worth as we test the worth of other laws, habits,
facts, by asking to what uses they are appli- facts, given with as much brevity as consists
Were some one to tell you that your with clearness and accuracy, should be so
cable.
neighbor's cat kittened yesterday, you would grouped and arranged that they may be comFact prehended in their ensemble, and thus maybe
say the information was worthless.
though it might be, you would say it was an contemplated as mutually dependent parts of
utterly useless fact-^a fact that could in no one great whole. The aim should be so to preway influence your actions in life a fact sent them that we may readily trace the conthat would not help you in learning how to sensus iuhsistiug among them, with the view
live completely.
Well, apply the same test of learning what social phenomena co-exist
to the great mass of historical facts, and you with what others. And then the correspondwill get the same result. They are facts from ing delineations of succeeding ages should be
which no conclusions can be drawn vnor- so managed as to show us, as clearly as may
ganizable facts, and therefore facts which be, how each belief, institution, custom, and
can be of no service in establishing princi- arrangement was modified, and how the conples of conduct, which is the chief use of semus of preceding structures and functions
facts.
Read them, if you like, for amuse- was developed into the Mnsensns of succeedment, but do not flatter yourself they are in- ing ones. Such alone is the kind of information respecting past times which can be of
structive.
That which constitutes history, properly service to the citizen for the icgulation of his
,
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conduct. The only history that is of prac- occupy a much larger share of human life
tical value is what may be called Descriptive than now.
When the forces of nature have
Sociology, And the highest office which the been fully conquered to man's use when
historian can discharge is that of so narrat- the means of production have been brought
ing the lives of nations as to furnisli mate- to perfection when labor has been econowhen education
rials for a Comparative Sociology, and for the mized to the highest degree
subsequent determination of the ultimate has been so systematized that a preparation
for
the
more
essential
activities
may be made
laws to which sucial phenomena conform.
But now mark, that even supposing an ad- with comparative rapidity and when, conequate stock of this truly valuable historical sequently, there is a great increase of spare
knowledge has been acquired, it is of com- time, then will the poetry, both of art and
And nature, rightly fill a large space in the minds
paratively little use without the key.
the key is to be found only in science. of all.
But it is one thing to admit that testhetic
Without an acquaintance with the general
truths of biology and psychology, rational in- culture is in a high degree conducive to huterpretation of social phenomena is impossi- man happiness, and another thing to admit
ble.
Onlj' in proportion as men obtain a that it is a fundamental requisite to human
certain rude empirical knowledge of human happiness. However important it may be, it
nature are tliey enabled to understand even must yield piecedence to those kinds of culthe simplest facts of social life, as, for in- ture which bear more directly upon the duties
stance, the relation between supply and de- of life.
As before hinted, literature and the
mand. And if not even the most elementary tine arts are made possible by those activities
truths of sociology can be reached until some which make individual and social life possiknowledge is obtained of how men generally ble and manifestly, that which is made posthink, feel, and act under given circum- sible must be postponed to that which makes
stances, then it is manifest that there can be it possible.
A florist cultivates a plant for
nothing like a wide comprehension of soci- the sake of its flower, and regards the roots
ology unless through a competent knowledge and leaves as of value chiefly because they
of man in all his faculties, bodily and men- are instrumental in producing tJie flower.
tal.
Consider the matter in the abstract, and But while, as an ultimate product, the flower
this conclusion is self-evident.
Thus So- is the thing to which everything else is subciety is made up of individuals
all that ordinate, the florist ver3' well knows that the
is done in society is done by the combined root and leaves are intrinsically of greater
actions of individuals and therefore in in- importance, because on them the evolution
dividual actions only can be found the solu- of the flower depends.
He bestows every
tions of social phenomena.
But the actions care in rearing a healthy plant, and knows
of individuals depend on the laws of their it would be folly if, in his anxiety to obtain
natures, and their actions cannot be under- the flower, he were to neglect the plant.
stood until these laws are understood. Similarly in the case before us.
ArchitecThese laws, however, when reduced to their ture, sculpture, painting, music, poetry, etc.,
simplest expression, are found to depend on may be truly called the efflorescence of civilthe laws of body and mind in general. ized life.
But even supposing them to be
Hence it necessarily follows that biology of such transcendent worth as to subordinate
and psychology are indispensable as inter- the civilized life out of which they grow
preters of sociology. Or, to state the conclu- (which can hardly be asserted), it will still
sions still more simply
all social phenomena be admitted that the production of a healthy
are phenomena of life, are the most complex civilized life must be the first consideration,
manifestations of life, are ultimately depend- and that the knowledge conducing to this
ent on the laws of life, and can be. under- must occupy the highest place.
stood only when the laws of lite are underAnd here we see most distinctlj'' the vice
stood.
Thus, then, we see that for the regu- of our educational system. It neglects the
lation of this fourth division of human ac- plant for the sake of the flower.
In anxiety
tivities we are, as before, dependent on for elegance it forgets substance.
While it
science.
Of the knowledge commonly im- gives no knowledge conducive to self-presparted in educational courses very little is of ervation
while of knowledge that faciliany service in guiding a man in his conduct tates gaining a livelihood it gives but the
as a citizen.
Only a small part of the history rudiments, and leaves the greater part to be
he reads is of practical value, and of this picked up anyhow in after life while for
small part he is not prepared to make proper the discharge of parental functions it makes
use.
He commonly lacks not only the ma- not the slightest provision and while for the
terials for, but the very conception of, de- duties of citizenship it prepares by imparting
scriptive sociology
and he also lacks that a mass of facts, most of which are irrelevant,
knowledge of the organic sciences, without and the rest without a key, it is diligent in
which even descriptive sociology can give teaching everything that adds to refinement,
him but little aid.
polish, eclat.
However fully we may admit
And now we come to that remaining di- that extensive acquaintance with modern
vision of human life which includes the relax- languages is a valuable accomplishment,
ations, pleasures, and amusements filling lei- which, through reading, conversation, and
sure hours. After considering what training travel, aids in giving a certain finish, it by
best tits for self-preservation, for the obtain- no means follows that this result is rightly
meut of sustenance, for the discharge of pa- purchased at the cost of that vitally imporrental duties, and for the regulation of social tant knowledge sacrificed to it. Supposing it
and political conduct, we have now to con- true that classical education conduces to elesider what training best fits for the miscel- gance and correctness of style, it cannot be
laneous ends not included in these for the said that elegance and correctness of style are
enjoyments of nature, of literature, and of comparable in importance to a familiarity
the fine arts, in all their forms. Postpon- with the principles that should guide the
iiig them as we do to things that bear more rearing of children.
Grant that the taste
vitally upon human welfare, and bringing may be greatly improved by reading all the
everything, as we have, to the test of actual poetry written in extinct languages, yet it is
value, it will perhaps be inferred that we not to be inferred that such improvement of
are inclined to slight these less essential taste is equivalent in value to an acquaintthings.
No greater mistake could be made, ance with the laws of health. Accomplishhowever.
yield to none in the value we ments, the fine arts, belles-lettres, and all those
attach to sesthetic culture and its pleasures. things which, as we say, constitute the effloWithout painting, sculpture, music, poetry, rescence of civilization, should be wholly
and the emotions produced by natural beauty subordinate to that knowledge and discipline
of every kind, life would lose half its charm. in which civilization rests.
As they occupy
So far from thinking that Ihe training and the leisure part of life, so should they occupy
gratification of the tastes are unimportant, tli£ leisure part of editcaiion.
we believe the time will come when they will
Recognizing thus the true position of aes-
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and holding that while the cultivathem should form a part of education
from its commencement, such cultivation
thetics,

tion of

should be subsidiary,
this

we have now

to in-

what knowledge is of most use to
end what knowledge best fits for this

quire

—

To this questhe same as heretofore.
as the assertion maj- be,
it is nevertheless true, that the highest art of
every kind is based upon science that without science there can be neither perfect production nor full appreciation. Science, in
that limited technical acceptation current in
society, may not have been possessed b}'
many artists of high repute but acute observers as they have been, they have always
possessed a stock of those empirical generalizations which constitute science in its lowest
phase, and they have habitually fallen far
below perfection, partly because their generremaining sphere of activity.

answer is
Tnexpected

tion the

still

—

;

alizations were comparatively few and inaccurate.
That science necessarily underlies
the fine arts becomes manifest d priori when
we remember that art-products are all more

or less representative of objective or subjective pheuomena
that they can be true only
in proportion as they conform to the laws of
these pheuomena and that before thej' can
thus conform the artist must know what
these laws are.
That this d priori conclusion tallies with experience we shall soon see.
Youths preparing for the practice of sculpture have to acquaint themselves with the
bones and muscles of the human frame in
;

;

attachments, and movements. This is a portion of science and it
has been found needful to impart it for the
prevention of those many errors which sculptors who do not possess it commit.
For the
prevention of other mistakes, a knowledge of
their distribution,

;

mechanical principles is requisite and such
knowledge not being usually possessed,
grave mechanical mistakes are frequently
made. Take an instance. Fo» the stability
of a figure it is needful that the perpendicular from the centre of gravity
" the line of
direction," as it is called should fall within
tlm base of support and hence it happens,
that when a man assumes the attitude
known as " standing at ease," in which one
leg is straightened and the other relaxed, the
;

—

—

;

line of direction falls within the foot of the

straightened leg.
But sculptors unfamiliar
with the theory of equilibrium not uncommonly so represent this attitude that the line
of direction falls midway between the feet.
Ignorance of the laws of momentum leads to
analogous errors, as witness the admired
Discobolus, which, as it is posed, must inevitably fall forward the moment the quoit is
delivered.
In painting, the

necessity for scientific
if not rational, is still
more conspicuous. In what consists the
grotesqueness of Chinese pictures, unless in
their utter disregard of the laws of appearances in their absurd linear perspective,
and their want of aOrial perspective ? In
what are the drawings of a child so faulty, if
not in a similar absence of truth an absence arising, in great part, from ignorance
of the waj'' in which the aspects of things
vary with the conditions ? Do but remember the books and lectures by which students
are instructed, or consider the critcisms of
Ruskin, or look at the doings of the PreRaffaelites, and you will see that progress
in painting implies increasing knowledge of
how effects in nature are produced. The
most diligent observation, if not aided by
Every
science, fails to preserve from error.
painter will indorse the assertion that unless

knowledge, empirical

—

—

known what appearances must exist under given circumstances they often will not
be perceived and to know what appearances
must exist, is, in so far, to understand the
From want of sciscience of appearances.
ence Mr. J. Lewis, careful painter as he is,
shadow
of a lattice-window in
casts the
sharply-defined lines upon an opposite wall
it is

;

—
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•which he would not have done had he been
familiar with the phenomena of penumbrse.
From want of science Jlr. Rosetti, catching
sight of a peculiar iridescence displayed by
certain hairy surfaces under particular lights
(an iridescence caused by the diffraction of
light in passing the hairs), commits the error
of showing this iridescence on sui-faces and
in positions where it could not occur.
To say that music, too, has need of scienYet
tific aid will seem still more surprising.
it is demonstrable that music is but an idealization of the natural language of emotion,
and that consequently music must be good
or bad according as it conforms to the laws
of this natural language.
The various inflections of voice which accompany feelings
of different kinds and intensities have been
shown to be the germs out of which music is
developed. It has been further shown that
these inflections and cadences are not accidental or arbitrary, but that they are determined
by certain general principles of vital action,
and that their expressiveness depends on
this. Whence it follows that musical phrases
and the melodies built of them can be effective only when they are in harmony with
It is diflicult here
these general principles.
properly to illustrate this position. But perhaps it will sufiice to instance the swarms of
worthless ballads that infest drawing-rooms,
as compositions which science would forbid.
They sin against science by setting to music
ideas that are not emotional enough to
prompt musical expression and they also
sin against science by using musical phrases
that have no natural relation to the ideas expressed, even where these are emotional.
They are bad because they are untrue. And
to say they are untrue is to say they are un;

scientific.

Even

in

poetrj'

the

Like music, poetry has
ural

modes

same

thing holds.
root in those nat-

its

which accompany
rhythm, its strong and nu-

of expression

deep feeling.

Its

merous metaphors,

its hyperboles, its violent
inversions, are simply exaggerations of the
traits of excited speech.
To be good, therefore, poetry must pay respect to those laws
of nervous action which excited speech
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divisions of a poem or fiction, and in combining the words of a single sentence, the goodness of the effect depends upon the skill with
which the mental energies and susceptibilities of the reader are economized.
Every
artist, in the course of his education and
after-life, accumulates a stock of maxims by

which

his practice is regulated.
Trace such
to Ihe'ir roots, and you find they indown
you
to psychological principles.
And only when the artist rationally

maxims

evitably lead

understands these psychological principles
and their various corollaries can he work in
harmony with them.
We do not for a moment believe that
science will make an artist. While we contend
that the leading laws both of objective and
subjective phenomena must be understood
by him, we by no means contend that knowledge of such laws will serve in place of natural perception.
Not only the poet, but
also the artist of every type, is born, not
made. What we assert is that innate faculty
alone will not sutflce, but must have the
aid of organized knowledge.
Intuition will
do much, but it will not do all. Only when
genius is married to science can the highest
results be produced.
As we have above asserted, science is necessary not only for the most successful production, but also for the full appreciation of
the fine arts.
In what consists the greater
ability of a man than of a child to perceive
the beauties of a picture, unless it is in his
more extended knowledge of those truths in
nature or life which the picture renders V
How happens the cultivated gentleman to
enjoy a fine poem so much more than a boor
does, if it is not because his wider acquaintance with objects and actions enables him to
see in the poem much that the boor cannot,
see? And if, as is here so obvious, there
must be some familiarity with the things represented before the representation can be
appreciated, then the representation can be
completely appreciated only in j)roportion
as the things represented are completely understood.
The fact is that every additional
truth which a work of art expresses gives an

additional pleasure to the percipient mind
obeys.
In intensifying and combining the a pleasure that is missed by those ignorant of
traits of excited speech it must have due re- this truth.
The more realities an artist ingard to proportion must not use its appli- dicates in any given amount of work the
ances without restriction
but, where the more faculties does he appeal to, the more
ideas are least emotional, must use the forms numerous associated ideas does he suggest,
of poetical expression sparingly
must use the more gratification does he afford. But to
them more freely as the emotion rises and receive this gratification the spectator, lismust carrj' them all to their greatest extent tener, or reader must know the realities
only where the emotion reaches a climax. which the artist has indicated, and to know
The entire contravention of these principles these realities is to know so much science.
results in bombast or doggerel.
And now let us not overlook the further
The insufficient respect for ihem is seen in didactic great fact that not only does science underpoetry.
And it is because they are rarely lie sculpture, paintiugymusic, poetry, but that
fully obeyed that we have so much poetry science is itself poetic.
The cun-ent opinion
that is inartistic.
that science and poetry are opposed is a deluNot only is it that the artist, of whatever sion. It is doubtless true that as states of
kind, cannot produce a truthful work with- consciousness, cognition and emotion tend to
out he understands tlie laws of the phenom- exclude each other. And it is doubtless also
ena he represents, but it is that he must true that an extreme activity of the reflective
also understand how the minds of spectators powers tends to deaden the feelings, while
or listeners will be affected by the several an extreme activity of the feelings tends to
peculiarities of his work
a question in psy- deaden the reflective powers
in which
chology. What impression any given art- sense, indeed, all orders of activitj^ are anproduct generates manifestly depends upon tagonistic to each other. But it is not true
the mental natures of those to whom it is pre- that the facts of science are unpoetical, or
sented and as all mental natures have certain that the cultivation of science is necessarily
general principles in common, there must unfriendly to the exercise of imagination or
result certain corresponding general princi- the love of the beautiful.
On the contrary,
ples on which alone art-products can be suc- science opens up realms of poetry where to
cessfully framed.
These ge:ieral principles the unscientific all is a blank. Those encannot be fully understood and applied un- gaged in scientific researches constantly
less the artist sees how the.^ follow from the show us that they realize not less vividly, but
laws of mind. To ask wnether the compo- more vividly, than others, the poetry of their
sition of a picture is good is really to ask subjects.
Whoever will dip into Hugh Milbow the perceptions and feelings of observers ler's works on geology, or read Mr. Lewes's
will be affected by it.
To ask whether a " Seaside Studies," will perceive that
drama is well constructed is to ask whether science excites poetry rather than extinits situations are so arranged as duly to con- guishes it.
And whoever will contemplate
sult the power of attention of an audience, the life of Goethe will see that the poet and
and duly to avoid overtaxing any one class the man of science can coexist in equal acof feelings. Equally in arranging the leading tivity.
Is it not, indeed, an absurd and al-

—

;

;

;

—

;

;

most a sacrilegious

belief that tlie more a
studies nature the less he reveres it?
Think you that a drop of water, which to
the vulgar eye is but a drop of water, loses

man

anything in the eye of the piiysicist who
knows that its elements are lield together by
a force which, if suddenly liberated, would
produce a flash of lightning? Think you
that what is carelessly looked upon by the
uninitiated as a mere snowflake does not
suggest higher associations to one who ha.s
seen through a microscope the wondrously
varied and elegant forms of snow-crystals ?
Think you that the rounded rock marked
with parallel scratches calls up as much poetry in an ignorant mind as in the mind of a
geologist, who knows that over this rock a
glacier slid a million years ago ? The truth
is that those who have never entered upon
scientific pursuits know not a tithe of the
poetry by which they are surrounded. Whoever has not in youth collected plants and insects knows not half the halo of interest
which lanes and hedgerows can assume.
Whoever has not sought for fossils has little
idea of the poetical associations that surround the places where imbedded treasures
were found. Whoever at the seaside has not
had a microscope and aquarium has yet to
learn what the highest pleasures of the seaside are.
Sad, indeed, is it to see how men
occupy themselves with trivialities, and are
indifferent to the grandest phenomena care
not to understand the architecture of the
heavens, but are deeply interested in some
contemptible controversy about the intrigues
of Mary Queen of Scots
are learnedly critical over a Greek ode, and pass by without a
glance that grand epic written by the finger
of God upon the strata of the earth
find, then, that even for this remaining division of human activities scientific
e find
culture is the proper preparation.
that aesthetics in general are necessarily based
upon scientific principles, and can be pursued with complete success only through an
find
acquaintance with these principles.
tliat for the criticism and due appreciation
of works of art a knowledge of the constitution of things, or in other words a knowledge
And we not only
of science, is requisite.
find that science is the handmaid to all forms
of art and poetry, but that, rightly regarded,
science is itself poetic.
Thus far our question has been the worth
of knowledge of this or that kind for purhave now to judge
poses of guidance.
the relative values of different kinds of
knowledge for purposes of discipline. This
division of our subject we are obliged to treat
with comparative brevity and happily no
very lengthened treatment of it is needed.
Having found what is best for the one end,
we have by implication found what is best
may be quite sure that
for the other.
the acquirement of those classes of facts
which are most useful for regulating conduct involves a mental exercise best fitted
It would be
for strengthening the faculties.
utterly contrary to the beautiful economy of
nature if one kind of culture were needed
for the gaining of information and another
kind were needed as a mental gymnastic.
Everywhere throughout creation we find faculties developed through the performance of
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those functions which it is their ottice to perform, not through the performance of artificial exercises devised to fit them for these
The Red Indian acquires the
functions.
swiftness and agility which make hiiu a successful hunter by the actual pursuit of animals and by the miscellaneous activities of
his life he gains a better balance of physical
powers than gymnastics ever give. That
skill in tracking enemies and prey which he
has reached by long practice implies a subtlety of perception far exceeding anything
;

And simiBushman,
the
whose eye, which being habitually employed
in identifying distant objects that are to be
produced by
larly

artificial training.

throughout.

From
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reasoning faculties. While language familiarizes with non-rational relations, science
While
familiarizes with rational relations.
the one exercises memory only, the other ex-i
ei'cises both memory and understanding.
Observe next that a great superiority of
science over language as a means of disciAs,
l)line is that it cultivates the judgment.
law holds Ihrougliout education. The edu- in a lecture ou mental education delivered at
cation of most value for guidance must at the Royal Institution, Professor Faraday^
the same time be the education of most value well remarks, the most common intellecHe
for discipline.
Let us consider tbe evidence. tual fault is deficiency of judgment.
One advantage claimed for tbat devotion contends that " society, speaking generally,
to language-learning which forms so promi- is not only ignorant as respects education
nent a feature in the ordinary curriculum is of the judgment, but it is also ignorant of
that the memory is thereby strengthened. its ignorance." And the cause to which he
And it is apparently assumed that this is an ascribes this state is want of scientific culThe truth of his conclusion is obadvantage peculiar to tbe study of words. ture.
But tbe truth is that the sciences afford far vious. Correct judgment with regard to all
wider fields for the exercise of memory. It surrounding things, events, and consequences
is no slight task to remember all the facts becomes possible only through knowledge
ascertained respecting
our solar system, of the way in which surrounding phenommuch more to remember all that is known ena depend on each other. No extent of
concerning the structure of our galaxy. The acquaintance with the meanings of words
new compounds which chemistry daily ac- can give the power of forming correct incumulates are so numerous that few save ferences respecting causes and effects. The
constant habit of drawing conclusions from
professors know the names of tbem all
and to recollect the atomic constitutions and data, and then of verifying those concluobservation and experiment, can
affinities of all these compounds is scarcely sions by
possible without making chemistry the oc- alone give the power of judging correctly.
cupation of life. In the enormous mass of And that it necessitates this habit is one of
phenomena presented by the earth's crust, the immense advantages of science.
Not only, however, for intellectual disciand in the still more enormous mass of phenomena presented by the fossils it contains, pline is science the best but also for moral
The learning of languages tends,
there is matter which it takes the geological discipline.
student j'ears of application to master. In if anything, further to increase the already
each leading division of physics sound, undue respect for authority. Such and such
heat, light, electricity
the facts are numer- are the meanings of these words, says
ous enough to alarm any one proposing to the teacher or the dictionary. So and so is
learn them all.
And when we pass to the the rule in this case, says the grammar. By
organic sciences, the effort of memory re- the pupil these dicta fire received as unquired becomes still greater.
In human questionable. His constant attitude of mind
anatomy alone, the quantity of detail is so is that of submission to dogmatic teaching.
great that the young surgeon has commonly And a necessary result is a tendency to acto get it up half a dozen times before he can cept without inquiry whatever is established.
permanently retain it. The number of spe- Quite opposite is the attitude of mind gener-

pursued or

fled from, has acquired a quite
telescopic range, to tlie accountant whose
daily practice enables bim to add up several
coluinus of figures simultaneously, we tiud
that the highest power of a faculty results
from the discharge of those duties which tbe
conditions of life require it to discharge. And
we may be certain, d priori, that the same

'

;

—

ated by the cultivation of science. By
constant appeal is made to individual reason.
forms of animal life with which tbe zoologist Its truths are not accepted upon authority
deals are estimated at some tv/o millions. alone, but all are at liberty to test them nay,
So vast is the accumulation of facts which in many cases the pupil is required to think
men of science have before them that only out his own conclusions. Every step iu a
by dividing and subdividing their laburs can scientific investigation is submitted to his
He is not asked to admit it withthey deal with it. To a complete knowl- judgment.
edge of his own division each adds but a out seeing it to be true. And the trust in
general knowledge of the rest.
Surely, then, his own powers thus produced is further inscience, cultivated even to a very moderate creased by the constancy with which nature
extent, affords adequate exercise for mem- justifies his conclusions when they are corory.
To say the very least, it involves quite rectly drawn. From all which there flows
as good a training for this faculty as lan- that independence which is a most valuable
guage does.
element in character. Nor is this the only
But now mark that while for the training moral benefit bequeathed by scientific culof mere memory, science is as good as if not ture.
When carried on, as it should always
better than language, it has an immense be, as much as possible under the form of insuperiority in the kind of memory it cul- dependent research, it exercises perseverance
tivates.
In the acquirement of a language, and sincerity. As says Professor Tyndall of
the connections of ideas to be established inductive inquiry, " it requires patient inin the mind correspond to facts that are iu dustry, and an humble and conscientious acgreat measure accidental
whereas in the ceptance of what nature reveals. The first
acquirement of science the connections of condition of success is an honest receptivity
ideas to be established in the mind correspond and a willingness to abandon all preconto facts that are mostly necessary.
It is true ceived notions, however cherished, if they be
that the relations of rvcrds to their meaning found to contradict the truth.
Believe me,
is in one sense natural, and that the genesis a self-renunciation which has something noof these relations may be traced back a ble in it, and of which the world never
certain distance, though very rarely to the hears, is often enacted in the private experibeginning (to which let us add the remark ence of the true votary of science."
that the laws of this genesis form a branch
Lastly we have to assert and the assertion
of mental science
the science of philology). will, we doubt not, cause extreme surprise
But since it will not be contended that in the jthat the discipline of science is superior to
acquisition of languages, as ordinarily car- that of our ordinary education because of
ried on, these natural relations between words the religious culture that it gives.
Of course
and their meanings are habitually traced, we do not here use the words scientific and
and the laws regulating them explained, it religious in their ordinary limited acceptamust be admitted that they are commonly tions, but in their widest and highest acceplearned as fortuitous relations. On the other tations.
Doubtless, to the superstitions that
hand, the relations which science pre- pass under the name of religion, science is
sents are causal relations, and, when prop- antagonistic, but not to the essential religerly' taught, are understood as such.
Instead ion which these superstitions merely hide.
of being practically accidental, they are neces- Doubtless, too, in much of the science that
sary, and as such give exercise to the is current there is a pervading spirit of irrecies of plants which botanists distinguish
amounts to some 320,000, while the varied

—

;

—

" True science and true religion," pays Professor
at the close of a recent course of lectures,
win-sisters, and the separation of either from
tlie other is sure to prove the death of both.
Science
prosj)ers exactly in proportion as it is religious; and
reliijion flourishes in exact proportion to the scientific
depth and firmness of its basis. The great deeds of
philosophers have been less the fruit of their intellect
than of the direction of that intellect by an eminently
religious tone of mind. Truth has yielded herself
rather to their patience, their love, their single-heartedness, and tlieir self-denial, than to their logical acu-

Huxley,
" are

t

men."

So far from science being

irreligious, as
the neglect of .science that
is irreligious
it is the refusal to study the
surrounding creation that is irreligious. Take
a humble simile. Suppose a writer were daili'
saluted with praises couched in superlative
language.
Suppose the wisdom, the grandeur, the beauty of his works, were the constant topics of the eulogies addressed 1o him.
Suppose those who unceasingly uttered these
eulogies on his works were content with looking at the outsides of them, and had never

many

think,

it

—

is

opened them, much

less tried to

understand

What value should we put upon their
praises ? What should we think of their sinthem.

Yet, comparing small things to great,
the conduct of mankind in general
in reference to the universe and its cause.
Nay, it is worse. Not only do they pass by
without study these things which they daily
proclaim to be so wonderful, but very frequently they condemn as mere triflers those
who give time to the observation of nature
they actually scorn those who show any active interest in these marvels.
repeat,
then, that not science, but the neglect of
Devotion to science
science, is irreligious.
is a
tacit -worship
a tacit recognition of
worth in the things studied, anil by implication iu their cause.
It is not a mere liphomage, but a homage expressed in actions
not a mere professed respect, but a respect
science proved by the sacrifice of time, thought, and

;

—

but not in that true science which
has passed beyond the superficial into the
profound.
ligion,

—

cerity

such

?

is

We

—

;

labor.

Nor

is it

thus only that true science

sentially religious.

is es-

It is religious, too, inas-

much

as it generates a profound respect
and an implicit faith in those uniform
laws which underlie all things. By accu-

for

nmlated experiences
acquires a thorough

the

man

of

science

belief in the unchanging relations of phenomena in the invaria-

—

ble connection of cause and consequence
Inin the necessity of good or evil results.
stead of the rewards and punishments of traditional belief, which men vaguely hope they
may gain, or escape, spite of their disobedience, he finds that there are rewards and
punishments in the ordained constitution of
things, and that the evil results of disobediHe sees that the laws
ence are inevitable.
to which we must submit are not only inexHe sees that in virorable but beneficent.
tue of these laws the process of things is
ever toward a greater perfection and a highHence he is led constantly
er hai>piness.
to insist on these laws, and is indignant

disregard them. And thus does
asserting the eternal principles of
things and the necessity of conforming to

when men
he,

by

them, prove himself intrinsically religious.

To all which add the further religious
aspect of science, that it alone can give us
true conceptions of ourselves and our rehiAt the
tion to the mysteries of existence.
same time that it shows us all which can be
known, it shows us the limits beyond which
we can know nothing. Not by dogmatic
assertion does it teach the impossibility of
comprehendiug the ultimate cause of things,
but it leads us clearly to recognize this impossibility by bringing us in every direction
to boundaries
to us in a way
littleness of

we cannot

human

It realizes
else can, the

cross.

which nothing

intelligence in the face of

which transcends human intelligence.
While toward the traditions and authorities
that

—

—
EDUCATION.
of men its attitude may be proud, before tiie
impenetrable veil wbich hides the absolute its
attitude is humble
a true pride and a true
humility.
Only the sincere man of science
(and by this title Ave do not mean the mere
calculator of distances, or analyzer of compounds, or labeller of species, but him
who through lower truths seeks higher, and
eventually the highest) only the genuine

—

—

man

of science, we say, can truly know how
utterly beyond, not only human knowledge
but human conception, is the universal power of which nature and life and thought
are manifestations.
conclude, then, that for discipline as
well as for guidance, science is of chiefest
value.
In all its effects, learning the meanings of things is better than learning the
meanings of words. Whether for intellectual, moral, or religious training, the study of
surrounding phenomena is immensely superior to the study of grammars and lexicons.
Thus to the question with which we set,
out, What knowledge is of most worth
the uniform replj- is science.
This is the'
verdict on all the counts.
For direct selfpreservation, or the maintenance of life and
health, the all-important knowledge is science.
For that indirect self-preservation
which we call gaining a livelihood, the
knowledge of greatest value is science.
For the due discharge of parental functions,
the proper guidance is to be found only in
science.
For that interpretation of national
life, past and present, without which the citizen caunot rightly regulate his conduct, the
indispensable key is science.
Alike for
the most perfect production and highest enjoyment of art in all its forms, the needful
preparation is still science.
And for purposes of discipline intellectual, moral, religious the
most efficient study is, once
more science. The question which at first
seemed so perplexed has become, in the
course of our inquiry, comparatively simple.
have not to estimate the degrees of importance of different orders of human activity, and different studies as severally fitting
us for them, since we find that the study
of science, in its most comprehensive meaning, is the best preparation for all these
orders of activity.
have not to decide
between the claims of knowledge of great
though conventional value, and knowledge
of less though intrinsic value,- seeing that
the knowledge which we find to be of most
value in all other respects is intrinsicall}'

We

—

—

—

—

—
—

—

—

We

We

most valuable its worth is not dependent
upon opinion, but is as fixed as is the relation of man to the surrounding world. Necessary and eternal as are its truths, all sci:

ence concerns all mankind for all time.
Equally at present and in the remotest
future must it be of incalculable importance
for the regulation of tlieir conduct that men
should understand the science of life, physical, mental, and social, and that they should
understand all other science as a key to the
science of life.
And yet the knowledge which is of such
transcendent value is that which, in our age
of boasted education, receives the least attention.

While

this

which

we

call civiliza-

tion could never have arisen had it not been
for science, science forms scarcely an appreciable element in what men consider civilized training.
Though to the progress of
science we owe it that millions find support
where once there was food only for thousands, yet of these millions but a few thousands pay any respect to that which has made
their existence possible.
Though this increasing knowledge of the properties and relations of things has not only enabled wandering tribes to grow into populous nations,
but has given to the countless members of
those populous nations comforts and pleasures which their few naked ancestors never
even conceived, or could have believed, yet
is this kind of knowledge only now receiving
a grudging recognition in our higliest cduca-

'

tionnl institutions.
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To

the slowly growing of money could be determined
by law, was
acquaintance with the uniform coexistences an age which unavoidably
cherished the
and sequences of phenomena to the estab- notions that a child's mind could
be made to
lishment of invariable laws we owe our order, that its powers
were to be imparted
emancipation from the grossest superstitions. by the schoolmaster, that it was
a recepBut for science we ,sl, aid be still worship- tacle into which knowledge was to
be put
ping fetishes, or, with liecatombs of victims, and there built up after its
teacher's ideal.
propitiating diabolical deities.
And yet this In this free-trade era, however, when we are
science, which in place of the most degrad- learning that there is much
more self-reguing conceptions of things has given us some lation in things than was supposed
that
insiglit into the grandeurs of creation, is labor, and commerce, and
agriculture, and
written against in our tlieologies and frowned navigation can do better without management

—
—

;

upon from our

pulpits.

than with it that political govemmtnts, to
be efficient, must grow up from wilhin, and
not be imposed from without, we are also
beginning to see that there is a natural process of mental evolution which is not to be
disturbed without injury that we may not
force on the unfolding mind our artificial
forms but that psychology also discloses
to us a law of supply and demand, to which,
if we would not do haini, we must contoim.
;

Paraphrasing an Eastern fable, we may say
that in the family of knowledges science is
the household drudge, who, in ol)scurity,
hides unrecognized perfections. To her has
been committed all the work by her skill,
intelligence, and devotion have all the conveniences and gratifications been obtained
and while ceaselessly occupied ministering
to the rest, she has been kept in the l)ackground, that her haughty sisters might flaunt
;

;

their fripperies in the eyes of the world. The
parallel holds yet further.
For we are fast
coming to the denouement, when the positions
will be changed
and while these haughty
sisters sink into merited neglect, science,
proclaimed as highest alike in worth and
beauty, will reign supreme.
;

CHAPTER
cannot

be a relationship between the successive systems of education
and the successive social stales with whicii
they have coexisted.
Having a common
fail to

origin in the national mind, the institutions
of each epoch, whatever be their special
functions, must have a family likeness.
When men received their creed and its interpretations from an infallible authority deigning no explanations, it was natural that the
teaching of children should be purely dogmatic.
While " believe and ask no questions" was the maxim of the Church, it was
fitly the maxim of the school.
Conversely,
now that Protestantism has gained for adults
a right of private judgment and established
the practice of appealing to reason, there is
harmony in the change that has made juvenile instruction a process of exposition addressed to the understanding. Along with
political despotism, stern in its commands,
ruling by force of terror, visiting trifling
crimes witJi death, and implacable in its vengeance on the disloyal, there necessarily grew
up an academic discipline similarly harsh
a discipline of multiplied injunctions and
blows for every breach of them a discipline
of unlimited autocracy upheld by rods, and
On the other
ferules, and the black-hole.
hand, the increase of political liberty, the
abolition of law restricting individual action,
and the amelioration of the criminal code,
have been accompanied by a kindred progress
the pupil
toward non-coercive education
is hampered by fewer restraints, and other
means than punishments are used to govern
him. In those ascetic days when men, acting on the greatest-misery principle, held
that the more gratifications they denied
themselves the more virtuous they were,
they, as a matter of course, considered that
the best education which most thwarted the
wishes of their children, and cut short all
spontaneous activity with " You mustn't

—

—

:

do so." While on the contrary, now that
happiness is coming to be regarded as a legitimate aim now that hours of labor are
being shorleiuiil and popular recreations provided pat ents and teachers are beginning to
see that most childish desires may rightly be
gratified, that childish sports should be en-

—

—

couraged, and that the tendencies of the
growing mind ai"e not altogether so diabolical
The age in which all
as was supposed.
thought that trades must be established by
bounties and prohibitions, that manufactur-

needed their mateiials and qualities and
prices to be prescribed, and lliiU the value
ers

;

Thus

alike, in its oracular

harsh discipline, in

dogmatism,

in its

multiplied restrictions, in its professed asceticism, and in its
faith in the devices of men, the old educational regime was akin to the social systems

with which

it

its

was contemporaneous

;

and

similarly, in the reverse of these characteris-

our modern modes of culture correspond
our more liberal religious and political in-

tics

to

II.

INTELLECTUAL EDUCATION.

There

;

stitutions.

But there remain further parallelisms to
which we have not yet adverted
that,
namely, between the processes by which
these respective changes have been wrought
out, and that between the several states of
heterogeneous opinion to which they have
led.
Some centuries ago there was uniformity of belief
religious, political, and educational.
All men were Romanists, all were
Monarchists, all were disciples of Aristotle,
and no one thought of calling in question
that grammar-school routine under which all
were brought up. The same agency has in
each case replaced this uniformity by a constantly increasing diversity.
That tendency
toward assertion of the individuality which,
:

—

after contributing to produce the great Protestant movement, has since gone on to produce an ever-increasing number of sects
that tendency which initiated political parties, and out of the two primary ones has, in
these modern days, evolved a multiplicity to
which every year adds that tendency which
led to the Baconian rebellion agamst the
schools, and has since originated here and
abroad sundry new systems of thought— is a
tendency which, in education also, has
caused division and the accumulation of
methods. As external consequences of the
same internal change, these processes have
necessarily been more or less simultaneous.
The decline of authority, whether papal,
philosophic, kingly, or tutorial, is essentially
one phenomenon in each of its aspects a
leaning toward free action is seen alike in
the working out of the change itself, and in
the new forms of theory and practice to
which the change has given birth.
While many will regret this multiplication
of schemes of juvenile culture, the catholic
observer will discern in it a means of insuring the final establishment of a rational sysWhatever may be thought of theologtem.
ical dissent, it is clear that dissent in education results in facilitating inquiry by the
Were we in possession of
division in labor.
the true method, divergence from it would,
but the true
of course, be prejudicial
method having to be found, the efforts of
numerous independent seekers, carrying out
their researches in different directions, constitute a better agency for finding it than
any that could be devised. Each of them
struck by some new thought which probably
contains more or less of basis in facts each
of them zealous on behalf of his plan, fertile
in expedients to test its correctness, and untiring in his efforts to make known its success each of them merciless in his criticism

—

;

;

—

—

"

'
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—

throughout.
The rote-system, like other powers of observation. After long ages of
systems of its age, made more of the forms blindness men are at last seeing that the
of all toward the right course.
Whatever and symbols than of the things symbolized. spontaneous activity of the observing faculportion of the norma! method any one of To repeat the words correctly was every- ties in children has a meaning and a use.
them has discovered, must, by the constant thing to understand their meaning nothing
What was once thought mere purposeless
exhibition of its results, force itself into and thus the spirit was sacrificed to the letter. action, or play, or mischief, as the case might
adoption whatever wrong practices he has It is at length perceived that in this case as be, is now recognized as the process of acjoined with it must, by repeated experiment in others, such a result is not accidental but quiring a knowledge on which all afterand failure, be exploded. And by this ag- necessary that in proportion as there is at- knowledge is based. Hence the well-congregation of truths and elimination of errors tention to the sii^ns there must be inattention ceived but ill-conducted system of object-lesthere must eventually be developed a correct to the things signified
or that, as Montaigne sons. The saying of Bacon, that physics is
and complete body of doctrine. Of the three long ago said, S^avoir par ca.ur n'est pas the mother of sciences, has come to have a
phases through which human opinion passes sgamir.
meaning in education. Without an accurate
the unanimity of the ignorant, the disAlong with rote-teaching is declining also acquaintance with the visible and tangible
agreement of the inquiring, and the unanim- the nearly allied teaching by rules. The properties of things, our conceptions must be
ity of the wise
particulars first, and then the generalization, erroneous, our inferences fallacious, and our
it is manifest that the second
is the parent of the third.
They are not is the new method a method, as the Batter- operations unsuccessful. " The education
sequences in time only they are sequences sea School Reports remark, which, though of the senses neglected, all after-education
in causation.
However impatiently, there- " the reverse of the method usually followed, partakes of a drowsiness, a haziness, an infore, we may witness the present conflict of which consists in giving the pupil the rule sufficiency which it is impossible to cure."
educational systems, and however much we first," is yet proved by experience to be the Indeed, if we consider it, we shall find that
may regret its accompanying evils, we must right one. Rule-teaching is now condemned exhaustive observation is an element in all
recognize it as a transition stage needful to as imparting a merely empirical knowledge great success. It is not to artists, naturalbe passed through, and beneficent in its ultias producing an appearance of understand- ists, and men of science only that it is needing without the reality. To give the net ful it is not only t hat the skilful physician demate effects.
Meanwhile may we not advantageously product of inquiry, without the inquiry that pends on it for the correctness of his diagtake stock of our progress ? After fifty leads to it, is found to be both enervating nosis, and that to the good engineer it is so
years of discussion, experiment, and com- and inefficient. General truths, to be of due important that some j'cars in the workshop
parison of results, may we not expect a few and permanent use, must be earned.
Easy are prescribed for him but we may see that
steps toward the goal to be already made come easy go" is a saying as applicable to the philosopher also is fundamentally one
good ? 8ome old methods must by this time knowledge as to wealth. While rules, lying who observes relationships of things which
have fallen out of use, some new ones must isolated in the mind not joined to its other others had overlooked, and that the poet,
have become established, and many others contents as outgrowths from them are con- too, is one who sees the fine facts in nature
must be in process of general abandonment tinually forgotten, the principles which those which all recognize when pointed out, but
or adoption. Probably we may see in these rules express piecemeal become, when once did not before remark.
Nothing requires
various changes, when put side by side, sim- reached by the understanding, enduring pos- more to be insisted on than that vivid and
ilar characteristics
may find in them a com- sessions. While the rule-l aught youth is at complete impressions are all essential. No
mon tendency, and so, by inference, may sea when beyond his rules, the youth in- sound fabric of wisdom can be woven out of
get a clew to the direction in which experi- structed in principles solves a new case as a rotten raw-material.
ence is leading us, and gather hints how we readily as an old one. Between a mind of
While the old method of presenting truths
may achieve yet further improvements. Let rules and a mind of principles there exists in the abstract has been falling out of use,
us then, as a preliminary to a deeper consid- a difference such as that between a confused there has been a corresponding adoption of
eration of the matter, glance at the leading heap of materials and the same materials the new method of presenting them in the
The rudimentary facts of exact
contrasts between the education of the past organized into a complete whole, with all its concrete.
and of the present.
parts bound together.
Of which types this science are now being learned by direct intuThe suppression of every error is com- last has not only the advantage that its con- ition, as textures, and tastes, and colors are
monly followed by a temporary ascendency stituent parts are better retained, but the learned. Employing the ball-frame for first
and it so happened much greater advantage, that it forms an lessons in arithmetic exemplifies this. It is
of the contrary one
that after the ages when physical develop- efficient agent for inquiry, for independent well illustrated, too, in Professor De Morment alone was aimed at, there came an age thought, for discovery ends for which the gan's mode of explaining the decimal notawhen culture of the mind was the sole solici- first is useless. Nor let it be supposed that tion. M. Marcel, rightly repudiating the old
tude when children had lesson-books put this is a simile only it is the literal truth. system of tables, teaches weights and measbefore them at between two and three years The union of facts into generalizations is ures by referring to the actual yard and foot,
old—when school-hours were protracted, and the organization of knowledge, whether con- pound and ounce, gallon and quart, and
thu getting of knowledge was thought the sidered as an objective phenomenon or a lets the discovery of their relationships be
Tlie use of
geographical
one thing needful. As, further, it usually subjective one and the mental 'grasp may experimental.
happens, that after one of these reactions the be measured by the extent to which this models and models of the regular bodies,
etc., as introductory to geography and geomnext advance is achieved by co-ordinating organization is carried.
the antagonist errors, and perceiving that
From the substitution of principles for etry respectively, are facts of the same class.
they are "opposite sides of one truth, so we rules, and the necessarily co-ordinate prac- Manifestly a common trait of these methods
are now coming to the conviction that body tice of leaving abstractions untaught until is that they carry each child's mind through
and mind must both be cared for, and the the mind has been familiarized with the facts a process like that which the mind of
whole being unfolded. The forcing system from which they are abstracted, has resulted humanity at large has gone through. The
has been in great measure given up, and pre- the postponement of some once early studies truths of number, of form, of relationship in
People are beginning to a late period. This is exemplified in the position, were all originally drawn from obcocity is discouraged.

on the

rest
there cannot fail, by composition of forces, to be a gradual approximation

:

;

;

;

;

—

—

—

;

—

;

'

'

—

;

—

—

;

—

—

:

;

to see that the first requisite to success in
The best brain
life is to he a good animal.
little service if there be not
is found of
work
and hence
enough vital energy to
it
to obtain the one by sacrificing the source of
the other is now considered a folly a folly
which the eventual failure of juvenile prodiThus we are disgies constantly illustrates.
covering the wisdom of the saying, that one
secret in education is " to know how wisely
to lose time.
The once universal practice of learning by
All
rote is daily falling more into discredit.
modern authorities condemn the old mechan;

—

ical way of teaching the alphabet.
tiplication table is now frequently

The multaught ex-

abandonment of

that intensely stupid custom, the teaching of grammar to children.
As M. Marcel says " It may without hesitation be affirmed that grammar is not the
stepping-stone, but the finishing instrument.
As Mr. Wyse argues " Grammar and syntax are a collection of laws and rules. Rules
they are the reare gathered from practice
sults of induction to which we come by long
observation and comparison of facts.
It is,
in fine, the science, the philosophy of language. In following the process of nature,
neither individuals nor nations ever arrive at
the science
language is spoken, and
poetry written, many years before either a
grammar or prosody is even thought of. Men
did not wait till Aristotle had constructed his
logic, to reason.
In short, as grammar was
made after language, so ought it to be taught
after language
an inference which all who
recognize the relationship between the evo:

'

:

;

A

jects
and to present these truths to the
child in the concrete is to let him learn them
By and by, peras the race learned them.
haps, it will be seen that he cannot possibly
for that if he
learn them in any other way
is made to repeat them as abstractions, the
abstractions can have no meaning for him
;

;

until

he finds that they are simply statements

what he intuitively discerns.
But of all the changes taking place, the
most significant is the growing desire to
make the acquirement of knowledge pleasurable rather than painful a desire based on
the more or less distinct perception tliat at
each age the intellectual action which a child
likes is a healthful one for it, and conversely.
of

—

There is a spreading opinion that the rise of
an appetite for any kind of knowledge implies that the unfolding mind has become fit
to assimilate it, and needs it for the purposes of growth, and that, on the other
lution of the race and of the individual will hand, the disgust felt toward any kind of
knowledge is a sign either that it is premasee to be unavoidable.
Of new practices that have grown up turely presented, or that it is presented in an
tion in the whole preparatory course is
Hence the efforts to
chiefly oral, and is illustrated as much as during the decline of these old ones, the most indigestible form.
possible by appeals to nature." And sol important is the systematic culture of the make early education amusing and all edu-

perimentally.
In the acquirement of languages the grammar-school plan is being
superseded by plans based on the spontaneous process followed by the child in gaining
its mother tongue.
Describing the methods
there used, the " Reports on the Training" The instrucSchool at Battersea" say
:

;
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Hence the lectures on we are finding that success is to be achieved trasts from the monad whose spontaneouslyHence the defence of only by rendering our measures subservient divided halves are as self-sufficing the monursery rhymes and fairy tales. Daily we to that spontaneous unfolding which all ment after their separation as was the origimore and more conform our plans to juvenile minds go through in their progress to ma- nal whole, up to man, whose offsprmg not
cation iuteresting.
the value of play.

Does the child like this or that turity.
opinion.
Of course this fundamental principle of
kind of teaching ? does he take to it ? we
constantly ask.
"His natural desire of tuition, that the arrangement of matter and
variety should be indulged," says M. Mar- method must correspond with the order of
" and the gratification of his curiosity evolution and mode of activity of the faculcel
sliould be combined with his improvement." ties a principle so obviously true that once
" Lessons," he again remarks,
should cease stated it seems almost self-evident has never
Teachers have
before the child evinces symptoms of weari- been wholly disregarded.
Short unavoidably made their school-courses coinness." And so with later education.
breaks during school-hours, excursions into cide with it in some degree, for the simple
reason that education is possible only on that
the country, amusing lectures, choral songs
in these and many like traits the change condition. Boys were never tauglit the rulemay be discerned. Asceticism is disappear- of-three until after they had learned addition.
ing out of education as out of life, and the They were not set to write exercises before
usual test of political legislation its ten- they had got into their copy-books. Conic
dency to promote happiness is beginning to sections have always been preceded by
But the error of the old methods
be, in a great degree, the test of legislation Euclid.
consists in this, that they do not recognize in
for the school and the nursery.
What now is the common characteristic of detail what they are obliged to recognize in
general.
Yet the principle applies
these several changes ? Is it not an increas- the
If from the t.me when a child
ing conformity to the methods of nature ? throughout.
The relinquishment of early forcing, auainst is able to conceive two things as related in
which nature ever rebels, and the leaving of position, years must elapse before it can
the first years for exercise of the limbs and form a true concept of the earth, as a sphere
senses show this.
The superseding of rote- made up of land and sea, covered with
learned lessons by lessons orally and experi- mountains, forests, rivers, and cities, revolvmentally given, like those of the field and ing on its axis, and sweeping round the sun
if it gets from the one concept to the other
play-ground, shows this.
The disuse of
if
the intermediate concepts
rule- teaching, and the adoption of teaching by degrees
by principles that is, the leaving of general- which it forms are consecutively larger and
izations until there are particulars to base more complicated, is it not manifest that
them on show this. The system of object- there is a general succession through which
lessons shows this.
The teaching of the only it can pass that each larger concept is
rudiments of science in the concrete instead made by the combination of smaller ones,
of the abstract shows this.
And, above all, and presupposes them and that to present
this tendency is shown in the variously di- any of these compound concepts before the
rected efforts to present knowledge in attrac- child is in possession of its constituent ones
tive forms, and so to make the acquirement is only less absurd than to present the final
For as it is the order of concept of the series before the initial one ?
of it pleasurable.
nature in all creatures that the gratification In the mastering of every subject some
accompanying the fulfilment of needful func- course of increasingly complex ideas has to
tions serves as a stimulus to their fulfilment be gone through.
The evolution of the coras during the self-education of the young responding faculties consists in the assimilachild the delight taken in the biting of tion of these, which, in any true sense, is
corals and the pulling to pieces of toys be- impossible without they are put into the
comes the prompter to actions which teach mind in the normal order. And when this
it the properties of matter, it follows that,
order is not followed, the result is that they
and
in choosing the succession of subjects and are received with apathy or disgusi
the modes of instruction which most interest that unless the pupil is intelligent enough to
the pupil, we are fulfilling nature's behests, eventually fill up the gaps himself, they lie in
and adjusting our proceedings to the laws of his memory as dead facts, capable of being
life.
turned to little or no use.
7
" But why trouble ourselves about any
Thus, then, we are on the highway toward
the doctrine long ago enunciated by Pesta- curricalurn at all ?" it may be asked.
"If it
lozzi, that alike in its order and its methods be true that the mind like the body has a
education must conform to the natural pro- predetermined course of evolution if it uncess of mental evolution that there is a cer- folds spontaneously if its successive desires
tain sequence in which the faculties spon- for this or that kind of information arise
taneously develop, and a certain kind of when these are severally required for its nuknowledge which each requires during its trition if there thus exists in itself a prompter
development, and that it is for us to ascer- to the right species of activity at the right
not
tain this sequence and supply this knowl- time, why interfere in any way ?
All the improvements above alluded leave children wholly to the discipline of naedge.
to are partial applications of this general ture ? why not remain quite passive and let
principle.
nebulous perception of it now them get knowledge as they best can ? why
prevails among teachers, and it is daily more not be consistent throughout ?'
This is an
" The awkward-looking question.
insisted on in educational works,
Plausibly immethod of nature is the archetype of all plying as it does that a system of complete
methods," says M. Marcel.
"The vital laissez-faire is the logical outcome of the docprinciple in the pursuit is to enable tlie trines set forth, it seems to furnish a disproof
pupil rightly to instruct himself," writes Mr. of them by reductio ad absurdum.
In truth,
Wyse. The more science familiarizes us however, they do not, when rightly underwith the constitution of things the more do stood, commit us to any such untenable posiwe see in them an inherent self-sufiicinguess. tion.
glance at the physical analogies will
higher knowledge tends continually to clearly show this. It is a general law of all
limit our interference with the processes of life that the more complex the organism to
life.
As in medicine the old " heroic treat- be produced, the longer the period during
ment" has given place to mild treatment, and which it is dependent on a parent organism
often no treatment save a normal regimen
for food and protection.
The contrast beas we have found that it is not needful to tween the minute, rapidly-formed, and selfmould the bodies of babes by bandaging moving spore of a conferva, and the slowlythem in papoose fashion or otherwise as in developed seed of a tree, with its multiplied
jails it is being discovered that no cunningly envelopes and large stock of nutriment laid
devised discipline of ours is so efficient in by to nourish the germ during its first stages
producing reformation as the natural disci- of growth, illustrates this law in its applicaAmong animal
pline, the making prisoners maintain them- tion to the vegetable world.
selves by productive labor, so in education organisms we may trace it in a series of con
;

—

—

—

—

—

—

—

—

;

;

—

;

—

—

—

—

Why

A

'

A

A

—

only passes through a protracted gestation,
and subsequently long depends on the breast
for sustenance, but after thut must have its
food artificially administered, must, after it
has learned to feed it.self, continue to have
bread, clothing and shelter provided, and
does not acquire the power of complete selfsupport until a time varying from fifteen to
twenty years after its birth. Now this law
applies to the mind as to the body.
For
mental pabulum also everv higher creature,
and especially man, is at first dependent on
adult aid.
Lacking the ability to move
about, the babe is as powerless to get materials on which to exercise its perceptions as
it is to get supplies for its stomach.
Unable
to prepare its own food, it is in like manner
unable to reduce many kinds of knowledge
to a fit form for assimilation.
The language
through which all higher truths are to be
gained it wholly derives from those sur-

rounding

it.

And we

such an exam-

see in

ple as the Wild Boy of Aveyron the arrest
of development that results when no help is
received from parents and nurses. Thus, in
providing from day to day the right kind of
facts, prepared in the right manner, and giving them in due abundance at appropriate intervals, there is as much scope for active
ministration to a child's mind as to its body.
In either case it is the chief function of parents to see that the conditions requisite to
growth are maintained. And as in supplying aliment, and clothing, and shelter, they

may

fulfil this function without at all interfering with the spontaneous development of
the limbs and viscera, either in their order or
mode, so they may supply sounds for imitation, objects for examination, books for reading, problems for solution, and if they use
neither diiect nor indirect coercion, may do
this without in any way disturbing the normal process of mental evolution or rather
may greatly facilitate that process. Hence
the admission of the doctrines enunciated
does not, as some might argue, involve the
abandonment of all teaching, but leaves ample room for an active and elaboiate course
of culture.
Passing from generalities to special considerations, it is to be remarked that in practice
the Pestalozzian system seems scarcely to
have fulfilled the promise of its theory.
We hear of children not at all interested in
disgusted with them rather and,
its lessons
so far as -we can gather, the Pestalozzian
schools have not turned out any unusual proportion of distinguished men, if even they
are not surhave reached the average.
The success of every appliprised at this.
ance depends mainly upon the intelligence
with which it is used. It is a trite remark
that, having the choicest tools, an unskilful
and bad teachers
artisan will botch his work
will fail even with the best methods. Indeed,
the goodness of the method becomes in such
as, to continue the
case a cause of failure
simile, the perfection of the tool becomes in
undisciplined hands a source of imperfection
simple, unchanging, almost
in results.
mechanical routine of tuition may be carried
out by the commonest intellects, with such
small beneficial effect as it is capable of producing but a complete system— a system as
heterogeneous in its appliances as the mind
in its faculties— a system proposing a special
means for each special end, demands for its
right employment powers such as few teachThe mistress of a dame-school
ers possess.
can hear spelling-lessons any hedge-schoolmaster can drill boys in the multiplicationbut to teach spelling rightly by using
table
the powers of the letters instead of their
names, or to instruct in numerical combinations by experimental synthesis, a modicum
and to pursue a
of understanding is needful
like rational course throughout the entire
;

—

;

We

;

;

A

;

;

;

;

I

—

—

Before our educational methods can
to harmonize in character and arrangement with the faculties in their mode
and order of unfolding, it is first needful that
wo ascertain with some completeness how
the faculties do unfold.
At present our
knowledge of the matter extends only to a

mass of particular truths it comprehend.s
that it is more complex than anj' one of these

!

EDUCATION.

14 [150]

range of studies asks an amount of judgment, of invention, of intellectual sympathy,
of analytical faculty, which we shall never
see applied to it while the tutorial office is
held in such small esteem. The true education is practicable only to the true philosopher. Judge, then, what prospect a piulosophical method now has of being acted out
Knowing so little as we yet do of psychology, and ignorant as our teachers are of that
little, what chance has a system which requires psychology for its basis ?
Further hindrance and discouragement has
arisen from confounding the Pestalozzian
principle with the forms in which it has been
embodied. Because particular plans have
not answered expectation, discredit has been
cast upon the doctrine associated with them,
no inquiry being made whether these plans
Judging as
truly conform to such doctrine.
usual by the concrete rather than the abstract, men have blamed the theory for the
bunglings of the practice. It is as though
Papin's futile attempt to construct a steamengine had been held to prove that steam
could not be used as a motive power. Let it
be constantly borne in mind that while right
in his fundamental ideas Pestalozzi was not
therefore right in all his applications of
them and we believe the fact to be that he
was often wrong. As described even by his
admirers, Pestalozzi was a man of partial intuitions, a man who had occasional Hashes of
insight rather than a man of systematic
His first great success at Stantz
thought.
was achieved when he had no books or appliances of ordinary teaching, and when
" the only object of his attention was to find
out at each moment what instruction his children stood peculiarly in need of, and what
was the best manner of connecting it with
the knowledge they already possessed."
Much of his power was due, not to calmly
reasoned out plans of culture, but to his pro;

found sympathy, which gave him an

in-

stinctive perception of childish needs and difficulties.
He lacked the ability logically to

co-ordinate and develop the truths which he
thus from time to time laid hold of, and had
in great measure to leave this to his assistants, Kruesi, Tobler, Buss, Niederer, and

Schmid.

The

own

plans,

result is that in their details

and those vicariouly devised,
contain numerous crudities and inconsistencies.
His nursery-method, described in
" The Mother's Manual," beginning as it does
with a nomenclature of the different parts
of the body, and proceeding next to specify
their relative positions, and next their connections, may be proved not at alj in accordance with the initial stages of mental evolution.
His process of teaching the mothertongue by formal exercises in the meanings
of words and in the construction of senhis

tences, is quite needless, and must entail on
the pupil loss of time, labor, and happiness.
His proposed mode of teaching geography is
utterly unpestalozzian.
And often where his
plans are essentially sound they are either invitiated
complete or
by some remnant of the
While, therefore, we would deold regime.
fend in its entire extent the general doctrine
which Pestalozzi inaugurated, we think great
evil likely to result from an uncritical reception of his specific devices.
That tendency'
which mankind constantly exhibit to canonize the forms and practices along with which
any great truth has been bequeathed to them
their liability to prostrate their intellects
before the prophet, and swear by his every
word their proneness to mistake the clothing of the idea for the idea itself, renders it
needful to insist strongly upon the distinction between the fundamental principle of
the Pestalozzian system, and the set of expedients devised for its practice
and to suggest that while the one may be considered as
established, the other is probal)ly nothing but
an adumbration of the normal course. Indeed, on looking at tlie state of our knowledge, we may i)e quite sure that this is the

—

—

;

case.

made

be

few general notions. These general notions
must be developcid in detail must be transformed into a multitude of specific proposi-

—

tions, before we can be said to possess that
science on which the art of education must be

based.

And

made out

then

when we have

definitely

what succession and in what
combinations the mental powers become acin

—

truths taken singly that only after many of
these single truths have been acquired does
the generalization ease the memory and help
the reason and that to the child not possessing these single truths it is necessarily a mystery.
Thus confounding two kinds of simplification, teachers have constantly erred by
setting out with "first principles," a proceeding essentially, though not apparently,
at variance with the piimary rule, which
implies that the mind should be introduced
to principles through the medium of examples, and so should be led from the particular to the general
from the concrete to the

—

—

remains to choose out of the many posof exercising each of them that abstract.
which best conforms to its natural mode of
3. The education of the child must accord
action.
Evidently, therefore, it is not to be both in mode and arrangement with the edusupposed that even our most advanced modes cation of mankind as considered historically ;
of teaching are the right ones, or nearly the or, in other words, the genesis of knowledge
tive, it

sible

ways

right ones.

in the individual

must follow the same course

Bearing in mind then this distinction be- as the genesis of knowledge in the race. To
tween the principle and the practice of Pes- M. Comte we believe society owes the enuntalozzi, and inferring fiom the grounds as- ciation of this doctrine— a doctrine which we
signed that the last must necessarily be very may accept without committing ourselves to
defective, the reader will rate at its true his theory of the genesis of knowledge, either
worth the dissatisfaction with the system in its causes or its order. In support of this
which some have expressed, and will see doctrine two reasons may be assigned, either
that the due realization of the Pestalozzian of them sufficient to establish it.
One is deidea remains to be achieved.
Should he ducible from the law of hereditary transmisargue, however, from what has just been sion as considc"ed in its wider consequences.
said, that no such realization is at present For if it be true that men exhibit likeness to
practicable, and that all effort ought to be ancestry both in aspect and character
if it
devoted to the preliminary inquiry, we re- be true that certain mental manifestations, as
ply, that though it is not possible for a insanity, will occur in successive members of
scheme of culture to be perfected either in the same family at the same age if, passing
matter or form until a rational psychology from individual cases in which the traits of
has been established, it is possible, with tlie many dead ancestors mixing with those of a
aid of certain guiding principles, to make few living ones greatly obscure the law, we
empirical approximations toward a perfect turn to national types, and remark how the
scheme. To prepare the way for further re- contrasts between them are persistent from
search we will now specify these principles. age to age if we remember that these reSome of them have already been more or less spective types came from a common stock,
distinctly implied in the foregoing pages
and that hence the present marked differbut it will be well here to state them all in ences between them must have arisen from
logical order.
the action of modifying circumstances upon
1. That in education we should proceed successive generations who severally transfrom the simple to the complex is a truth mitted the accumulated effects to their dewhich has always been to some extent acted scendants if We find the differences to be
upon not .professedly, indeed, nor by any now organic, so that the French child grows
means consistently. The mind grows. Like into a French man even when brought up
all things that grow, it progresses from the among strangers
and if the general fact thus
homogeneous to the heterogeneous; and a nor- illustrated is true of the whole nature, intelmal training system being an objective coun- lect inclusive, then it follows that if there be
terpart of this subjective process, must ex- an order in which the human race has mashibit the like progression.
Moreover, re- tered its various kjnds of knowledge, there
garding it from this point of view, we may will arise in every child an aptitude to acquire
see that this formula has much wider appli- these kinds of know ledge in the same order.
cations than at first appears.
For its ration- So that even were the order intrinsically inale involves not only that we should proceed different, it would facilitate education to lead
from the single to the combined in the teach- the individual mind through the steps traving of each branch of knowledge, but that ersed by the general mind. But the order is
we should do the like with knowledge as a not intrinsically indifferent, and hence the
whole. As the raind, consisting at first of fundamental reason why education should be
but few active faculties, has its later-com- a repetition of civilization in little. It is
pleted faculties successively awakened, and alike provable that the historical sequence
ultimately comes to have all its faculties in was in its main outlines a necessary one, and
simultaneous action, it follows that our that the causes which determuied it apply to
teaching should begin with but few subjects the child as to the race. Not to specify these
at once, and successively adding to these, causes in detail, it w ill suffice here to point
should finally carry on all subjects abreast
out that as the mind of humanity placed in
that not only in its details should education the midst of phenomena, and striving to comproceed from the simple to the complex, but prehend them has, after endless comparisons,

—

—

—

;

—

;

—

To

say that our lessons ought to start
from the concrete and end in the abstract
may be considered as in part a repetition of
the foregoing.
Nevertheless it is a maxim
that needs to be stated
if with no other
view, then with the view of showing in certain cases what are truly the simple and the
complex. For unfortunately there hus been
much misunderstanding on this point. General formulas which men have devised to ex2.

and theories,
experiments,
present knowledge of each subject

speculations,

in its ensemble also.

:

press groups of details, and which have severally simplified their conceptions by uniting
many facts into one fact, they have supposed
must simplify the conceptions of the child
also, quite forgetting that a generalization
is simple only in comparison with the whole

reached

its

by a specific route, it may rationally be inferred that the relationship between mind and
phenomena is such as to prevent this knowledge from being reached by any other route,
and that as each child's mind stands in this
same relationship to phenomena, they can be
accessible to it only through the same route.
Hence in deciding upon the right method of
education, an inquiry into the method of civilization will help to guide us.
4. One of the conclusions to which such
an inquiry leads, is that in each branch of
instruction we should proceed from the emleading fact in hupirical to the rational.
man progress is that every science is evolved

A
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its

corresponding

art.

It results

the necessity we are under, both individually
and as a race, of reaching the abstract by
way of the concrete, that there must be practice and an accruing experience with its empirical generalizations before there can be
Science is organized knowledge
science.
and before knowledge can be organized,
some of it must first be possessed. Every
study, therefore, should have a purely experimental introduction and only after an
ample fund of observations has been accumulated should reasoning begin. As illustrative applications of this rule, we may iustauce the modern course of placing gramor
mar, not before language but after it
the ordinary custom of prefacing perspective
by practical drawing. By and by further
applications of it will be indicated.
5. A. second corollary from the foregoing
general principle, and one which cannot be
too strenuously insisted upon, is that in education the process of self-development
should be encouraged to the fullest extent.
;

;

;

'

;

i

I

J

(

I

i

I
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Children should be led to make their own investigations, and to draw their own inferences.
They should be told as little as possible, and induced to discover as much as possible. Humanity has progressed solely by selfand that to achieve the best reinstruction
sults each mind must progress somewhat
after the same fashion is continually proved
by the marked success of self-made men.
Those who have been brought up under the
ordinary school-drill, and have carried away
with them the idea that education is practicable only in that style, will think it hopeless
If,
to make children their own teachers.
however, they will call to mind that the allimportant knowledge of surrounding objects
which a child gets in its early years is got
without help if they will remember that the
child is self-taught in the use of its mothertongue— if they will estimate the amount of
that experience of life, that out-of-school wisdom which every boy gathers for himself if
they will mark the unusual intelligence of
the uncared-for London gamin, as shown in
all the directions in which his faculties have
been tasked if, further, they will think how
;

—

—

—

many minds have struggled up unaided, not
only through the mysteries of our irrationally-planned curriculum, but through hosts of
other obstacles besides, they will find it a
not unreasonable conclusion, that if the subjects be put before him in right order and
right form, any pupil of ordinary capacity
surmount

his successive diflSculties with
assistance.
indeed can watch
the ceaseless observation and inquiry and
inference going on in a child's mind, or listen
to its acute remarks ou matters within the
range of its faculties, without perceiving that
will

but

Who

little

these powers which it manifests, if brought
to bear systematically upon any studies within the sam^ range, would readily master them
without help ? This need for perpetual telling is the result of our stupidity, not of the
child's.
drag it away from the facts in
which it is interested, and which it is actively
assimilating of itself
we put before it facts
far too complex for it to understand, and
therefore distasteful to it finding that it will
not voluntarily acquire these facts, we thrust
them into its mind by force of threats and
punishment by thus denying the knowledge

We

;

;

;

and cramming it with knowledge it
cannot digest, we produce a morbid state of
its faculties, and a consequent disgust for
knowledge in general and when, as a result
partly of the stolid indolence we have brought
on, and partly of still continued unfitness in
it

craves,

;

can understand nothing
without explanation, and becomes a mere
passive recipient of our instruction, we infer
its

And whoever sees this will see that
safely follow the method of nature
throughout may, by a .skilful ministration,
make the mind as self-developing in its later
stages as it is in its earlier ones
and that
only by doing this can we produce the high-

from fending.
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studies, the child

that education must necessarily be carried on
thus.
Having by our method induced helplessness, we straightway make the helplessClearly then
ness a reason for our method.
the experience of pedagogues cannot rationally be quoted against the doctrine we are de-

supply in due variety the materials on which
they may exercise themselves
and to the
(juestion so put none but an affirmative answer can be given. As before said, however,
agreement with Pestalozzi's theory does not
involve agreement with his practice
and
est power and activity.
here occurs a case in point. Treating of inAs
final
test
6.
a
by which to judge any struction in spelling he says
plan of culture should come the question.
" The spolling book oufht, therefore, to contain all
Does it create a pleasurable excitement in the the sounda of tlie
language, and these ought to be
pupils ? When in doubt whether a particu- taught in every family from the earliest infancy. The
lar mode or arrangement is or is not more in child who learnH his spelling-book ought to repeat
them to the infant in the cradle, before it Is able to
harmony with the foregoing principles than pronounce
even one of them, so that they may be
some other, we may safely abide by this cri- deeply impresi-ed upon its mind by freoaeut repetiterion.
Even when, as considered theoreti- tion."
cally, the proposed course seems the best, yet
Joining this with the suggestions for "a
if it produce no interest, or less interest than
nursery -method," as set down in his " Mothanother course, we should relinquish it for er's Manual," in which he makes the names,
a child's intellectual instincts are more trust- positions, connections, numbers, properties,
worthy than our reasonings. In respect to and uses of the limbs and body his first les-

we may

—

;

;

;

:

;

knowing faculties we may confidently
trust in the general law, that under normal
the

conditions healthful action is pleasurable,
while action which gives pain is not healthful.
Though at present very incompletely
conformed to by the emotional nature, yet by
the intellectual nature, or at least by those
parts of it which the child exhibits, this law
is almost wholly conformed to.
The repugnances to this and that study which vex the
ordinary teacher are not innate, but result
from his unwise system. Fellenberg says,
" Experience has taught me that indolence in
young persons is so directly opposite to their
natural disposition to activity that unless it
is the consequence of bad education it is almost invariably connected with some constitutional defect."
And the spontaneous activity to which children are thus prone is
simply the pursuit of those pleasures which
the healthful exercise of theffaculties gives.
It is true that some of the higher mental
powers as yet but little developed in the race,
and cougenitally possessed in any considerable degree only by the most advanced, are indisposed to the amount of exertion required
of them.
But these, in virtue of their very
complexity, will, in a normal course of cul-

come last into exercise, and will therefore have no demands made upon them until
the pupil has arrived at an age when ulterior
motives can be brought into play, and an indirect pleasure made to counterbalance a
direct displeasure.
With all faculties lower than these, however, the direct gratification consequent on activity is the normal
stimulus, and under good management the
only needful stimulus. When we are obliged
to fall back upon some other, we must take
the fact as evidence that we are on the wrong
track.
Experience is daOy showing with
greater clearness that there is always a
method to be found productive of interest
even of delight and it ever turns out that
this is the method proved by all other tests to
be the right one.
With most, these guiding principles will
weigh but little if left in this abstract form.
Partly, therefore, to exemplify their application, and partly with a view of making sundry specific suggestions, we propose now to
pass from the theory of education to the
practice of it.
an opinIt was the opinion of Pestalozzi
ion which has ever since his day been gaining ground that education of some kind
should begin from the cradle. Whoever has
watched, with any discernment, the wideeyed gaze of the infant at surrounding objects knows very well that education does
begin thus early, whether we intend it or
uoi
and that these fingerings and suckings
of everything it can lay hold of, these openmouthed listenings to every sound are the
first steps in the series which ends in the discovery of unseen planets, the invention of
calculating engines, the production of great
paintings, or the c()mi)Osition of symphonies
and operas. This activity of the faculties
from the very first being spontaneous and inture,

;

—

—

;

evitable,

the question

is

whether we

shall

sons,

it

becomes clear that Pestalozzi's no-

tions on early mental development were too
crude to enable him to devise judicious plans.
Let us inquire into the course which psychol.

ogy

dictates.
earliest impressions

The

which the mind
can assimilate are those given to it by the
undecomposable sensations resistance, light,
sound, etc. Manifestly decomposable states

—

of consciousness cannot exist before the
states of consciousness out of which they are
composed. There can be no idea of form
until some familiarity with light in its gradations and qualities, or resistance in its diflerent intensities, has been acquired for, as
has been long known, we recognize visible
form by means of varieties of light, and
tangible form by means of varieties of resistance.
Similarly, no articulate sound is cognizable until the inarticulate sounds which
go to make it up have been learnfd. And
thus must it be in every other case. Following, therefore, the necessary law of piogression from the simple to the complex, we
should provide for the infant a sufficiency of
objects presenting different degrees and kinds
of resistance, a sutiiciency of objects reflecting different amounts and qualities of light,
and a sufliciency of sounds contrasted io
their loudness, their pitch and their timbre.
How fully this d prion conclusion is confirmed by infantile instincts all will see on
being reminded of the delight which eveiy
young child has in biting its toys, in feeling its brother's bright jacket-buttons,
and pulling papa's whiskers how absorbed
it becomes in gazing at any gaudily-painted
object, to which it applies the word " pretty," when it can pronounce it, wholly in
virtue of the bright colors and how its face
broadens into a laugh at the tattlings of its
nurse, the snapping of a visitor's fingers,
or any sound which it has not before
heard. Fortunately, the ordinary practices
of the nursery fulfil these early requirements
of education to a considerable degree. Much,
however, remains to be done ; and it is of
more importance that it should be done than
Every faculty during the
at first appears.
period of its greatest activity the period in
;

—

—

—

—

spontaneously evolving itself is
capable of receiving more vivid impressions
Moreover, as
than at any other period.
these simplest elements must eventually be
mastered, and as the mastery of them whenever achieved must take time, it becomes an
economy of time to occupy this first stage of
childhood, during which no other intellectual
action is possible, in gaining a complete
familiarity with them in all their modificaAdd to which that both temper and
tions.
health will be improved by the continual
gratification resulting from a due supply of
these impressions which every child so
Space, could it be
greedily assimilates.
spared, might here be well filled by some suggestions toward a more systematic ministra-

which

it is

tion to these simplest of the perceptions.
it uuist suffice to point out that any such
ministration ought to be based upon the general truth that in the development of every

But
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faculty markedly contrasted impressions are
that hence
the tirst to be distinguislied
sounds greatly differing in loudness and
;

pitch, colors very remote from each other,
and substances widely unlike in hardness or
and
texture, should be the first supplied
that in each case the progression must be by
;

slow degrees to impressions more

nearly

allied.

Passing on to object-lessons, which maniform a natural continuation of this primary culture of the senses, it is to be remarked that the sj^stem commonly pursued
is wholly at variance with the method of nafestly

ture, as alike exhibited in infancy, in adult
and in the course of civilization. " The

life,

child," says M. Marcel, "must be shoicn
how all the parts of an object are connected,
etc. ;" and the various manuals of these object-lessons severally contain lists of the
facts which the child is to be told respecting
each of the things put before it. Now it
needs but a glance at the daily life of
the infant to see that all the knowledge of
things which is gained before tlie acquirement of speech is self -gained that the qualities of hardness and weight associated with
certain visual appearances, the possession of
particular forms and colors by particular per
sons, the production of special sounds by animals of special aspects, are phenomena
In manhood
which it observes for itself.
too, when there are no longer teachers at
hand, the observations and inferences required for daily guidance must be made unhelped and success in life depends upon the

—

;

accuracy and completeness with which they
then, that while
evolution of hu-

are made.
Is it probable,
the process displayed in the
manity at large is repeated
fant and the man, a reverse
followed during the period

alike by the inprocess must be
between infancy
and manhood ? and that, too, even in so simple a thing as learning the properties of objects ? Is it not obvious, on the contrary,
that one method must be pursued throughout ? And is not nature perpetually thrusting this method upon us, if we had but the
wit to see it and the humility to adopt it ?
What can be more manifest than the desire
of children for intellectual sympathy ? Mark
how the infant sitting on your knee thiusts
into your face the toy it holds, that you too
may look at it. See when it makes a creak
with its wet finger on the table, how it turns
and looks at you does it again, and again
looks at you thussayingas clearly as it can,
"Hear this new sound." Watch how the
elder children come into the room exclaiming, "Mamma, see what a curious thing,"
" Mamma, look at this," " Mamma, look at
that ;" and would continue the habit, did
not the silly mamma tell them not to tease
Observe how, when out with the
her.
nurse-maid, each little one runs up to her
with the new flower it has gathered, to show
her how pretty it is, and to get her also to
say it is pretty. Listen to the eager volubility with which every urchin describes any
novelty he has been to see, if only he can
find some one who will attend with any interest.
Does not the induction lie on the
surface ? Is it not clear that we must conform our course to these intellectual instincts
that we must just systematize the natural
process— that we must listen to all the child
has to tell us about each object, must induce
it to say everything it can think of about
such object, must occasionally draw its attention to facts it has not yet observed, with
the view of leading it to notice them itself
;

;

—

whenever they recur, and must go on by and
by to indicate or supply new series of things
for a like exhaustive examination

?
See the
which, on this method, the intelligent mother conducts her lessons. Step by
step she familiarizes her little boy with the
names of the simpler attributes, hardness,
softness, color, taste, size, etc., in doing
which she finds him eagerly help by bringing
Ihis to show her that it is red, and the other

way

in

—a

make her feel that it is
him words for

hard, as fast as the qualities and structures of these things ?
these properties. Every botanist who has had children with
Each additional property, as slie draws his him in the woods and the lanes must have
attention to it in some fresh thing which he noticed how eagerly they joined in his purbrings her, she takes care to mention in suits, how keenly they searched out plants
connection with those he already knows so for him, how intently they watched while
that by the natural tendency to imitate he he examined them, how they overwhelmed
may get into the habit of repeating them him with questions. The consistent follower
one after another. Gradually, as there occur of Bacon, the " servant and interpreter of
cases in which he omits to name one or more nature," will see that we ought modestly to
of the properties he has become acquainted adopt the course of culture thus indicated.
with, she introduces the practice of asking Having gained due familiarity with the simhim whether there is not something more pler properties of inorganic objects, the child
that he can tell her about the thing he has should by the same process be led on to a
got.
Probably he does not understand. like exhaustive examination of the things it
After letting him puzzle awhile she tells picks up in its daily walks, the less comhim, perhaps laughing at him a little for plex facts they present being alone noticed
few recurrences of this and at first in plants, the color, number, and
his failure.
he perceives what is to be done. When next forms of the petals and shapes of the stalks
she says she knows something more about and leaves in insects, the numbers of the
the object than he has told her, his pride is wings, legs, and antenna;, and their colors.
roused he looks at it intently
he thinks As these become fully appreciated and inover all that he has heard ; and the problem variably observed, further facts may be sucbeing easy, presently finds it out. He is full cessively introduced
in the one case, the
of glee at his success, and she sympathizes numbers of stamens and pistils, the forms
with him. In common with every child, he of the flowers, whether radial or bilateral in
delights in the discovery of his powers.
He symmetry, the arrangement and character of
wishes for more victories, and goes in quest the leaves, whether opposite or alternate,
of more things about which to tell her.
As stalked or sessile, smooth or hairy, serrated,
his faculties unfold she adds quality after toothed, or crenate
in the other, the diquality to his list, progressing from hard- visions of the body, the segments of the abness and softness to roughness and smooth- domen, the markings of the wings, the numness, from color to polish, from simple bodies ber of joints in the legs, and the forms of the
to composite ones
thus constantly compli- smaller organs the system pursued throughcating the problem as he gains competence, out being that of making it the child's amconstantly taxing his attention and memory bition to say respecting everything it finds
to a greater extent, constantly maintaining all that can be said.
'Then when a tit age
his interest by supplying him with new im- has been reached, the means of preserving
pressions such as his mind can assimilate, these plants, which have become so interestand constantly gratifying him by conquests ing in virtue of the knowledge obtained of
over such small difficulties as he can master. them, may as a great favor be supplied and
In doing this she is manifestly but following eventually, as a still greater favor, may also
out that spontaneous process that was going be supplied the apparatus needful for keepon during a still earlier period simply aid- ing the larvffi of our common butterflies and
ing self-evolution ; and is aiding it in the moths
through their transformations
mode suggested by the boy's instinctive be- practice which, as we can personally testify,
havior to her. Manifestly, too, the course yields the highest gratification is continued
she is pursuing is the one best calculated to with ardor for j'ears when joined with the
establish a habit of exhaustive observation, formation of an entomological
collection
which is the professed aim of these lessons. adds immense interest to Saturday afternoon
To tell a child this and to show it the other, rambles, and forms an admirable introducis not to teach it how to observe, but to tion to the study of physiology.
make it a mere recipient of another's obserare quite prepared to hear from many
vations
a proceeding which weakens rather that all this is throwing away time and enthan strengthens its powers of self-instruc- ergy, and that children would be much bettion
which deprives it of the pleasures re- ter occupied in writing their copies or learnsulting from successful activity which pre- ing their pence-tables, and so fitting themsents this all-attractive knowledge under the selves for the business of life.
regret
aspect of formal tuition and which thus that such crude ideas of what constitutes edgenerates that indifference and even disgust ucation and su< h a narrow conception of
with which these object-lessons are not un- utility should still be generally prevalent.
frequently regarded.
On the other hand, to Saying nothing on the need for a systematic
pursue the course above described is simply culture of the perceptions and the value of
to guide the intellect to its appropriate food
the practices above inculcated as subserving
to join with the intellectual appetites their that need, we are prepared to defend them
natural adjuncts amour propre and the de- even on the score of the knowledge gained.
sire for sympathy
to induce by the union If men are to be mere cits, mere porers over
of all these an intensity of attention which ledgers, with no ideas beyond their trades
insures perceptions alike vivid and com- if it is well that they should be as the cockplete
and to habituate the mind from the ney whose conception of rural pleasures exbeginning to that practice of self-help which tends no farther than sitting in a tea-garden
it must ultimately follow.
smoking pipes and drinking porter or as
Object-lessons should not only be carried the squire who thinks of woods as places for
on after quite a different fashion from that shooting in, of uncultivated plants as nothcommonly pursued, but should be extended ing but weeds, and who classifies animals
then indeed
to a range of things far wider, and continue into game, vermin, and stock
to a period far later, than now.
They it is needless for men to learn anything that
should not be limited to the contents of the does not directly help to replenish the till and
house, but should include those of the fields fill the larder. But if there is a more worthy
and the hedges, the quarry and the seashore. aim for us than to be drudges— if there are
They should not cease with early childliood, other uses in the things around us than their
but should be so kept up during youth as in- power to bring money if there are higher
sensibly to merge into the investigations of faculties to be exercised than acquisitive and
the naturalist and the man of science.
Here sensual ones if the pleasures which poetry
again we have but to follow nature's lead- and art and science and philosophy can
ings.
Where can be seen an intenser delight bring are of anj' moment then is it desirable
than that of children picking up new flowers that the instinctive inclination which every
and watching new insects, or hoarding peb- child shows to observe natural beauties and
bles and shells ?
And who is there but per- investigate natural phenomena should be enceives that by sympathizing with them they couraged.
But this gross utilitarianism,
may be led on to any extent of inquiry into which is content to come into the world and
to
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;
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;
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it agaiu without knowing what kind of
a world it is or what it contains, may be met
on its own ground. It will by and by be
found that a knowledge of the laws of life is
more important than any other knowledfje
whatever that the laws of life include not
only all bodily and mental processes, but by
implication all the transactions of the house

quit

—

and the

street, all

—

commerce,

all politics, all

morals and that therefore, without a due acquaintance with them, neither personal nor
It
social conduct can be rightly regulated.
will eventually be seen, too, that the laws of
life are essentially the same throughout the

and further, that
whole organic creation
they cannot be properly understood in their
complex manifestations until they have been
studied in their simpler ones. And when
;

this is seen, it will be also seen that in aiding
the child to acquire the out-of-door information for which it shows so great an avidity,
and in encouraging the acquisition of such
information throughout youth, we are simply
inducing it to store up the raw material for
future organization the facts that will one
day bring home to it with due force those
great generalizations of science by which actions may be rightly guided.
The spreading recognition of drawing as an
element of education is one among many
signs of the more rational views on mental
Once
culture now beginning to prevail.
more it may be remarked that teachers are at
length adopting the course which nature has
for ages been pressing upon their notice.
The spontaneous efforts made by children to
represent the men, houses, trees, and animals around them on a slate if they can get
nothing better, or with lead-pencil on paper,
are familiar to all.
if they can beg them
To be shown through a picture-book is one
of their highest gratifications and as usual,
their strong imitative tendency presently
generates in them the ambition lo make pic-

—

—

—

;

tures

themselves

also.

This attempt to

depict the striking things they see is a
further instinctive exercise of the perceptions a means whereby still greater accuracy and completeness of observation is
induced. And alike by seeking to interest
us in their discoveries of the sensible properties of things, and by their endeavors to
draw, they solicit from us just that kind of
culture which they most need.
Had teachers been guided by nature's
hints not only in the making of drawing a
part of education, but in the choice of their
modes of teaching it, they would have done
What is it
still better than they have done.
that the child first tries to represent ? Things
that are large, things that are attractive in
color, things round which its pleasurable associations most cluster human beings from
whom it has received so many emotions,
cows and dogs which interest by the many
phenomena they present, houses that are

—

—

hourly visible and strike by their size and

And which of all the procontrast of parts.
cesses of representation givesit most delight V
Coloring. Paper and pencil are good in default of something better, but a box of
paints and a brush these are the treasures.
The drawing of outlines immediately beis gone
comes secondary to coloring
through mainly with a view to the coloring
and if leave can be got to color a book of
Now, ridicprints, how great is the favor
ulous as such a position will seem to drawingmasters, who postpone coloring and who
teach form by a dreary discipline of copying
lines, we believe that the course of culture
thus indicated is the right one. That priority of color to form, which, as already pointed
out, has a psychological basis, and in virtue of which psychological basis arises this
strong preference in the child, should be recognized from the very beginning and from
the very beginning also the things imitated
should be real. That greater delight in color
which is not only conspicuous in children but

—

—

;

!

;

persists

in

most

persons

throughout

life,
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should be continuously employed as the natural stimulus to the mastery of the comparatively diflicult and unattractive form should
be the prospective reward for the achievement of form.
And these instinctive attempts to represent interesting actualities
should be all along encouraged, in the conviction that as, by a widening experience,

—

smaller and

more practicable

objects

become

interesting, they too will be attempted, and
that so a gradual approximation will be made

toward imitations having some resemblance
No matter how grotesque
the shapes produced, no matter how daubed
and glaring the colors. The question is not
whether the child is producing good drawings
the question is, whether it is developing its faculties. It has first to gain some
command over its fingers, some crude notions of likeness
and this practice is better
than any other for these ends, seeing that it
is the spontaneous and the interesting one.
During these early years, be it remembered,
no formal drawing-lessons are possible
to the realities.

:

;

;

we

therefore repress, or neglect to aid,
these efforts at self -culture ? or shall we encourage and guide them as normal exercises
of the perceptions and the powers of manipulation ? If by the supply of cheap woodcuts
to be colored, and simple contour-maps to
shall

of the proposal to preface the art of representing objects by a nomenclature and definitions
of the lines which they yield on analysis.
These technicalities are alike repulsive and
needless.
They render the study distasteful
at the very outset ; and all with the view of
teaching that which, in the course oif practice, will be learned unconsciously.
Just as
the child incidentally gathers the meanings
of ordinary words from the conversations
going on around it, without the help of dictionaries, so, from the remarks on objects,
pictures, and its own drawings, will it presently acquire, not only without effort, but
even pleasurably, those same scientific terms
which, if presented at first, are a mystery and
a weariness.
If any dependence is to be placed upon the
general principles of education that have
been laid down, the process of learning to
draw should be throughout continuous with
those efforts of early childhood described
above as so worthy of encouragement. By
the time that the voluntary practice thus initiated has given some steadiness of hand
and some tolerable ideas of proportion, there
will have arisen a vague notion of body as
presenting its three dimensions in perspec-

And when,

tive.

after

sundry abortive,

Chinese-like attempts to render this appearhave their boundary lines tinted, we cannot ance on paper, there has grown up a pretty
only pleasurably draw out the faculty of clear perception of the thing to be achieved
color, but can incidentally produce some and a desire to achieve it, a first lesson in
familiarity with the outlines of things and empirical perspective may be given by means
countries, and some ability to move the brush of the apparatus occasionally used in exThis
steadily, and if by the supply of temptingly- plaining perspective as a science.
but the experiment is
painted objects we can keep up the instinc- sounds formidable
tive practice of making representations, how- both comprehensive and interesting to any
plate
ever rough, it must happen that by the time boy or girl of ordinary intelligence.
drawing is commonly commenced there will of glass so framed as to stand vertically on
the
table,
being
placed before the pupil, and
exist a facility that would else have been absent.
Time will have been gained, and a book, or like simple object laid on the
other
side
of
it,
he is requested, while keeptrouble both to teacher and pupil saved.
From all that has been said, it may be ing the eye in one position, to make ink dots
readily inferred that we wholly disapprove upon the glass, so that they may coincide
He
of the practice of drawing from copies, and with or hide the corners of this object.
is then told to join these dots by lines
on
still more so of that formal discipline in making straight lines and curved lines and com- doing which he perceives that the lines he
pound lines, with which it is the fashion of makes hide or coincide with the outUnes of
some teachers to begin.
regret to find the object. And then, on being asked to put
that the Society of Arts has recently, in its a sheet of paper on the other side of the
series of manuals on " Rudimentary Art- glass, he discovers that the lines he has thus
Instruction," given its countenance to an ele- drawn represent the object as he saw it.
mentary drawing-book which is the most They not only look like it, but he perceives
that they must be like it, because he made
vicious in principle that we have seen.
and by removrefer to the " Outline from Outline, or from them agree with its outlines
the Flat," by John Bell, sculptor. As ex- ing the paper he can repeatedly convince
pressed in the prefatory note, this publication himself that they do agree with its outlines.
proposes
to place before the student a sim- The fact is new and striking, and serves
ple yet logical mode of instruction ;" and him as an experimental demonstration, that
to this end sets out with a number of defi- lines of certain lengths, placed in certain directions on a plane, can represent lines of
nitions thus
other lengths, and having other directions in
" A simple line in drawing is a thin mark drawn space.
Subsequently, by gradually changfrom one point to another.
" Lines may be divided, as to their nature in draw- ing the position of the object, he may be led
to observe how some lines shorten and disaping, into two classes:
" 1. Straight, which are marks that go the shortest pear, while others come into sight and
<
road between two points, as A B.
lengthen.
The convergence of parallel lines,
2. Or Curved, which are marks which do not go
and, indeed, all the leading facts of perspecthe shortest road between two points, as C D."
;

A

;

We

We

;

'

'

:

And

so the introduction progresses to horizontal lines, perpendicular lines, oblique
lines, angles of the several kinds, and the
various figures which lines and angles make
up.
The work is, in short, a grammar of
form, with exercises. And thus the system
of commencing with a dry analysis of elements, which, in the teaching of language,
has been exploded, is to be reinstituted in
The abstract is to
the teaching of drawing.
be preliminary to the concrete. Scientific
conceptions are to precede empirical experiences.
That this is an inversion of the normal order we need scarcely repeat. It has
been well said concerning the custom of prefacing the art of speaking any tongue by a
drilling in the parts of speech and their functions, that it is about as reasonable as prefacing the art of walifing by a course of lessons
OQ the bones, mtiscles, and nerves of the
and much the same thing may be said
legs
;

tive may from time to time be similarly illustrated to him.
If he has been duly accustomed to self-help, he will gladly, when it is
suggested, make the attempt to draw one of
these outlines upon paper by the eye only
and it may soon be made an exciting aim to
produce, unassisted, a repiesentation, as like
as he can to one subsequently sketched on
the glass. Thus, without the" unintelligent,
mechanical practice of copying other draw;

ings, but by a method at once simple and atrational, yet not abstract, a familiartractive
ity with the linear appearances of things,

—

and a faculty of rendering them, maybe step
To which advantages add
these that even thus early the pupil learns,

by step acquired.
:

almost unconsciously, the true theory of a
picture namely, that it is a delineation of
objects as they appear when projected on a
plane placed between them and the eye and
that when he reaches a fit age for commencing scientific perspective he is already ilior-

—

;
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of knowledge

but not with the demonstra- genuity.
From these the transition may
Like all other transitions in naturally be made to such modified forms of
education, this should be made not formally the regular bodies as are met with in crystals
the truncated cube, the cube with its dibut incidentally, and the relationship to conTo hedral as well as its solid angles truncated,
structive art sliould still be maintained.
malic a tetrahedron in card-hoard like one the octahedron, and the various prisms as
in imitating which nugiven to him is a problem which will alike similarly modified
interest the pupil and serve as a convenient merous forms assumed bj' different metals
In attempting this, he finds and salts, an acquaintance with the leading
startiug-poiut.
facts of mineralogy will be incidentally
it needful to drtiw four equilateral triangles
arranged in special positions. Being unable gained. After long continuance in exercises
in the absence of an exact method to do this of this kind, rational geometry, as may be
Constantly
accurately, he discovers, on putting the tri- supposed, presents no obstacles.
angles into their respective positions, that he habituated to contemplate relationships of
cannot make their sides fit, and that their form and quantity, and vaguely perceiving
He from time to time the necessity of certain reangles do not properly meet at the ape.x.
may now be shown how. by descriliing a sults as reached by certain means, the pupil
couple of circles, each of these triangles may conies to regard the demonstrations of
be drawn with perfect correctness and with- Euclid as the missing supplements to his
out guessing and after his failure be will familiar problems. His well-disciplined facHaving thus ulties enable him easily to master its sue
duly value the information.
helped him to the solution of his first prob- cessive propositions, and to appreciate their
and he has the occasional gratificalem, with the view of illustrating the nature value
of gsometrical methods, he is in future to be tion of finding some of his own methods
left altogetlier to his own ingenuity in solv- proved to be true.
Thus he enjoys what is
To bisect a to the unprepared a dreary task. It only reing tlie questions put to him.
line, to erect a perpendicular, to describe a mains to add that his mind will presently
square, to bisect an angle, to draw a line par- arrive at a fit condition for that most valuallel to a given line, to describe a hexagon,
able of all exercises for the reflective faculare problems which a little patience will en- ties the making of original demonstrations.
And from these be Such theorems as those appended to the sucable him to find out.
may be led on step by step to questions of a cessive books of the Messrs. Chambers'
more complex kind, all of which, under Euclid will soon become practicable to
will
puzzle him and in proving them the process of
judicious management, he
Doubtless many of those self-development will be not intellectual only,
through unhelped.
brought up under the old regime will look but moral.
upon this assertion sceptically. We speak
To continue much farther these suggesfrom facts, however, and those neither few tions would be to write a detailed treatise on
nor special.
We have seen a class of boys education, which we do not purpose. The
become so interested in making out solutions foregoing outlines of plans for exercising the
to these problems as to look forward to their perceptions in early childhood for conductgeometry-lesson as a chief event of the week. ing object-lessons for teaching drawing and
Within the last month we have been told of geometry, must be considered as roughlyone girls' school in which some of the young sketched illustrations of the method dictatid
ladies voluntarily occupy themselves with by the general principles previously specigeometrical questions out of school-hours
fied.
We believe that on examination they
and of another in which they not only do will be found not only to progress from the
this, but in which one of them is begging for simple to the complex, from the concrete to
the abstract, from the empirical to the
problems to find out during the holidays
both which facts we state on the authority rational, but to satisfy the further requireThere could indeed be no ments that education shall be a repetition of
of the teacher.
stronger proofs than are thus afforded of the civilization in little, that itsh.dl be as much as
practicability and the immense advantage of possible a process of self-evoluliou, and that
self-development.
branch of knowledge it shall be pleasurable. That there should
which as commonly taught is dry and even be one type of method capable of satisfying
repulsive, may, by following the method of all these conditions tends alike to verify the
nature, be made extremely interesting and conditions and to prove that type of method
profoundly beneficial. We say profoundly the right one. And when we add that this
beneficial, because the effects are not con- method is the logical outcome of the tendency
fined to the gaining of geometrical facts, but characterizing all modern systems of inoften revolutionize the whole state of mind. struction that it is but an adoption in full of
It has repeatedly occurred that those who the method of nature which they adopt parhave been stupefied by the ordinary school- tially that it displays this complete adojUioii
drill
by its abstract formulas, by its weari- of the method of nature, not only by consome tasks, by its cramming have suddenly forming to the above principles, but by folhad their intellects roused, by thus ceasing lowing the suggestions which the unfolding
to make thqm passive recipients, and induc- mind itself gives, facilitating its spontaneous
ing them to become active discoverers. The activities, and so aiding the developments
discouragement brought about by bad teach- which nature is busy wdth when we add
ing having been diminished by a little sym- this, there seems abundant reason to con
pathy, and sufficient perseverance induced elude that the mode of procedure above exto achieve a first success, there arises a revul- emplified closely approximates to the true

those constructive processes which geometry
Observe that here, too, nawill facilitate.
Almost invariablj',
ture points the wa}^
children show a strong propensity to cut out
things in paper, to mak3, to build a propen-

sion of feeling affecting llie whole nature.
They no longer find themselves incompetent ; they too can do something.
And
graduallj', as success follows success, the incubus of despair disappears, and they attack
the difficulties of their other studies with a
courage that insures conquest.
This empirical geometry which presents an
endless series of problems, and should be
continued along with other studies for years,

oughly acquainted with the fads which form

ical solutions,

tions of them.

its losrical basis.

As exhibitiusf a rational mode of communiciiling primary conceptions in t^eonuHiy,
\vc cannot dr) better than quote tiie following passage from Mr. AVyse

:

—

;

"

A child has been

in the habit of using cubes for
aritlimetic ; let him use them also for the elements of
geonietrv. 1 would begin with solids, the reverse of
It saves all the difficulty of absurd
the usual plan.
definitions, and bad explanations on points, lines,
and suifaces. which are nothing but abstractions.
A cube presents many of the i)rincipal ele.
.
ments of geometry ; it at once exhibits points, straight
lines, parallel lines, angles, parallelograms, etc., etc.
These cubes are divisible into various parts. The pu.

pil has already been familiarized with such divisions
in numeiation, and he now proceeds to a comparison
of their several parts, and of the relation of these
From thence lie adparts to each otlier.
vances to globes, which fnrnisli him with elementary
notions of the circle, of curves generally, etc., etc.
" Being tolerably familiar with solids, he may now
Bubstitute planes. The transition may be made very
easy. Let the cube, for instance, be cut into thin dihe will then see as
visions, and placed on paper
many plane rectangles as he lias divisions so with all
the others. Globes may be treated in the same manner he will thus see liow surfaces really are generated, and be enabled to abstract them with facility in
.

.

.

;

;

;

every solid.
" He has thus acquired the alphabet and reading of
geometry. He now proceeds to write it.
•'
The simplest operation, and therefore the first, is
merely to place these planes on a piece of paper, and
pass the pencil round them. When this has been frequently done, the plane may be put at a little distance, and the child required to copy it, and so on."

A stock

of geometrical conceptions having
in some such manner as this
recommended by Mr. Wj'se, a further step
may, in course of time, be taken, by introducing the practice of testing the correctness
of all figures drawn by the eye thus alike
exciting an ambition to make them exact,
and continually illustrating the difficulty of
There can be little
fulfilling that ambition.
doubt that geometry had its origin (as, indeed, the word implies) in the methods discovered by artisans and others, of making
accurate measurement for the foundations of
buildings, areas of inclosures, and the like
and that its truths came to be treasured up
merely with a view to their immediate utility.
They should be introduced to the pupil
under analogous relationships. In the cutting out of pieces for his card-houses, in the
drawing of ornamental diagrams for coloring, and in those various instructive occupations which an inventive teacher will lead
him into, he may be for a length of time advantageously left, like the primitive builder,
to tentative processes, and will so gain an
abundant experience of the difficulty of
achieving his aims by the unaided senses.
When, having meanwhile undergone a valuable discipline of the perceptions, he has
reached a fit age for using a pair of compasses, he will, while duly appreciating these
as enabling him to verify his ocular guesses,
be still hindered by the difficulties of the approximative method. In this stage he mny
be left for a further period partly as being
yet too young for anything higher, partly
because it is desirable that he should be
made to feel still more strongly the want of
systematic contrivances. If the acquisition

been obtained,

;

;

:

is to be made continuously interesting, and if, in the early civilization of
the child, as in the early civilization of the
race, science becomes attractive only as ministering to art, it is manifest that the proper
preliminary to geometry is a long practice in

—

sity which, if duly encouraged and directed,
will not only prepare the way for scientific
conceptions, but will develop those powers
of manipulation in which most people are so
deficient.
the observing and inventive faculties have attained the requisite power, the
pupil may be introduced to empirical geometry ; that is, geometry dealing with method-

When

,

;

—
;

;

—

A

—

—

—

—

—

may

throughout be advantageously accompanied by those concrete applications of its

which serve as its preliminary.
After the cube, the octahedron, and the various forms of pyramid and prism htive been
mastered, may come the more complex regular bodies the dodecahedron, and the icosahedron to construct which out of single
pieces of card board requires considerable inprinciples

—
—

one.

A

few paragraphs must be appended in
further inculcation of the two general principles, alike the most important and the least
we mean the principle that
attended to
throughout youth, as in early childhood and
in maturity, the process shall be one of selfinstruction
and the obverse principle, that
the mental action induced by this process
shall be throughout intrinsically grateful. If
progression from simple to complex, and from
concrete to abstract, be considered the essential requirements as dictated by abstract psychology, then do these requirements that
knowledge shall be self-mastered, and pleasurably mastered, become the tests by which
we may judge whether the dictates of abstract psychology are being fulfilled.
If the
first embody tlie leading generalizations of
:

;

—
EDUCATION.
the science of mental growth, the last are the
chief canons of the art of fostering mental
growth. For manifestly if the steps in our
curnculum are so arranged that they can he
successively ascended by the pupil himself
with little or no help, they must correspond
with the stages of evolution in his faculties
and manifestly if the successive achievements of these steps are intrinsically gratifying to him, it follows that they require no
more than a normal exercise of his powers.
But the making education a process of selfevolution has other advantages than this of
keeping our lessons in the right order. In
the first place it guarantees a vividness and
permanency of impression which the usual
methods can never produce. Any piece of
knowledge which the pupil has himself acquired, any problem which he has himself
solved, becomes by virtue of the conquest
;

much more thoroughly his than it could else
The preliminary activity of mind which

be.

concentration of
thought necessary to it, and the excitement
consequent on his triumph, conspire to register all the facts in his memory in a way
that no mere information heard from a teacher or read in a school-book can be regisEven if he fails, the tension to which
tered.
implies, the

his success

have been wound up insures his
solution when given to
him, better than half a dozen repetitions
Observe again, that this discipline
would
necessitates a continuous organization of the
knowledge he acquires. It is in the very
his faculties

remembrance of the

nature of facts and inferences, assimilated
this normal manner, that they successively become the premises of further conclusions, the means of solving still further
questions. The solution of yesterday's problem helps the pupil in mastering to-day's.
Thus the knowledge is turned into faculty as
soon as it is taken in, and forthwith aids in
the general function of thinking does not
lie merely written in the pages of an internal
library, as when rote-learned.
Mark further
the importance of the moral culture which
this constant self-help involves.
Courage in
attacking difficulties, patient concentration
of the attention, perseverance through failures these are characteristics which afterlife specially requires
and these are characin

—

—

;

system of making the
mind work for its food specially produces.
That it is thoroughly practicable to carry out
instruction after this fashion we can ourselves testify, having been in youth thus led
to successively solve the comparatively comAnd vhat
plex problems of perspective.
leading teachers have been gradually tending
teristics

which

this

in this direction is indicated alike in the saying of Fellenberg, that " the individual, independent activity of the pupil is of much

greater importance than the ordinary busy
officiousness of many who assume the office
of educators ;" in the opinion of Horace
" unfortunately
Mann, that
education
among us at present consists too much in
telling, not ia training ;" and in the remark
of M. Marcel, that "what the learner discovers by mental exertion is better known

than what

is

told to

him."

Similarly with the correlative requirement,
that the method of culture pursued shall be
one productive of an intrinsically happy activity
an activity not happy in virtue of extrinsic rewards to be obtained, but in virtue
of its own healthfulness.
Conformity to
this requirement not only guards us against
thwarting the normal process of evolution,
but incidentally secures positive benefits of
importance.
Unless we are to return to an
ascetic morality, the maintenance of youthful happiness must be considered as in itself
a worthy aim. Not to dwell upon this, however, we go on to remark that a i^leasurable
state of feeling is far more favorable to intellectual action than one of indifference or disgust.
Every one knows that things read,
heard, or seen with interest are better remembered than those read, heard, or seen

—
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with apathy. In the one case the faculties the laws of mental as.sociation remain true
appealed to are actively occupied with the while men dislike the things and places that
subject presented
in the other they are in- suggest painful recollections, and delight in
actively occupied with it. :ind the attention tho.se which call to mind bygone pleasures
;

continually drawn away after more attracthoughts.
Hence the impre.ssions are
respectively strong and weak.
Moreover,
the intellectual lisllessness which a pupil's
lack of interest in any study involves is further complicated by his anxiety, by his fear
of consequences, which distract his attention,
and increase the dltficully he finds in bringing his faculties to bear upon the.se facts that
is

tive

painful lessons will make knowledge repuland pleasurable lessons will make it

sive,

attractive.

The men

to

whom

in

boyhood

in-

formation came in dreary tasks along with
threats of punishment, and who were never
led into habits of independent inquiry, are
unlikely to be students in after years
while
those to whom it came in the natural forms,
at the proper times, and who remember its
are repugnant to them.
Clearly, therefore, facts as not only interesting in themselves,
the efficiency of any intellectual action will, but as the occasions of a long series of gratiother things equal, be proportionate to the fying succes-ses, are likely to continue
gratification with which it is performed.
through life that self-instruction commenced
It should be considered also that impor- in youth.
tant moral consequences depend upon the
CHAPTER HI.
habitual pleasure or pain which daily lessons
MORAL EDUCATION.
produce.
No one can compare the faces and
manners of two boys the one made happy
Strangely enough, the most glaring deby mastering interesting subjects, and the fect in our programmes of education is enotlier made miserable by disgust with his tirely overlooked.
While much is being
studies, by consequent failure, by cold looks, done in the detailed improvement of our sysby threats, by punishment without seeing tems in respect both of matter and manner,
that the disposition of the one is being bene- the most pressing desideratum has not yet
fited, and that of the other greatly injured.
been even recognized as a desideratum. To
Whoever has marked the effect of intellec- prepare the young for the duties of life is
tual success upon the mind, and the power of tacitly admitted by all to be the end which
the mind over the body, will see that in the parents and schoolmasters should have in
one case both temper and health are favora- view and happily the value of the things
bly affected, while in the other there is dan- taught, and the goodness of the method folger of permanent moroseness, of permanent lowed in teaching them, are now ostensibly
timidity, and even of permanent constitu- judged by their fitness to this end.
'The protional depression.
To all which considera- priety of substituting for an exclusively clas;

—

,

—

;

tions we must add the further one, that the
relationship
between teachers and their
pupils is, other things
equal, rendered
friendly and influential, or antagonistic and
powerless, according as the system of culture
produces happiness or misery. Human beings are at the mercy of their associated
ideas.
daily minister of pain cannot fail
to be regarded with a secret dislike, and if
he causes no emotions but painful ones, will
inevitably be hated.
Conversely, he who
constantly aids children to their ends, hourly
provides them with the satisfactions of conquest, hourly encourages them through their
ditflculties <ind sympathizes in their successnay, if his bees, cannot fail to be liked
havior is consistent throughout, must be
loved.
And when we remember how efficient and benign is the control of a master
who is felt to be a friend, when compared
with the control of one who is looked upon
with aversion, or at best indifference, we maj'
infer that the indirect advantages of conducting education on the happiness principle do
not fall far short of the direct ones.
To all
who question the possibility of acting out the
system here advocated, we reply as before,
that not only does theory point to it, but exTo the many verperience commends it.
dicts of distinguished teachers who since
Pestalozzi's time have testified this, may he
here added that of Professor Pillans, who
where young people are taught
asserts that
as they ought to be, they are quite as happy
in school as at play, seldom less delighted,
nay, often more, with the well-directed exercise of their mental energies, than with that
of their muscular powers."
As suggesting a final reason for making
education a process of self-instruction, and

A

;

'

'

by consequence a process of pleasurable

we may

in-

advert to the fact that in
proportion as it is made so is there a probability that education will not cease when
As long as the acquisition
school days end.
of knowledge is rendered habitually repugnant, so long will there be a prevailing tendency to discontinue it when free from the
coercion of parents and masters. And
when the acquisition of knowledge has been
rendered habitually gratifying, then will
there be as prevailing a tendency to continue,
without superintendence, that same self-culture previously carried on under superintenThese results are inevi!abk'. While
dence.
struction,

sical training

a training in which the

modern

languages shall have a share, is argued on this
ground. The necessity of increasing the
amount of science is urged for like reasons.
But though some care is taken to fit youth of
both sexes for society and citizenship, no
care whatever is taken to fit them for the still
more important position they will ultimately

have

—

to fill
the position of parents.
While
seen that for the purpose of gaining a
livelihood an elaborate preparation is needed, it appears to be thought that for the
bringing up of children no preparation
whatever is needed. While many years are
spent by a boy in gaining knowledge, of
which the chief value is that it constitutes
" the education of a gentleman," and while
many years are spent by a girl in those decorative acquirements which fit her for evening parties, not an hour is spent by either
of them in preparation for that gravest of all
responsibilities
the management of a family.
Is it that this responsibility is but a remote contingency ? On the contrary, it is
certain to devolve on nine out of ten.
Is it
that the discharge of it is easy ? Certainly
not of all functions which the adult has to
fulfil this is the most difficult.
Is it that each
may be trusted by self -instruction to fit himself, or herself, for the office of parent ? No :
not only is the need for such self-instruction
unrecognized, but the complexity of the subject renders it the one of all others in which
self-instruction is least likely to succeed. No
rational plea can be put forward for leaving
the art of education out of our cuiTiculum.
Whether as bearing upon the happiness of
parents themselves, or whether as affecting
the characters and lives of their children and
remote descendants, we must admit that a
knowledge of the right methods of juvenile
culture, physical, intellectual, and moral, is
a knowledge second to none in importance.
This topic should occupy the highest and last
place in the course of instruction passed
it is

—

:

through by each man and woman. As physical maturity is marked by the ability to
produce offspring, so mental maturity is

marked by
spring,
subjects,

the ability to train

those off-

the subject which inrolre^ all other
and therefore the subject in which the

education of

eve)-y

one

should culminate,

is

Theory and Practice of Education.
In the absence of this preparation, the
mauiigement of children, and more especially
the

^\

—
'''

:
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the moral managemeut, is lamentably bad.
Parents either never think about the matter
at all, or else their conclusions are crude and

must have an exaggerated

work.

moral education are necessarily of dual or-

regard education, intellectual or moral, as the panacea, we may say
that their undue expectations are not without
use and that perhaps it is part of the beneficent order of things that their confidence
cannot be shaken.

igin
necessarily result from the combined
faults of parents and children.
If hereditarj'
transmission is a law of nature, as every naturalist knows it to be, and as our daily remarks and current proverbs admit it to be,
then, on the average of cases, the defects of
children mirror the defects of their parents
on the average of cases, we say, because,
complicated as the results are by the transmitted traits of remoter ancestors, the correspondence is not special but only general.
And if, on the average of cases, this inherit-

Hence, of those

faith in its

who

—

In most cases, and especially
of mothers, the treatment
adopted on every occasion is that which the
impulse of the moment prompts it springs
Even were it true, however, that by some
not from any reasooed-out conviction as to
what will most conduce to the child's wel- possible system of moral government chilfare, but merely expresses the passing paren- dren could be moulded into the desired form,
tal feelings, whether good or ill, and varies and even could every parent be duly indocfrom hour to hour as these feelings vary. trinated with this system, we should still be
Or if these blind dictates of passion are sup- far from achieving the object in view. It is
plemented by any definite doctrines and forgotten that the carrying out of any such ance of defects exists, then the evil passions
methods, they are those that have been system presupposes, on the part of adults, a which parents have to check in their chilhanded down from the past, or those sug- degree of intelligence, of goodness, of self- dren imply like evil passions in themselves
gested by the remembrances of childhood, or control, possessed by no one. The great hidden, it may be, from the public eye, or
error made b^ those who discuss questions perhaps obscured by other feelings, but still
those adopted from nurses and servants
methods devised not b}"^ the enlightenment, of juvenile discipline is in ascribing all the there. Evidently, therefore, the general
Com- faults and dilficulties to the children, and practice of any ideal system of discipline is
but by the ignorance of the time.
menting on the chaotic state of opinion and none to the parents. The current assump- hopeless parents are not good enough.
Moreover, even were there methods by
practice relative to family government, Rich- tion respecting family government, as respecting national government, is, that the which the desired end could be at once
ter writes
" If the secret variances of a large class of ordinary virtues are with the rulers and the vices with effected, and even had fathers an3 mothers
Judging by educational theories, sufficient insight, sympathy, and self-comfathers were bronght to light, and laid down as a plan the ruled.
inconsistent.
on the part

;

:

;

:

:

of studies, and reading catalogued lor a moral education, they would run somewhat after this fashion:
In the first hour pure morality must be read to the
in the second,
child, either by myself or the tutor
' mixed
morality, or that which may be applied to
in the third,
do you not see
one's own advantage
that your father does so and so?' in the fourth, 'you
are little, and this is only Ut for grown-up people
in the fifth,
the chief matter is that you should suc-

men and women

are entirely transfigured in
the domestic relation.
The citizens we do
business with, the people we meet in the
world, we all know to be very imperfect
creatures.
In the daily scandals, in the quarrels of friends, in bankruptcy disclosures, in
lawsuits, in police reports, we have con•ceed in the world, and become something in tlie state
stantly thrust before us the pervading selfnot the temporary, but the eternal, dein the sixth,
Yet when
termines the worth of a man;' in the seventh, there- ishness, dishonesty, brutality.
in the we criticise nursery management, and canfore rather sufi'er injustice, and be kind
eighth, but defend yourself bravely if anyone attack vass the misbehavior of juveniles, we habityou
in the ninth, do not make a noise, dear child
in the tenth, 'a boy must not sit so quiet
in the ually take for granted that these culpable
eleventh, "you must obey your parents better ;' in men and women are free from moral delinthe twelfth, and educate yourself.' So, by the hour- quency in the treatment of their offspring
ly change of his principles, the father conceals their
ontenableness and one-sidedness.
As for his wife, So far is this from the truth that we do not
she is neither like him, nor yet like that harlequin hesitate to say that to parental misconduct is
who came on to the stage with a bundle of papers unde traceable a great part of the domestic disor«ach arm, atid answered to the inquiry what he had
under his rightarm, orders,' and to what he had un- der commonly ascribed to the perversity of
do not assert this of the more
der his left arm, connter-orders.' But the mother children.
might be much better compared to a giant Briareus, sympathetic
and self-restrained, among
-who had a hundred arms, and a bundle of papers unwhom we hope most of our readers maj' be
der each."
classed, but we assert it of the mass.
What
This state of things is not to be readily kind of moral discipline is to be expected
changed. Generations must pass before any from a mother who, time after time, angrily
great amelioration of it can be expected. shakes her infant because it will not suckle
Like political constitutions, educational sys- her, which we once saw a mother do ? How
tems are not made, but grow and within much love of justice and generosity is likely
Slow, to be instilled by a father who, on having his
brief periods growth is insensible.
however, as must be any improvement, even attention drawn by his child's scream to the
tliut improvement implies the use of means
fact that its finger is jammed between the
anrl among the means is discussion.
window sash and the sill, forthwith begins to
are not among those who believe in beat the child instead of releasing it ? Yet
Lord Pal tnerstou's dogma, that " all children that there are such fathers is testified to us
are born good." On the whole, the opposite by an eye-witness. Or, to take a still strongdogma, untenable as it is, seems to us less er case, also vouched for by direct testiwide of the truth. Nor do we agree with mony what are the educational prospects
those who think that, by skilful discipline, of the boy who, on being taken home with
children may be made altogether what they a dislocated thigh, is saluted with a castigashould be. (yontrariwise, we are satisfied tion ? It is true that these are extreme inthat though imperfections of nature may be stances instances exhibiting in human bediminished by wise management, they can- ings that blind instinct which impels brutes
not be removed by it. The notion that an to destroy the weakly and injured of their
ideal humanity might be forthwith produced own race.
But extreme though they are,
by a perfect system of education is near akin they typify feelings and conduct daily observto that shadowed forth in the poems of Shel- able in many families.
Who has not reley, that would mankind give up their old in- peatedly seen a child slapped by nurse or
stitutions, prejudices, and errors, all the evils parent, for a fretfulness probably resulting
in the world would at once disappear
nei- from bodily derangement ?
Who, when
ther notion being acceptable to such as have watching a mother snatch up a fallen little
dispassionately studied human affairs.
one, has not often traced, both in the rough
Not that we are without sympathy with manner and in the sharply-uttered exclamathose who entertain these too sanguine hopes. tion, " You stupid little thing !" an irasciEnthusiasm, pushed even to fanaticism, is a bility foretelling endless future squabbies?
useful motive power perhaps an indispen- Is there not in the harsh tones in which a
sable one.
It is clear that the ardent politi- father bids his children be quiet, evidence of
cian would never undergo the labors and a deficient fellow-feeling with them ? Are
make the sacrifices he does, did he not believe not the constant, and often quite needless
that the reform he fights for is the one thing thwartings that the young experience the
needful.
But for his conviction that drunk- injunctions to sit still, which an active child
enness is the root of almost all social evils, cannot obey without suffering great nervous
the teetotaller would agitate far less energet- irritation, the commands not to look out of
ically.
In philanthrophy as in other things the window when travelling by railway,
great advantage results from division of which on a child of any intelligence entails
labor and that there may be division of la- serious deprivation are not these thwartbor, each class of philanthropists must be ings, we ask, signs of a terrible lack of symmore or less subordinated to its function
pathy ? The truth is, that the difficulties of
'

;

;

'

'

'

;

'

;

'

'

;

'

'

;

'

'

;

'

!

'

We

'

;

;

We

—

—

;

—

—

;

—

mand

to employ these methods consistently,
might still be contended that it would be
of no use to reform family discipline faster
it

than other things are reformed. What is it
that we aim to do ? Is it not that education
of whatever kind has for its proximate end
to prepare a child for the business of life
to
produce a citizen who, at the same time that
he is well conducted, is also able to make his
way in the world ? And does not making
his way in the world (by which we mean,
not the acquirement of wealth, but of the
means requisite for properly bringing up a
family) does not this imply a certain fitness
for the world as it now is ? And if by any
system of culture an ideal human being could

—

—

be produced, is it not doubtful whether he
would be fit for the world as it now is ?
May we not, on the contrary, suspect that his
too keen sense of rectitude, and too elevated
standard of conduct, would make life alike

and impossible

intolerable

?

And however

admirable the results might be, considered individually, would it not be self-defeating in

and posterity are conmay, we think, be argued with
much reason, that as in a nation, so in a family, the kind of government is, on the whole,
about as good as the general state of human
so far

cerned

society

as

It

?

nature permits it to be. It may be said tliat
in the one case, as in the other, the average
character of the people determines the qualIt may he inity of the control exercised.
ferred that in both cases amelioration of the
average character leads to an amelioration of
system and further, that were it possible to
ameliorate the system without the average
character being first ameliorated, evil, rather
than good, would follow. It may be urged
that such degree of harshness as children
now experience from their parents and teachers, is but a preparation for that greater
harshness which they will meet with on enand that were it possible
tering the world
for parents and teachers to behave toward
them with perfect equity and entire sympathy, it would but intensify the sufferings
which the selfishness of men must, in after
;

;

life, inflict
*

This

is

on them.*

the plea put in by

some for the rough

treatment experienced by boys at our public schools,
where, as it is said, they are introduced to a miniature
world whose imperfectionsaud hardships prepare thim
for those of the real world; and it must be admitted
that the plea has some force. But it is a very insufficient plea.
For whereas domestic and school discipline, though they should not be very much better
than the discipline of adult life, should at any rate be
somewhat better the discipline which boys meet
with at Eton. Winchester, Harrow, etc., is much
worse than that of adult life— much more unjust,
Instead of being an aid to human progcruel, brutal.
ress, which all culture should be, the culture of our
public schools, bv accustoming: boys to a despotic
form of government, and an intercourse regulated
by brute I'brce, toiuU to lit thim for a lower stale of
society than that which exists. And chiefly recruited
as our legislature is from among those who are brought
up at these schools, tiiis barbariziug influence becomes a serious hindrance to national progress.
;

—

;
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not this prove too much?"
" If no system of moral
will ask.
culture can forthwilli make children alto-

"But

does

some oue

gether what they should be if, even were
there a system that would do this, existing
parents are too imperfect to carry it out
and if even could such a system be successfully carried out, its results would be disastrously incongruous with the present state of
does it not follow that a reform in
society
the system now in use is neither practicable
nor desirable?" No. It merely follows that
reform in domestic government must go on,
It merely
n-i passu, with other reforms.
lUows that methods of discipline neither can
ie nor should be ameliorated, except by inIt merely follows that the dicstalments.
;

;

l

tates of abstract rectitude will, in practice,
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we have misconconsequences reduced to their
simplest forms. Though, according to their
popular acceptations, ri(jlU and wrong are
words scarcely applicable to actions that have
none but direct bodily effects, yet whoever
considers the matter will see that such actions
must be as much classifiable under these
heads as any other actions. From whatever
basis they start, all theories of morality agree
in considering that conduct whose total results, immediate and remote, are beneficial,
is good conduct
while conduct whose total
results, immediate and remote, are injurious,
is bad conduct.
The happiness or misery
caused by it are the iiltimate standards by
which all men judge of behavior. AVe consider drunkenness wrong because of the
physical
degeneracy
and accompanying
moral evils entailed on the transgressor and
his dependants.
Did theft uniformly give
pleasure both to taker and loser, we should
not find it in our catalogue of sins. Were it
conceivable that benevolent actions multiplied
human pains, we should condemn them
should not consider them benevolent. It
needs but to read the first newspaper leader,
or listen to any conversation touching social
injuries

and

duct and

their penalties

its

;

inevitably be subordinated by the present
state of human nature
by the imperfections
alike of children, of parents, and of society
and can only be better fulfilled as the general character becomes better.
" At any rate, then," may rejoin our
critic, "it is clearly useless to set up any
There
ideal standard of family discipline.
can be no advantage in elaborating and recommending methods that are in advance of
the time." Again we must contend for the affairs, to see that acts of parliament, politiJust as in the case of political cal movements, philanthropic agitations, in
contrary.
government, though pure rectitude may be common with the doings of individuals, are
at present impracticable, it is requisite to judged by their anticipated results in multiknow where the right lies, so that the plying the pleasures or pains of men. And
changes we make may be toward the right if, on looking on all secondary superinduced
so in the case of ideas, we find these to be our ultimate tests
instead of away from it
domestic government, an ideal nmst be up- of right and wrong, we cannot refuse to class
held, that there may be gradual approxima- purely physical actions as right or wrong acneed fear no evil consequences cording to the beneficial or detrimental retions to it.
from the maintenance of such an ideal. sults they produce.
On the average the constitutional conservaNote, in the second place, the character of
ti.sm of mankind is always strong enough to the punishments by which these physical
prevent a too rapid chauge. So admirable transgressions are prevented. Punishments
are the arrangements of things, that until men we call them in the absence of a better
have grown up to the level of a higher be- word, for they are not punishments in the
nominally, they literal sense. They are not artificial and unlief they cannot receive it
may hold it, but not virtually. And even necessary inflictions of pain, but are simply
when the truth gets recognized, the obstacles the beneficent checks to actions that are
to conformity with it are so persistent as to essentially at variance with bodily welfare
outlive the patience of philanthropists and checks in the absence of which life would
may be quite sure, quickly be destroyed by bodily injuries. It
even philosophers.
therefore, that the many difficulties standing is the peculiarity of these penalties, if we
in the way of a normal government of chil- must so call them, that they are nothing
dren, will always put an adequate check upon more than the unavoidable consequences of the
the efforts to realize it.
deeds which they follow they are nothing
With these preliminary explanations, let more than the inevitable reactions entailed by
methconsider
the
true
aims
and
the child's actions.
us go on to
ods of moral education moral education,
Let it be further borne in mind that these
for we do not painful reactions are proportionate to the destrictly so called, we mean
propose to enter upon the question of relig- gree in which the organic laws have been
slight accident brings a
ious education as an aid to the education transgressed.
exclusively moral. This we omit as a topic slight pain, a more serious one a greater
After a few pain.
When a child tumbles over the
better dealt with separately.
pages devoted to the settlement of general door-step, it is not ordained that it shall
principles, during the perusal of which we suffer in excess of the amount necessary,
bespeak the reader's patience, we shall aim with the view of making it still more
by illustrations to make clear the right meth- cautious than the necessary suffering will
ods of parental behavior in the hourly-occur- make it.
But from its daily experience
ring difficulties of family government.
it is left to learn the greater or less penWhen a child falls, or runs its head alties of greater or less errors, and to behave
against the table, it suffers a pain, the I'e- accordingly.
membrance of which tends to make it more
And then mark, lastly, that these natural
careful for the future ; and by an occasional reactions which follow the child's wrong acrepetition of like experiences it is eventually tions are constant, direct, unhesitating, and
disciplined into a proper guidance of its not to be escaped.
No threats, but a silent,
movements. If it lays hold of the fire-bars, rigorous performance. If a child runs a pin
If it does it
thrusts its finger into the candle-flame, or into its finger, pain follows.
and so
spills boiling water on any part of its skin, again, there is again the same result
the resulting burn or scald is a lesson not on perpetually.
In all its dealings with surSo deep an impression is rounding inorganic nature it finds this uneasily forgotten.
produced by one or two such events that swerving persistence, which listens to no exafterward no persuasion will induce it again cuse, and from which there is no appeal and
to disregard the laws of its constitution in very soon recognizing this stern though
beneficent discipline, it becomes extremely
these ways.
in these and like cases, nature illus- careful not to transgress.
Still more significant will these general
trates to us in the simplest way the true theory and practice of moral discipline a theory truths appear when we remember that thejand practice which, however much they may hold throughout adult life as well as through
seem to the superficial like those commonly out infantine life. It is by an experimentreceived, we shall find on examination to ally gained knowledge of the natural consequences that men and women are checked
differ from them very widely.
After home education
Observe, in the first place, that in bodily when they go wrong.

—

;

;

We

:

We

;

—

;

A

;

;

Now

—

\

has ceased, and when there are no longer
parents and teachers to forbid this or that
kind of conduct, there comes into play a dis-

by which the young child is
lessons in self -guidance.
If
the youth entering upon the business of life
idles away his time and fulfils slowly or unskilfully the duties intrusted to him, there
by and by follows the natural penallv he
is discharged, and left to suffer for a'while
the evils of relative poverty.
On the unpunctual man, faiUng alike his appointments
of business and pleasure, there continually
cipline like that

taught

its first

:

the consequent inconveniences, losses,
The avaricious tradesman
charges too high a rate of profit loses
his customers, and so is checked in his
greediness.
Diminishing practice teaches
the inattentive doctor to bestow more trouble
on his patients. The too credulous creditor
and the over-sanguine speculator alike learn
by the difficulties which rashness entails on
them the necessity of being more cautious in
their engagements.
And so throughout the
life of every citizen.
In the quotation so
often made d propos of these cases "The
burned child dreads the fire" we see not
only that the analogy between this social discipline and nature's early discipline of infants
is universally recognized, but we also see an
implied conviction that this discipline is of
the most efficient kind.
Nay more, this conviction is not only implied, but distinctly
Every one has heard others confess
stated.
that only by "dearly bought experience"
had they been induced to give up some bad
or foolish course of conduct formerly purEvery one has heard, in the criticisms
sued.
passed on the doings of this spendthrift or
the other speculator, the remark that advice
was useless, and that nothing but " bitter experience" would produce any effect nothing, that is, but suffering the unavoidable
consequences.
And if further proof be
needed that the penalty of the natural reaction is not only the most efficient, but that no
humanly devised penalty can replace it, we
have such further proof in the notorious illsuccess of our various penal systems.
Out
of the many methods of criminal discipline
that have been proposed and legally enforced, none have answered the expectations
Not only have artificial
of their advocates.
punishments failed to produce reformation,
have
in
many
cases increased the
but they
criminality.
The only successful reformatories are those privately established ones which
have approximated their regime to the method
of nature which have done little more than
administer the natural consequences of criminal conduct
the natural consequences being that, by imprisonment or other restraint,
the criminal shall have his liberty of action
diminished as much as is needful for the
safety of society, and that he shall be made
to maintain himself while living under this
Thus we see not only that the disrestraint.
cipline by which the young child is so successfully taught to regulate its movements ia
also the discipline by which the great mass
of adults are Kept in order, and more or less
improved, hut that the discipline humanly
devised for the worst adults fails when it
diverges from this divinely ordained discipline. and begins to succeed when it approxifall

and deprivations.

who

—

—

—

—

;

mates to

it.

Have we not

here, then, the guiding principle of moral education ? Must we not infer that the system so beneficent in its effects,
alike during infancy and maturity, will be

equally beneficent throughout youth

any one believe

that the

swers so well in the

?

Can

method which anand the

fir.st

last divi-

sions of life will not answer in the intermediate division ? Is it not manifest that, as
" ministers and interpreters of nature," it is
the function of parents to see that their children habitually experience the true consequences of their conduct the natural reacneither warding them off, nor intensitions

—

;

fying

them,

nor

putting

artificial

conse-

—

;

EDUCATION.

23 [158]
quencos in place of them

?

No unprejudiced

reader will hesitate iu his assent.
Probably, however, not a few will contend
that already most parents do this that the
punishments they inflict are, in the majority
of cases, the true consequences of ill-conduct
that parental anger, venting itself in harsh
words and deeds, is the result of a child's
transgression, and that, in the suffering,
physical or moral, which the child is subject
to, it experiences the natural reaction of its
misbehavior. Along with much error this
assertion doubtless contains some truth.
It
is unquestionable that the displeasure of fathers and mothers is a true consequence of
juvenile delinquency, and that the manifestation of it is a normal check upon such delinquency.
It is unquestionable that the
scoldings and threats and blows which a
passionate parent visits on offending little
ones are effects actually produced in such a
parent by their offences, and so are, in some
sort, to be considered as among the natural
reactions of their wrong actions.
And we
are by no means prepared to say that these
modes of treatment are not relatively' right
right, that is, in relation to the uncontrollable
children of ill-controlled adults, and right in
relation to a state of society in which such
ill-controlled adults make up the mass of the
people.
As already suggested, educational
systems, like political and other institutions, are generally as good as the state
of human nature permits.
Tte barbarous children of barbarous parents are
probably only to be restrained by the barbarous methods which such parents spontaneously employ
while submission to these
barbarous methods is perhaps the best preparation such children can have for the barbarous society iu which they are presently to
play a part. Conversely, the civilized members of a civilized society will spontaneously
manifest their displeasure in less violent
ways will spontaneously use milder measures measures strong enough for their better-natured children.
Thus it is doubtless
true that, in so far as the expression of parental feeling is concerned, the principle of
the natural reaction is always more or less
followed.
The system of domestic government ever gravitates toward its right form.
But now observe two important facts. In
the first place, observe that, in states of rapid
transition like ours, which witness a longdrawn battle between old and new theories
and old and new practices, the educational
methods in use are apt to be considerably out
of harmony with the times. In deference to
dogmas fit only for the ages that uttered
them, many parents inflict puni.shments that
do violence to their own feelings, and so visit
on their children Mwnatural reactions while
other parents, enthusiastic in their hopes of
immediate perfection, rush to the opposite
extreme. And then observe, in the second
place, that the discipline on which we are insisting is not so much the experience of parental approbation or disapprobation, which,
in most cases, is only a secondary consequence
of a child's conduct, but it is the experience
of those results which would naturally flow
from the conduct in the absence of parental
opinion or interference. The truly instructive and salutary consequences are not those
inflicted by parents when they take upon
themselves to be nature's proxies, but they
are those inflicted by nature herself.
We

—

—

;

—
—

;

endeavor to make this distinction clear
by a few illustrations, which, while they
show what we mean by natural reactions as
contrasted with artificial ones, will afford

will

some

directly practical suggestions.

In every family where there are young children there almost daily occur cases of what
mothers and servants call " making a litter."
A child has had out its box of toys, and leaves
them scattered about the floor; or a handful of flowers, brought in from a morningwalk, is presently seen dispersed over tables

and

chairs-, or a little girl,

making

doll's-

room with shreds. In want of promptitude, some amendmeht
most cases the trouble of rectifying this dis- would take place. At any rate, the measure
order falls anywhere but in the right place
would be more effective than that perpetual
if in the nursery, the nurse herself, with
scolding which ends only in producing cal"
many grumblings about
tiresome little lousness.
undertakes
the
task
if
below
things," etc.,
Again, when children, with more than
stairs, the task usually devolves either on one usual carelessness, break or lose the things
of the elder children or on the housemaid, given to them, the natural penalty the penthe transgressor being visited with nothing- alty which makes grown-up persons more
more than a scolding. In this very simple careful is the consequent inconvenience,
case, however, there are many parents wise The want of the lost or damaged article and
enough to follow out, more or less consis- the cost of supplying its place are the experithat of making ences by which men and women are discitently, the normal cour-se
the child itself collect the toys or shreds. plined in these matters and the experience of
clothes, disfigures the

:

;

—

—

—

;

labor of putting things in order is the children should be as much as possible astrue consequence of having put them in dis- similated to theirs.
do not refer to that
order.
Every trader in his ofiice, every wife early period at which toys are pulled to
in her household, has daily experience of this pieces in the process of learning their physifact.
And if education be a preparation for cal properties, and at which the results of
the business of life, then every child should carelessness cannot be understood, but to a
also, from the beginning, have daily experi- later period, when the meaning and advanence of this fact. If the natural penalty be tages of property are perceived. When a
met by any refractory behavior (which it may boy old enough to possess a penknife uses
perhaps be where the general system of moral it so roughly as to snap the blade, or leaves
discipline previously pursued has been bad), it in the grass by some hedge-side, where
then the proper course is to let the child feel he was cutting a stick, a thoughtless parent
the ulterior reaction consequent on its disobe- or some indulgent relative will commonly
dience.
Having refused or neglected to pick forthwith buy him another, not seeing that,
up and put away the things it has scattered by doing this, a valuable lesson is lost. In
about, and having thereby entailed the trou- such a case a father may properly explain
ble of doing this on some one else, the child that penknives cost money, and that to get
should, on subsequent occasions, be denied money requires labor
that he cannot afford
the means of giving this trouble. When next to purchase new penknives for one who loses
it petitions for its toy-box, the reply of its
or breaks them, and that until he sees evimamma should be, " The last time you had dence of greater carefulness he must decline
your toys you left them lying on the floor, to make good the loss.
parallel disciand Jane had to pick them up. Jane is too pline may be used as a means of checking
busy to pick up every day the things you extravagance.
These few familiar instances, here chosen
leave about, and I cannot do it myself.
So
that, as you will not put away your toys because of the simplicity with which they
when you have done with them, I cannot let illustrate our point, will make clear to every
you have them. " This is obviously a natu- one the distinction between those natural
ral consequence, neither increased nor les- penalties, -which we contend are the truly eflSsened, and must he so recognized by a child. cient
ones, and those artificial penalties
The penalty comes, too, at the moment when which parents commonly substitute for
it is most keenly felt.
new-born desire is them. Before going on to exhibit the higher
balked at the moment of anticipated gratifi- and subtler applications of this principle, let
cation, and the strong impression so pro- us note its manj' and great superiorities over
duced can scarcely fail to have an effect on the principle, or rather the empirical practhe future conduct an effect which, by con- tice, which prevails in most families.
sistent repetition, will do whatever can be
In the first place, right conceptions of
Add to which cause and effect are early formed, and by fredone in curing the fault.
that, by this method, a child is early taught quent and consistent experience are eventthe lesson which cannot be learned too soon, ually rendered definite and complete.
Proper
that in this world of ours pleasures are right conduct in life is much better guaranteed
when the good and evil consequences of acly to be obtained only by labor.
Take another case. Not long since we tions are lationally understood than when
had frequently to listen to the reprimands they are merely believed on authority.
visited on a little girl who was scarcely ever child who finds that disorderliness entails the
ready in time for the daily walk. Of eager subsequent trouble of putting things in order,
disposition, and apt to become thoroughly or who misses a gratification from dilaloriabsorbed in the occupation of the moment, ness, or whose want of care is followed by
Constance never thought of putting on her the loss or breakage of some much-prized
things until the rest were ready.
The gov- possession, not only experiences a keenly-felt
erness and the other children had almost in- consequence, but gains a knowledge of causavariably to wait, and from the mamma there tion both the one and the other being just
almost invariably came the same scolding. like those which adult life will bring
Utterly as this system failed it never occurred whereas a child who in such cases receives
to the mamma to let Constance experience the some reprimand or some factitious penalty
natural penalty nor, indeed, would she try not only experiences a consequence for which
it when it was suggested to her.
In the it often cares very little, but lacks that inworld the penalty of being behindtime is the struction respecting the essential natures of
loss of some advantage that would else have good and evil conduct which it would else
been gained the train is gone, or the steam- have gathered. It is a vice of the common
boat is just leaving its moorings, or the best system of artificial rewards and punishments
things in the market are sold, or all the long since noticed by the clear-sighted, that
good seats in the concert-room are filled. by substituting for the natural results of misAnd everj^ one, in cases perpetually occur behavior certain threatened tasks or custigaring, may see that it is the prospective depri- tions, it produces a radically wrong standard
Having throughout invations entailed by being too late which pre- of moral guidance.
vent people from being too late. Is not the fancy and boyhood always regarded parental
inference obvious ? Should not these pros- or tutorial displeasure as the result of a forpective deprivations control the child's con- bidden aclion, the youth has gained an estabduct also ? If Constance is not ready at the lished association of ideas between such acappointed time, the natural result is that of tion and such displeasure as cause and
being left behind, and losing her walk. And effect and consequently when parents and
no one can, we think, doubt that after hav- tutors have abdicated, and their displeasure
ing once or twice remained at home while is not to be feared, tlie restraint on a forthe rest were eujoyiug themselves in the bidden action is in great measure removed,
fields, and after having tell that this loss of a the true restraints, the natural reactions, havmuch-prized gratification was solely due to ing 3'et to be learned by sad experience. As
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writes one svho has had personal knowledge
" Young men
of this short-sighted system
let loose from school, particularly those whose
parents have neglected to exert their influence^
plunge into every description of extravagance they know no rule of action— they
are ignorant of the reasons for moral con:

;

duct

— they have no foundation to rest

upon,

and until they have been severely disciplined
by the world are extremely dangerous members of society."
Another great advantage of this natural
S3-stem of discipline is, that it is a system of

pure

justice,

and

by every

will be recognized

child as such.
Whoso suffers nothing more
than the evil which obviously follows naturally from his own misbehavior is much
less likely to think himself wrongly treated

than if he suffers an evil artificially inflicted
on him and this will be true of children as
of men. Take the case of a boy who is habitually reckless of his clothes scrambles
through hedges without caution, or is utterly
regardless of mud.
If he is beaten or sent
to bed, he is apt to regard himself as illused, and his mind is more likely to be occupied by thinking over his injuries than repenting of his transgressions. But suppose
he is required to rectify as far as he can the
harm he has done to clean off the mud witli
which he has covered himself, or to mend
the tear as well as he can. Will he not feel
that the evil is one of his own producing?
Will he not while paying this penalty be
continuously conscious of the connection between it and its cause? And will he not,
;

—

—

spite his irritation, recognize more or less
clearly the justice of the arrangement ? If
several lessons of this kind fail to produce
amendment ; if suits of clothes are prematurely spoiled ; if, pursuing this same system
of discipline, a father declines to spend
money for new ones until the ordinary lime
has elapsed, and if meanwhile there occur
occasions on which, having no decent clothes
to go in, the boy is debarred from joining
the rest of the family on holiday excursions
aud/efe days, it is manifest that while he will

keenly

the punishment he can scarcely
the chain of causation, and to
perceive that his own carelessness is the origin of it and seeing this, he will not have
that same sense of injustice as when there is
no obvious connection between the transgression and its penalty.
Again, the tempers both of parents and
children are much less liable to be ruffled under this system than under the ordinary system.
Instead of letting children experience
the painful results which naturally follow
from wrong conduct, the usual course pursued
by parents is to inflict themselves certain other
painful results.
double mischief arises from
this.
Making, as they do, multiplied family
laws, and identifying their own supremacy
and dignity with the maintenance of these
laws, it happens that every transgression
comes to be regarded as an offence against
themselves, and a cause of anger on their
part.
Add to which the further irritations
which result from taking upon themselves,
in the shape of extra labor or cost, those evil
consequences which should have been allowed to fall on the wrong-doers. Similarly
with the children.
Penalties which the
necessary reaction of things brings round
upon them penalties which are inflicted by
feel

fail to trace

;

A

—

—

impersonal agency produce an irritation that
is comparatively slight and transient
where;

as penalties which are voluntarily inflicted
by a parent, and are afterward remembered
as caused by him or her, produce an irritation both greater and more continued.
Just
consider how disastrous would be the result
if this empirical method were pursued from
the beginning.
Suppose it were possible for
parents to take upon themselves the physical
sufferings entailed on their children by ignorance and awkwardness, and that while
bearing these evil consequences they visited
on their children certain other evil conse-
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quences, with the view of teaching lliem tlie effects brought upon it by its owu wrong
impropriety of their conduct. Suppose that actions, must recognize more or less clearly
when a child, who had been forbidden to the justice of the penalties third, that,
meddle with the kettle, spilled some boiling recognizing the justice of the penalties,
water on its foot, the mother vicariously as- and receiving those penalties through the
sumed the scald and gave a blow in place of working of things, rather than at the
it
and similarly in all other cases. Would hands of an individual, its temper will be
not the daily mishaps be sources of far more less disturbed
while the parent, occupyanger than now ?
Would there not be ing the comparatively passive position of
chronic ill-temper on both sides ? Yet an taking care that the natural penalties are felt,
exactly parallel policy is pursued in after will preserve a comparative equanimity;
years.
father who punishes his boy for and, fourth, that mutual exasperation becarelessly or wilfully breaking a sister's toy, ing thus in great measure prevented, a much
and then himself pays for a new toy, does happier and a more influential state of feelsubstantially this same thing inflicts an arti- ing will exist between parent and child.
" But what is to be done with more serious
ficial penalty on the transgressor, and takes
" How is this
the natural penalty on himself his own feel- misconduct?" some will ask.
ings and those of the transgressor being alike plan to be carried out when a petty theft has
needlessly irritated.
If he simply required been committed ? or when a lie has been
restitution to be made, he would produce far told ? or when some younger brother or sisless heart-burning.
If he told the boy that a ter has been ilUused ?"
new toy must be bought at his, the boy's,
Before replying to these questions, let us
cost, and that his supply of pocket-money consider the bearings of a few illustrative
must be withheld to the needful extent, there facts.
would be much less cause for ebullition of
Living in the family of his brother-in-law,
temper on either side while iu the depriva- a friend of ours had undertaken the education afterward felt the boy would experience tion of his little nephew and niece.
This he
the equitable and salutary consequence.
In had conducted, more perhaps from natural
brief, the system of discipline by natural re- sympathy than from reasoiied-out concluactions is less injurious to temper, alike be- sions, iu the spirit of the method above set
cause it is perceived on both sides to be noth- forth. The two children were in doors his
ing more than pure justice, and because it pupils and out of doors his companions.
more or less substitutes the impersonal They daily joined him in walks and botanizagency of nature for the personal agency of ing excursions, eagerly sought out plants for
parents.
him, looked on while he examined and idenWhence also follows the manifest corol- tified them, and in this and other ways were
lary, that under this system the parental and ever gaining both pleasure and instruction in
filial relation will be
a more friendly and his society. In short, morally considered, he
therefore a more influential one.
Whether stood to them much more in the position of
in parent or child, anger, however caused, parent than either their father or mother did.
and to whomsoever directed, is more or less Describing to us the results of this policy, he
detrimental.
But anger in a parent toward a gave, among other instances, the following :
child and in a child toward a parent is espe
One evening, having need for some article
cially detrimental, because it weakens that lying in another part of the house, he asked
bond of sympathy which is essential to a his nephew to fetch it for him. Deeply inbeneficent control.
In virtue of the general terested as the boy was in some amusement
law of association of ideas, it inevitably re- of the moment, he, contrary to his wont,
sults, both in young and old, that dislike is either exhibited great reluctance or refused,
His uncle, disapproving
contracted toward things which in our experi- we forget which.
ence are habitually connected with disagree- of a coercive course, fetched it himself,
able feelings or where attachment originally mere!}' exhibiting by his manner the annoyAnd when,
existed, it is weakened, or destroyed, or turn- ance this ill-behavior gave him.
ed into repugnance, according to the quantity later in the evening, the boy made overtures
of painful impressions received. Parenta. for the usual play, they were gravely repelled
the uncle manifested just that coldness of
wrath, with its accompanying reprimands
and castigatious, cannot fail, if often repeat- feeling naturally produced in him, and so let
while the re- the boy experience the necessary conseed, to produce filial alienation
sentment and sulkiness of children cannot quences of his conduct. Next morning, at
fail to weaken the affection felt for them, and the usual time for rising, our friend heard a
may even end in destroying it. Hence the new voice outside the door, and in walked
numerous cases in which parents (and espe- his little nephew with the hot water and
cially fathers, who are commonly deputed to then the boy, peering about the room to see
express the anger and inflict the punishment) what else could be done, exclaimed, " Oh,
are regarded with indifference, if not with you want your boots," and forthwith rushed
In this and other
aversion, and hence the equally numerous downstairs to fetch them.
cases in which children are looked upon as ways he showed a true penitence for his misinflictions.
Seeing, then, as all must do, conduct he endeavored by unusual services
that estrangement of this kind is fatal to a to make up for the service he had refused
salutary moral culture, it follows that parents his higher feelings had of themselves concannot be too solicitous in avoiding occasions quered his lower ones, and acquired strength
and he valued more than
of direct antagonism with their children oc- by the conquest
casions of personal resentment and there- before the friendship he thus regained.
This gentleman is now himself a father
fore they cannot too anxiously avail themselves of this discipline of natural conse- acts on the same system, and finds it answer
quences—this system of letting the penalty completely. He makes himself thoroughly
be inflicted by the laws of things, which, by his children's friend. The evening is longed
saving the parent from the function of a for bj' them because he will be at home, and
penal agent, prevents these mutual exaspera- they especially enjoy the Sunday because he
Thus possessing their
is with them all day.
tions and estiangements.
Th us we see that tins method of moral cul- perfect confidence aud affection, he finds
ture by experience of the normal reactions, that the simple display ol his approbation or
which is the divinely-ordained method alike disapprobation gives him abundant power of
If, on his return home, he hears
for infancy and for adult life, is equally ap- control.
plicable during the intermediate childhood that one of his boys has been naughty, he
and youth. And among the advantages of behaves toward him with that comparative
this
method we see, first, that it gives coldness which the consciousness of the boy's
that rational comprehension of right and misconduct naturally produces, and he finds
wrong conduct which results from actual ex- this a most efticlent "punishment. The mere
perience of the good and bad consequences withholding of the usual caresses is a source
second, that the child, of the keenest distress produces a much
caused by them
suffering nothing more than the painful more prolonged fit of crying than a beating
;

;

;
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would

do.

penalty
absence

And the dread of this purely moral

ment, but plays the part of a friend, by warn- to dissuasion more or less earnest according
he says, ever presont during his ing her boy of the punishments which nature to the risk, there cannot fail to arise an everTake a caSe, and that it may increasing faith in the parental friendship
so much so that frequently during will inflict.
[

is,
;

the day his children inquire of

tlieir

mamma

illustrate the

how

they have behaved, and whether the reRecentlj'' the eldest, an
port will be good.
active urchin of live, in one of those bursts
common
in healthy chilof animal spirits
dren, committed sundry extravagances during his uiauinia's absence cut off part of
his brother's hair and wounded himself with
a razor taken from his father's dressing-case.
Hearing of these occurrences on his return,
the father did not speak to the boy either
that night or next morning.
Not only was
the tribulation great, but the subsequent
effect was, that when, a few days after, the
mamma was about to go out, she was earnestly entreated by the boy not to do so and,

—

;

mode

!

!

which

in

this policy is to

be one of the simSuppose that, prompted by the
plest cases.
experimental spirit so conspicuous in children, whose proceedings instinctively conform to the inductive method of inquiry
be early initiated,

let

it

suppose that, so prompted, the child is amusing himself by lighting pieces of paper in the
If his
candle and watching them burn.
mother is of tiie ordinary unreflective stamp,
she will either, on the plea of keeping the
child "out of mischief," or from fear that
he will burn himself, command him to desist,
and in case of non-compliance will
On the other
snatch the paper from him.
hand, should he be so fortunate as to have a

on inquiry, it appeared his fear was that he mother of sufficient rationality, who knows
that this interest with which the child is
might again transgress in her absence.
We have introduced these facts before re- watching the paper burn results from a healplying to the question, " What is to be done thy inquisitiveness, without which he would
with the graver offences?" for the purpose never have emerged out of infantine stupidof first exliibiting the relation that may and ity, and who is also wise enough to consider
ought to be established between parents and the moral results of interference, she will
" If I put a stop to this I shall
children for on the existence of this relation reason thus
depends the successful treatment of these prevent the acquirement of a certain amount
:

;

of knowledge.
It is true that I may save the
but what then ? He is
child from a burn
lishment of this relation will result from sure to burn himself some time and it is
adopting the system we advocate. Already quite essential to his safety in life that he
we have shown that by letting a child expe- should learn by experience the properties of
Moreover, if I forbid him from runrience simply the painful reactions of its own flame.
wrong actions, a parent in great measure ning this present risk, he is sure hereafter to
avoids assuming the attitude of an enemy, run the same or a greater risk when no one
and escapes being regarded as one but it is present to prevent him whereas, if he
still remains to be shown that where this
should have any accident now that 1 am by,
course has been consistently pursued from I can save him from any great injviry ; add
the beginning, a strong feeling of active to which the advantage that he will have in
friendship will be generated.
future some dread of fire, and will be less
At present mothers and fathers are mostly likely to burn himself to death, or set the
considered by their offspring as friend-ene- house in a flame when others are absent.
mies.
Determined as their impressions in- Furthermore, were I to make him desist, 1
evitably are by the treatment they receive, should thwart him in the pursuit of what is
and oscillating as that treatment does be- in itself a purely harmless and, indeed, intween bribery and thwarting, between pet- structive gratification and he would be sure
ting and scolding, between gentleness and to regard me with more or less ill-feeling.
castigation, children necessarily acquire con- Ignorant as he is of the pain from which I
flicting beliefs respecting the parental char- would save him, and feeling only the pain of
acter.
mother commonly thinks it quite a balked desire, he could not fail to look upon
sufficient to tell her little boy that she is his me as the cause of that pain.
To save him
best friend, and, assuming that he is in duty from a hurt which he cannot conceive, and
bound to believe her, concludes that he will which has therefore no existence for him, I
" It is all for your good ;" inflict upon him a hurt which he feels keenly
forthwith do so.
" I know what is proper for you better than enough, and so become, from his point of
you do yourself ;" " You are not old enough view, a minister of evil.
best course
to understand it now, but when you grow up then is simply to warn him of the danger,
you will thank me for doing what I do"
and to be ready to prevent any serious damthese and like assertions are daily reiter- age. "
And following out this conclusion,
ated.
Meanwhile the boy is daily suffering she says to the child, " I fear you will hurt
positive penalties, and is hourly forbidden yourself if you do that."
Suppose, now,
to do this, that, and the other which he was that the child perseveres, as he will very probanxious to do. By words he hears that his ably do, and suppose that he ends by burnhappiness is the end in view, but from the ing himself. What are the results 1 In the
accompanying deeds he habitually receives first place he has gained an experience which
more or less pain. Utterly incompetent as he he must gain eventually, and which, for his
is
to understand that futuie which his own safety, he cannot gain too soon
and,
motlier has in view, or how this treatment in the second place, he has found that his
conduces to the happiness of that future, he mother's disapproval or warning was meant
judges by such results as he feels and find- for his welfare he has a further positive exing these results anything but pleasurable, perience of her benevolence a further reason
he becomes sceptical respecting these pro- for placing confidence in her judgment and
fessions of friendship.
And is it not folly her kindness a further reason for loving
to expect any other issue? Must not the her.
child judge by such evidence as he has got ?
Of course, in those occasional hazards
and does not this evidence seem to warrant where there is a risk of broken limbs or other
his conclusion ? The mother would reason serious bodily injury, forcible prevention is
in just the same way if similarly placed.
If,
called for.
But leaving out these extreme
in the circle of her acquaintance, she found cases, the system pursued should be not that
some one who was constantly thwarting her of guarding a child against the small dangers
wishes, uttering sharp reprimands, and oc- into which it daily runs, but that of advising
casionally inflicting actual penalties on her, and warning it against them.
And by conshe would pay but little attention to any pro- sistently pursuing this course, a much strongfessions of anxiety for her welfare which ac- er filial affection will be generated than
companied these acts. Why, then, does she commonly exists. If here, as elsewhere, the
suppose that her boy will conclude otherwise ? discipline of the natural reactions is allowed
But now observe how different will be the to come into play— if in all those out-of-door
results if the system we contend for be con- scram blings and in-door experiments,
by
sistently pursued
if the mother not only which children are liable to hurt themselves,
avoids becoming the instrument of punish- they are allowed to persevere, subject onlj'

And as
we must now point

graver offences.
nary,

a further prelimiout that the estab-

;

;

;

;

;

A

My

;

;
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—

—

and guidance.

Not

only, as before shown,
of this principle enable
fathers and mothers to avoid the chief part
of that odium which attaches to the infliction of positive punishment
but, as we here
see, it enables them further to avoid the odium that attaches to constant thwartings, and
even to turn each of those incidents which
commonly cause squabbles into a means of
strengthening the mutual good feeling. Instead of being told in words, which deeds
seem to contradict, that their parents are
their best friends, children will learn this
truth by a consistent daily experience
and
so learning it, will acquire a degree of trust
and attachment which nothing else can give.
And now having indicated the much more
sympathetic relation which must result from
the habitual use of this method, let us return
to the question above put.
is this
n.cibod to be applied to the graver offences?
Note, in the first place, that these graver
offences are likely to be both less frequent
and less grave under the regime we have described than under the ordinary regime. The
perpetual ill-behavior of many children is itself the consequence of that chronic irritation
in which they are kepi by bad management.
The state of isolation and antagonism produced by frequent punishment necessarily
deadens the sympathies necessarily, therefore, opens the way to those transgressions
which the sympathies .should check. That
harsh treatment which children of the same
family inflict on each other is often, in great
measure, a reflex of the harsh treatment they
receive from adults partly suggested by direct example, and partly generated by the
ill-temper and the tendency to vicarious retahation which follow chastisements and
scoldings.
It cannot be questioned that the
greater activity of the affections and happier
state of feeling, maintained in children by
the discipline we have described, must prevent their sins against each other from being
either so great or so frequent.
Moreover,
the still more reprehensible offences, as lies
and petty thefts, will, by the same causes, be

does the adoption

;

;

How

;

—

diminished.
Domestic estrangement is a
fruitful source of such transgressions.
It is
a law of human nature, visible enough to all
who observe, that those who are debarred
the higher gratifications fall back upon the
lower those who have no sympathetic pleasures seek selfish ones and hence, conversely, the maintenance of happier relations between parents and children is calculated to
diminish the number of those offences of
which selfishness is the origin.
;

;

When, however, such offences are committhey will occasionallj' be, even under
the best s3-stem, the discipline of consequences may still be resorted to and if there
exist that bond of confidence and affection
which we have described, this discipline will
be found eflacient. For what are the natural
consequences, say, of a theft ? They are of
two kinds direct and indirect. The direct
consequence, as dictated by pure equity, is
An absolutely
that of making restitution.
just ruler (and every parent should aim to be
one) will demand that, wherever it is possible, a wrong act shall be undone by a right
one and in the case of theft this implies
either the restoration of the thing stolen, or.
if it is consumed, then the giving oif an
equivalent
which, in the case of a child,
may be effected out of its pocket-money.
ted, as

;

—

;

;

indirect and more serious consequence
the grave displeasure of parents a consequence whicii inevitably follows among all
peoples sutliciently civilized to regard theft
and the manifestation of this disas a crime
pleasure is, in this instance, the most severe
of the natural reactions produced by the

The

—

is

;

wrong action. " But," it will be said, " the
manife.station of parental displeasure, either
in words or blows, is the ordinary course in

a

EDUCATION.
the method leads here to nothing new. "
Very true. Already we have admitted that, in some directions, this method
Already we have
is spontaneously pursued.
shown tliat there is a more or less manifesjt
tendencj' for educational systems to gravitate
toward the true system. And here we may
remark, as before, that the intensity of this
natural reaction will, in the beneficent order
of things, adjust itself to the requirements—
that this parental displeasure will vent itself
in violent measures during comparatively
barbarous times, when the children are also
comparatively barbarous, and will express
itself less cruelly in those more advanced sothese cases

:
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In brief, the truth is that savageness begets
savageness, and gentleness begets gentleness.
Children who are unsyinpathetically treated

not 'above but below par
while relatively
exemplary men are often the issue of a childhood by no means so promising.
become relatively unsympathetic
whereas
Be content, therefore, with moderate meastreating them with due fellow-feeling is a ures and moderate results.
Constantly bear
;

;

means of cultivating their fellow-feeling.
With family governments as with political

in

ones, a harsh despotism itself generates a
great part of the crimes it has to repress
while conversely a mild and liberal rule not
only avoids many causes of dissension, but
so ameliorates the tone of feeling as to diminish the tendency to transgression.
As John
Locke long since remarked,
Great severity

slow growth, and you will then have more

mind the fact that a higher morality, like
a higher intelligence, must be reached by a

patience with those imperfections of nature
which your child hourly displays. You will
be less prone to that constant scolding, and
threatening, and forbidding, by which many
parents induce a chronic domestic irritation,
in the foolish hope that they will thus make
of punishment does but very little good, nay, their children what they should be.
and I believe it
cial states ia which, by implication, the chil- great harm, in education
This comparatively liberal form of domesdren are amenable to milder treatment. But will be found that, cceteris paribus, those chil- tic government, which does not seek despotwhat it chiefly concerns us here to observe dren who have been most chastised seldom ically to regulate all the details of a child's
make the best men." In confirmation of conduct, necessarily results from the sysis, that the manifestation of strong parental
displeasure, produced by one of these graver which opinion we may cite the fact not long tem for which we have been contending.
offences, will be potent for good just in pro- since made public by Mr. Rogers, Chaplain Satisfy yourself with seeing that your child
portion to the warmth of the attachment ex- of the Pentonville Prison, that those juve- always suffers the natural consequences of
Just in nile criminals who have been whipped are his actions, and you will avoid that excess of
isting between parent and child.
proportion as the discipline of the natural those who most frequently return to prison. control in which so many parents err. Leave
consequences has been consistently pursued On the other hand, as exhibiting the bene- him wherever you can to the discipline of
in other cases, will it be efficient in this case. ficial effects of a kinder treatment, we will experience, and you will so save him from
Proof is within the experience of all, if they instance the fact stated to us by a French that hothouse virtue which over-regulation
lady, in whose house we recently stayed in produces in yielding natures, or that dewill look for it.
For does not every man know that when Paris. Apologizing for the disturbance daily moralizing antagonism which it produces in
he has offended another person, the amount caused by a little boy who was unmanage- independent ones.
of genuine regret he feels (of course, leaving able both at home and at school, she exBy aiming in all cases to administer the
worldly considerations out of the question) pressed her fear that there was no remedy natural reactions to your child's actions, you
varies with the degree of sympathy he has save that which had succeeded in ihp case of will put an advantageous check upon your
for that person? Is he not conscious that an elder brother namely, sending him to an own temper.
The method of moral educawhen the person offended stands to him in English school. She explained that at vari- tion pursued by many, we fear by most, parthe position of an enemy, the having given ous schools in Paris this elder brother had ents, is little else than that of venting their
him annoyance is apt to be a source rather proved utterly untractable that in despair anger in the way that first suggests itself.
of secret satisfaction than of sorrow ? Does they had followed the advice to send him to The slaps, and rough shakings, and sharp
he not remember that where umbrage has England and that on his return home he words, with which a mother commonly visits
been taken by some total stranger, he has was as good as he had before been bad. her offspring's small offences (many of them
felt much less concern than he would have And this remarkable change she ascribed en- not offences considered intrinsically), are
done had such umbrage been taken by one tirely to the comparative mildness of the Eng- very generally but the manifestations of her
with whom he was intimate ? While, con- lish discipline.
own ill-controlled feelings result much more
After this exposition of principles, our re- from the promptings of those feelings than
versely, has not the anger of an admired and
cherished friend been regarded by him as a maining space may best be occupied by a few from a wish to benefit the offenders. While
serious misfortune, long and keenly regret- of the chief maxims and rules deducible from thej' are injurious to her own character,
ted? Clearly, then, the effects of parental them and with a view to brevity we will these ebullitions tend, by alienating her childispleasure upon children must similarly de- put these in a more or less hortatory form.
dren and by decreasing their respect for her,
pend upon the pre-existiug relationship.
Do not expect from a child any great to diminish her influence over them. But
"Where there is an established alienation, amount of moral goodness. During early by pausing in each case of transgression to
the feeling of a child who has transgressed is years every civilized man passes through consider what is the natural consequence,
a purely selfish fear of the evil consequences that phase of character exhibited by the bar- and how that natural consequence may best
likely to fall upon it in the shape of physical barous race from which he is descended. be brought home to the transgressor, some
penalties or deprivations
and after these As the child's features fiat nose, forward- little time is necessarily obtained for the
evil consequences have been inflicted, there opening nostrils, large lips, wide-apart eyes, mastery of yourself
the mere blind anger
are aroused an antagonism and dislike which absent frontal sinus, etc.
resemble for a time first aroused in you settles down into a less
are morally injurious, and tend further to in- those of the savage, so. too, do his instincts. vehement feeling, and one not so likely to
crease the alienation.
On the contrary, Hence the tendencies to cruelty, to thieving, mislead you.
Do not, however, seek to behave as an
where there exists a warm filial affection pro- to lying, so general among children tendenRemember
duced by a consistent parental friendship
cies which, even without the aid of disci- utterly passionless instrument.
friendship not dogmatically asserted as an pline, will become more or less modified just that besides the natural consequences of your
excuse for punishments and denials, but as the features do. The popular idea that child's conduct which the working of things
daily exhibited in ways that a child can com- children are "innocent," while it ma}'^ be tends to bring round on him, your own apprehend a friendship which avoids needless true in so far as it refers to evil knowledge, is probation or disapprobation is also a natural
thwartings, which warns against impending totally false in so far as it refers to evil im- consequence, and one of the ordained agenThe error which
evil consequences, and which sympathizes pulses, as half an hour's observation in the cies for guiding him.
with juvenile pursuits
there the state of nursery will prove to any one.
Boys when we have been combating is that of submind caused by parental displeasure will not left to themselves, as at a public school, treat stituting parental displeasure and its artificial penalties for the penalties which naonly be salutary as a check to future miscon- each other far more brutally than men do
But while it should
duct of like kind, but will also be in- and were they left to themselves at an earlier ture has established.
trinsically salutary.
The moral pain conse- age their brutality would be still more con- not be substituted for these natural penalties,
it by no means follows that it should not, in
quent upon having, for the time being, lost spicuous.
80 loved a friend, will stand in place of the
Not only is it unwise to set up a high some form, accompany them. The secondary
physical pain usually inflicted
and where standard for juvenile good conduct, but it is kind of punishment should not usurp the
but, in moderathis attachment exists, will prove equally if even unwise to use very urgent incitements place of the primary kind
not more efficient. While instead of the to such good conduct. Already most people tion, it maj'' rightly supplement the primary
Such amount of disapproval, or sorfear and vindictiveness excited by the one recognize the detrimental results of intellect- kind.
course, there will be excited by the other ual precocity
but there t^emainstobe recog- row, or indignation, as you feel, should be
more or less of sympathy with parental sor- nized the truth that there is a moral precocity expressed in words or manner or otherwise
row, a genuine regret for having caused it, which is also detrimental. \ Our higher moral subject, of course, to the approval of your
and a desire, by some atonement, to re-estab- faculties, like our higher intellectual ones, judgment. The degree and kind of feeling
"Rj conse- produced in you will necessarily depend
lish the habitual friendly relationship.
In- are comparatively complex.
stead of bringing into play those purely ego- quence they are both comparatively late in upon your own character, and it is therefore
istic feelings whose predominance
is the their evolution.
And with the one as with useless to saj' it should be this or that. All
cause of criminal 3,^^18, there will be brought the other, a very early activity produced by that can be recommended is, that you should
into play those altruistic feelings which stimulation will be at the expense of the aim to modify the feeling into that which
check criminal acts. Thus the discipline of future character. Hence the not uncommon you believe ought to be entertained. Bethe natural consequences is applicable to fact that those who during childhood were ware, however, of the two extremes, not
grave as well as trivial faults and the prac- instanced as models of juvenile goodness by only in respect of the intensity, but in retice of it conduces not simply to the repres- and by undergo some disastrous and seem- spect of the duration of your displeasure.
ingly inexplicable change, and end by being On the one hand, anxiously avoid tliat weak
sion, but to the eradication of such faults.
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impulsiveness, so general among molliers, pers of her little ones she is reducing their
wbicli scolds and forgives almost in the same minds to a moral chaos, which after-years of
breath.
On the other hand, do not unduly bitter experience will with difficulty bring
continue to show estrangement of reeling, lest into order.
Better even a barbarous form of
you accustom your child to do without your domestic government carried out consistently
friendship, and so lose your influence over than a humane one inconsistently carried out.
him. The moral reactions called forth from Again we say, avoid coercive measures whenyou by your child's actions, you should as ever it is possible to do so but when you
much as possible assimilate to those which find despotism really necessary, be despotic
you conceive would be called forth from a in good earnest.
parent of perfect nature.
Bear constantly in mind the truth that the
Be sparing of commands. Command only aim of your discipline should be to produce
in those cases in which other means are inap- a self-governing being, not to produce a be" In frequent orders ing to be governed hy others.
Were your chilplicable, or have failed.
the parents' advantage is more considered dren fated to pass their lives as slaves, you
than the child's," says Richter. As in prim- could not too much accustom them to slavery
but as they are by
itive societies a breach of law is punished, during their childhood
not so much because it is intrinsically and by to be fiee men, with no one to conwrong as because it is a disregard of the trol their daily conduct, you cannot too
much accustom them to self-control while
king's authority a rebellion against him
This it is
so, in many families, the penalty visited on a they are still under your eye.
transgressor proceeds less from reprobation which makes the sj^stem of discipline by natof the offence than from anger at the diso- ural consequences so especially appropriate
bedience. Listen to the ordinary speeches
to the social state which we in England have
" How daTe you disobey me ?" " I tell you now reached.
Under early tjTannical forms
" I'll soon teach of society, whenoneof the chief evils the citI'll make you do it, sir."
you who is master" and then consider what izen had to fear was the anger of his supethe words, the tone, and the manner imply. riors, it was well that during childhood padetermination to subjugate is much more rental vengeance should be a predominant
But now that the
conspicuous in them than an anxiety for the means of government.
child's welfare.
For the time being the at- citizen has little to fear from any one now
titude of mind differs but little from thai of that the good or evil which he experitne despot bent on punishing a recalcitrant ences throughout life is mainly that which
subject.
The right-feeling parent, however, in the nature of things results from his
like the philanthropic legislator, will not re- own conduct, it is desirable that from his
joice in coercion, but will rejoice in dispens- first years he should begin to learn, experimg with coercion. He will do without law mentally, the good or evil consequences
in all cases where other modes of regulating which naturally follow this or that conduct.
conduct can be successfully employed and Aim, therefore, to diminish the amount of
he will regret the having recourse to law parental government as fast as you can subwhen it is necessary. As Richter remarks, stitute for it in your child's mind that self" The best rule in politics is said to be jms government arising from a foresight of retrap goxiverner ; it is also true in education.
sults.
In infancy a considerable amount of
And in spontaneous conformity with this absohitism is necessary. A three-year-old
maxim, parents whose lust of dominion is re- urchin playing with an open razor cannot
strained by a true sense of duty will aim be allowed to learn by this discipline of conto make their children control themselves seciuences
for the consequences may, in
wherever it is possible, and will fall back such a case, be too serious. But as intelliupon absolutism only as a last resort.
gence increases, the number of instances
But whenever yuu do command, command calling for peremptory interference may be,
with decision and consistency. If the case is and should be, diminished, with the view
one which really cannot be otherwise dealt of gradually ending them as maturity is apwith, then issue your fiat, and having issued jwoached.
All periods of transition are danit, never afterward swerve from it.
Con- gerous and the most dangerous is the transisider well beforehand what you are going to tion from the restraint of The family circle to
do
weigh all the consequences, think the non-restraint of the world. Hence the imwhether your firmness of purpose will be portance of pursuing the policy we advocate,
sutiicient, and then, if you finally make the which, alike by cultivating a child's faculty
law, enforce it uniformly at whatever cost. of self-restraint, by continually increasing
Let your penalties be like the penalties in- the degree in which it is left to its self-conflicted
by inanimate nature inevitable. straint, and by so bringing it, step by step,
The hot cinder burns a child the first time he to a state of unaided self-restraint, obliterates
seizes it
it burns him the second time
it
the ordinary sudden and hazardous change
burns him the third time
it burns him
from externally -governed youth to internallyevery time and he very soon learns not to governed maturity. Let the history of your
touch the hot cinder. If you are equally domestic rule typify, in little, the history of
consistent if the consequences which you our political rule
at the outset, autocratic
tell your child will follow certain acts, folcontrol, where control is reallj'^ needful
by
low with like uniformity, he will soon come and by an incipient constitutionalism, iu
to respect your laws as he does those of na- which the liberty of the subject gains some
And this respect once established will express recognition successive extensions of
ture.
prevent endless domestic evils. Of errors in this liberty of the subject, gradually ending
education one of the worst is that of incon- in parental abdication.
sistency.
As in a community, crimes multiDo not regret the exhibition of considerply when there is no certain administration able self-will on the part of your children.
of justice, so in a family, an immense in- It is the correlative of that diminished
crease of transgressions results from a hesi- coerciveness so conspicuous in modern edutating or irregular infliction of penalties.
cation.
The greater tendencj' to assert freeweak mother, who perpetually threatens and dom of action on the one side corresponds
rarely performs who makes rules in haste to the smaller tendency to tyrannize on the
and repents of them at leisure wlio treats other. They both indicate an approach to
the same offence now with severity and now the system of discipline we contend for, unwith leniency, according as the passing hu- der which children will be more and more
mor dictates, is laying up miseries both for led to rule themselves by the experience of
herself and her children.
She is making natural consequences and they are both the
herself contemptible iu their eyes
she is accompaniments of our more advanced social
setting them an example of uncontrolled feel- state.
The independent English boy is the
ings she is encouraging them to transgress father of the independent English man
and
by the prospect of probable impunity she you cannot have the last williout the first.
is entailing endless squabbles and accompany- German teachers say that they had rather
ing damage to her own temper and the tem- manage a dozen German boys than one Eng;
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Shall we, therefore, wish that our
boys had the mauageableness of the German
ones, and with it the submissiveness and political serfdom of adult Germans ?
Or shall
we not rather tolerate in our boys those feelings which make them freemen, and modify
our methods accordingly ?
Lastly, always remember that to educate
rightly is not a simple and easy thing, but a
complex and extremely difficult thing the

lish one.

—

hardest task which devolves

The rough and ready

upon adult

life.

style of domestic gov-

ernment is indeed practicable by the meanest
and most uncultivated intellects. Slaps and
sharp words are penalties that suggest themselves alike to the least reclaimed barbarian
and the most stolid peasant. Even brutes
can use this method of discipline as you
may see in the growl and half-bite with
which a bitch will check a too-exigeant
;

puppy.

But if you would carrj- out with
success a rational and civilized system, you
must be prepared for considerable mental
exeition for seme study, some ingenuity,

—

me

patience, some self-control.
You will
have habitually to trace the consequences of
conduct to consider what are the results
which in adult life follow certain kind of
acts
and then you will have to devise
methods by which parallel results shall be
entailed on the parallel acts of your children.
You will daily be called upon to analyze the
motives of juvenile conduct you must distinguish between acts that are really good
and those which, though externally simulating thtm. proceed from inferior impulses
while you must be ever on j'our guard
against the cruel mistake not unfrequently
made, of translating ntutral acts into transgressions, or ascribing worse feelings than
were entertained. You must more or less
modify your method to suit the disposition
of each child, and must be prepared to make
fuither modifications as each child's disposiYour faith will
tion enters on a new phase.
often be taxed to maintain the requisite perseverance in a course which seems to pros(

—

;

;

:

Especially if you
little or no effect.
dealing with children who have been
wrongly treated, you must be prepared for
a lengthened trial of patience before succeeding with belter methods seeing that that
which is not easy even where a right state of
feeling has been established from the beginning becomes doubly difficult when a wrong
state of feeling has to be set right. Not only
will you have constantly to analyze the
motives of your children, but you will have to
analyze your own motives to discriminate
between those internal suggestions springing from a true parental solicitude, and those
which spring from your own selfishness,
from your love of ease, from your lust of
dominion. And then, more trying still, you
will have not only to detect but to curb these
baser impulses. In brief, you will have to
carry on your higher education at the same

duce
are

;

—

time that you are educating your children.
Intellectually

you must cultivate

to

good pur-

—

pose that most complex of subjects human
nature and its laws, as exhibited in your
children, in j'ourself, and in the world.
Morally you must keep in constant exercise
your higher feelings and restrain your lower.
It is a truth yet remaining to be recognized,
that the last "stage in the mental development
of each man and woman is to be reached
only through the proper discharge of the

And when this truth is recparental duties.
ognized, it will be seen how admirable is
the ordination in virtue of which human
beings are led b}' their strongest affections to
subject themselves to a discipline which they
would else elude.
While some will probably regard this conception of education as it should be, with
doubt and discouragement, others will, we
think, perceive in the exalted ideal which it
That it caninvolves evidence of its truth.
not be realized by the impulsive, the unsympnthctic, and the short-sighted, but demands

f
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the higher attributes of human nature, they
will see to be evidence of its lilness for the
more adv^anced states of humanity. Though
it calls for much labor and self-sacrifice, they
will see that it promises an abundant retura

but what proportion of them know much of bringing up children do not sutBciently
about the qualities of the food they give tlieir regard the welfare of the body. The topic
children,
needs of

—

We

;

IV.

at the squire's table after the

withdrawal of the ladies, at the farmers'
market ordinary, and at the village alehouse,
the topic which, after the political question
of the day, excites perhaps the most general
animals
interest is the management of
Riding home from hunting, the conversation is pretty sure to gravitate toward horsebreeding, and pedigrees, and comments on
this or that " good point ;" while a day oa
the moors is very unlikely to pass without
something being said on the treatment of

—

When

crossing the fields together
from church, the tenants of adjacent farms
are apt to pass from criticisms on the sermon
to criticisms on the weather, the crops, and
and thence to slide into discusthe stock
sions on the various kinds of fodder and their

!

—

;

feeding qualities. Hodge and Giles, after
comparing notes over their respective pigstyes, show by their remarks that they have
been more or less observant of their masters'
beasts and sheep, and of the effects produced
on them by this or that kind of treatment.
Nor is it only among the rural population
that the regulations of the kennel, the stable,
the cow-shed, and the sheep-pen, are favorIn towns, too, the numerous
ite subjects.
artisans who keep dogs, the young men who
are rich enough to now anil then indulge
their sporting tendencies, and their more
staid seniors who talk over agricultural progress or read Mr. Mechi's annual reports and
Mr. Caird's letters to the Times, form, when
added together, a large portion of the inhabTake the adult males throughout
itants.
the kingdom, and a great majority will be
found to show some interest in the breeding,
rearing, or training of animals of one kind
©r other.

But during after-dinner conversations, or
at other times of like intercourse,

To conform

—
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dogs.

evidently ripe for discussion.
the regimen of the nursery
the business interests of these classes will be and the school to the established truths of
assigned as accounting for this anomaly. modern science this is the desideratum.
It
The explanation is inadequate, however, is time that the benefits which our sheep and
seeing that the same contrast holds more or oxen have for years pa.st derived from the
less among other classes.
Of a score of investigations of the laboratory should be
townspeople few, if any, would prove igno- participated in by our children.
Without
rant of the fact that it is undesirable to work calling in question the great importance of
a horse soon after it has eaten and yet, of horse-training and pig-feeding, we would
this same score, supposing them all to be suggest that, as the rearing of well -grown
fathers, probably not one would be found men and women is also of some moment,
who had considered whether the time elaps- the conclusions indicated by theory and ining between his children's dinner and their dorsed by practice ought to be acted on in
resumption of lessons was sufficient. In- the last case as in the first. Probably not a
deed, on cross-examination, nearly every few will be startled, perhaps offended, by
man would disclose the latent opinion that this collocation of ideas. But it is a fact not
the regimen of the nursery was no concern to be disputed, and to which we had best rec" Oh, I leave all those things to Ihe oncile ourselves, that man is subject to the
of his.
women," would probal)ly be the reply. And same organic laws as inferior creatures. No
in most cases the tone and manner of this anatomist, no physiologist, no chemist, will
reply would cc nvey the implication that such for a moment hesitate to assert that the gencares are not consistent with masculine dig- eral principles which rule over the vital pronity.
cesses in animals equally rule over the vital
Consider the fact from any but the con- processes in man. And a candid admission
ventional point of view, and it will seem of this fact is not without its reward namestrange that while the raising of first rate bul- ly, that the truths established by observation
locks is an occupation on which men of edu- and experiment on brutes become more or
cation willingly bestow much time, inquiry, less available for human guidance.
Rudiand thought, the bringing up of fine human mentary as is the science of life, it has albeings is an occupation tacitly voted un- ready attained to certain fundamental prinworthy of their attention.
Mammas who ciples underlying the development of all
have been taught little but languages, music, organisms, the human included. That which
and accomplishments, aided by nurses full has now to be done, and that which we shall
of antiquated prejudices, are held competent endeavor in some measure to do, is to show
regulators of the food, clothing, and exercise the bearing of these fundamental principles
of children.
Meanwhile the fathers read upon the physical training of childhood and
books and periodicals, attend agricultural youth.
meetings, try experiments, and engage in
The rhythmical tendency which is tracediscussions, all with the view of discovering able in all departments of social life which
how to fatten prize pigs
Infinite pains is illustrated in the access of despotism after
will be taken to produce a racer that shall revolution, or, among ourselves, in the alterwin the Derby, none to produce a modern nation of refoiming epochs and conservative
athlete.
Had Gulliver narrated of the Lapu- epochs which, after a dissolute age, brings
tans that the men vied with each other in an age of asceticism, and conversely, which,
learning how best to rear the offspring of in commerce produces the regularly recurother creatures, and were careless of learn- ring inflations and panics which carries the
ing how best to rear their own offspring, he devotees of fashion from one absurd extreme
would have paralleled any of the other ab- to the opposite one this rliythmical lendencj' affects also our table-habits, and by imsurdities he ascribes to them.
The matter is a serious one, however. plication the dietary of the young. After a
Ludicrous as is the antithesis, the fact it ex- period distinguished by hard drinking and
presses is not less disastrous.
As remarks a hard eating has come a period of compaiasuggestive writer, the first requi-site tn suc- tive sobriety, which, in teetotalism and vegecess in life is "to be a good animal " and to tarianism, exhibits extreme forms of its probe a nation of good animals is the first con- test against the riotous living of the past.
dition to national prosperity.
Not only is it And along with this change in the regimen
that the event of a war often tui ns on the of adults has come a parallel change in the
but it is regimen for boys and girls. In past generastrength and hardiness of soldiers
that the contests of commerce are in part de- tions the belief was that the more a child
termined by the bodily endurance of pro- could be induced to eat the betier and even
ducers.
Thus far we have found no reason to now, among farmers and in remote districts,
fear trials of strength with other races in where traditional ideas most linger, parents
either of these fields.
But there are not may be found who tempt their children to
wanting signs that our powers will presently gorge themselves. But among the educated
be taxed to the uttermost. Already, under classes, who chiefly display this reaction towthe keen competition of modern life, the ap- aid abstemiousness, there may be seen a
plication required of almost every one is such decided leaning to the underfeeding rather
Indeed
as few can bear without more or less injury. than the overfeeding of children.
Already thousands break down under the their disgust for bygone animalism is more
high pressure they are subject to. If this clearly shown in the treatment of their offpressure continues to increase, as it seems spring than in the treatment of themselves
likely to do, it will try severely all but the seeing that while their disguised asceticism
soundest constitutions. Hence it is becom- is, in so far as their personal conduct is coning of especial importance that the training cerned, kept in check by their appetites, it
of children should be so carried on as not has full play in legislating for juveniles.
That overfeeding and underfeeding are
only to fit them mentally for the struggle beOf the two, however,
fore them, but also to make them physically both bad is a truism.
As writes a high au
the last is the worst.
fit to bear its excessive wear and tear.
Happily the matter is beginning to attract thority, "the effects of casual repletion are
The writings of Mr. Kingsle}' less prejudicial, and more easily corrected,
attention.
than those of inanition."* Add to which,
indicate a reaction against over-culture
carried, as reactions usually are, somewhat that where there has been no injudicious inseldom occur.
Occasional letters and leaders in terference, repletion will
too far.
" Excess is the vice rather of adults than of
the newspapers have shown an awakening
And the for- the young, who are rarelj' either gourmands
interest in physical training.
mation of a school, significantly nicknamed or epicures, unless through the fault of those
is

;

;

Equally

and its fitness to the constitutional
growing boys and girls V Perhaps

—

They
of happiness, immediate and remote.
will see that while in its injurious effects on
both parent and child a bad system is twice
cursed, a good system is twice blessed it
blesses him that trains and him that's trained.
It will be seen that we have said nothing
in this chapter about the transcendental distinction between right and wrong, of which
wise men know so little, and children
nothing.
All thinkers ate agreed that we
may find the criterion of right in the effect
of actions if we do not find the rule there
and that is sufl3cient for the purpose we have
had in view. Nor have we introduced the
have confined our
religious element.
inquiries to a nearer, and a much more negvery
important one.
lected field, though a
Our readers may supplement our thoughts in
any way they please we are only concerned
that they should be accepted as far as they
go.
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who

hears

anything said about the rearing of children ?
When the country gentleman has paid his
daily visit to the stable, and personally inspected the condition and treatment of his
horses when he has glanced at his minor
live-stock, and given directions about them,
how often does he go up to the nursery and
examine into its dietary, its hours, its ventilation ?
On his library shelves may be
;

found White's " Farriery," Stephen's "Book
Farm," Nimrodou the " Condition of
Hunters," and with the contents of these he
is more or less familiar
but how many
books has he read on the management of infancy and childhood ? The fattening properties of oilcake, the relative values of hay
and chopped straw, the dangers of unlimited

of the

;

on which ever}' landlord,
farmer, and peasant has some knowledge

clover, are points

;

—

—

;

;

;

;

;

that of "muscular Christianity," implies a
growing opinion that our present methods

*

" Cyclopeediii of Practical Medicine."

^

;
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This system of restric- administered in their natural forms, other would be more modest. " The pride of sciwhich many parents think so necessary, advantages. " Ripe fruit," says Dr. Andrew ence is humble when compared with the
is more freely given on the Conti- pride of ignorance.
is based upon very inadequate observation Combe,
If any one would learn
and very erroneous reasoning. Tliere is an nent than in this country and particularly how little faith is to be placed in human
as
well
nursery
as
an
when the bowels act imperfectly it is often judgments, and how much in the pre-estabover-legislation in the
over-legislation in the state, and one of the verj' useful."
See, then, the discord be- lished arrangements of things, let him comit
is
this
limitation
forms
of
tween the instinctive wants of children and pare the rashness of the inexperienced phymost injurious
food.
of
their
habitual
quantity
treatment.
Here are two sician with the caution of the most advanced
in the
" But are children to be allowed to surfeit dominant desires, which there is good rea- or let him dip into Sir John Forbes' work,
themselves ? Shall they be suffered to take son to believe express certain needs of the "On Nature and Ait in the Cure of Disand not only are they ease ;" and he will then see that, in proportheir fill of dainties and make themselves ill, juvenile constitution
as they certainly will do ?" As thus put, the ignored iu the nursery regimen, but there is tion as men gain a greater knowledge of the
But as a general tendency to forbid the gratification laws of life, they come to have less confiquestion admits of but one reply.
thus put, it assumes the point at issue. We of them. Bread-and-uiilk iu the morning, dence in themselves and more in nature.
contend that, as appetite is a good guide to tea and bread-and-butter at night, or some
Turning from the question of qvantity of
all the lower creation
as it is a good guide to dietary equally insipid, is rigidly adhered to
food to that of quality, we maj' discern the
the infant as it is a good guide to the inva- and any ministration to the palate is thought same ascetic tendency. Not simply a more
lid
as it is a good guide to the differently- not only needless but wrong.
What is the or less restricted diet, but a comparatively
placed races of men, and as it is a good guide necessary consequence? When, on fete- low diet, is thought proper for children. The
for every adult who leads a healthful life, it days, there is an unlimited access to good current opinion is that they should have but
may safely be inferred that it is a good guide things when a gift of pocket-money brings little animal food. Among the less wealthy
for childhood.
It would be strange indeed the contents of the confectioner's window classes economy seems to have dictated thi»
were it here alone untrustworthy.
within reach, or when by some accident the opinion the wish has been father to the
Probably not a few will read this reply free run of a fruit-garden is obtained, then thought. Parents not affording to buy much
with some impatience being able, as they the long-denied and therefore intense de- meat, and liking meat themselves, answer
think, to cite facts totally at variance with it. sires lead to great excesses.
There is an im- the petitions of juveniles with,
Meat is not
It will appear absurd if we deny the rele- promptu carnival, caused not only by the re- good for little boys and girls ;" and this, at
vancy of these facts and yet the paradox is lease from past restraints, but also by the first, probably nothing but a convenient exquite defensible. The truth is, that the in- consciousness that a long Lent will begin on cuse, has by repetition grown into an article
stances of excess which such persons have the morrow.
And then, when the evils of of faith while the classes with whom cost
in mind are usually the consequences of the repletion display themselves, it is argued that is not a consideration have been swayed
restrictive system they seem to justifj'. They children must not be left to the guidance of partly by the example of the majority, partly
are the sensual reactions caused by a more their appetites
These disastrous results of by the influence of nurses drawn from the
or less ascetic regimen. They illustrate on a artificial restrictions are themselves cited as lower classes, and in some measure by the
small scale that commonly-remarked fact, proving the need for further restrictions
reaction against past animalism.
that those who during youth have been sub- We contend, therefore, that the reasoning
If, however, we inquire for the basis of this
ject to the most rigorous discipline, are apt commonly used to justify this system of in- opinion, we find little or none.
It is a dogafterward to rush into the wildest extrava- terference is vicious. We contend that, were ma repeated and received without proof,
•who rear them."*
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They are analogous to those frightful phenomena, once not uncommon in convents, where nuns suddenly lapsed from the
extremest austerities into an almost demonaic

children allowed daily to partake of these
more sapid edibles, for which there is a
physiological requirement, they would rarely
e^jceeed, as they now mostly do, when they
wickedness. They simply exhibit the un- have the opportunity
were fruit, as Dr.
controllable vehemence of a long-denied de- Combe recommends, " to constitute a part of
sire.
Consider the ordinary tastes and the the regular food" (given, as he adeises, not
ordinary treatment of children. The love of between meals, but along with them), there
sweets is conspicuous and almost universal would be none of that craving which prompts
among them. Probably ninety-nine people the devouring of such fruits as crabs and
in a hundred presume that there is nothing sloes.
And similarly in other cases.
more in this than gratification of the palate,
Not only is it that the d x>iiori reasons for
and that, in common with other sensual de- trusting the appetites of children are so
sires, it should be discouraged.
The physi- strong, and that the reasons assigned for
ologist, however, whose discoveries lead him distrusting them are invalid, but it is that
to an ever-increasing reverence for the ar- no other guidance is worthy of any confirangements of things, will suspect that there dence. What is the value of this parental
is something more in this love of sweets than judgment, set up as an alternative reguthe current hypothesis supposes, and a little lator ? When to " Oliver asking for more,"
inquiry confirms the suspicion.
Any work the mamma or the governess replies in the
on organic chemistry shows that sugar plays negative, on what data does she proceed ?
an important part in the vital processes. She thinks he has had enough. But where
Both saccharine and fatty matters are event- are her grounds for so thinking ? Has she
ually oxidized in the body, and there is an some secret understanding with the boy's
accompanying evolution of heat. Sugar is stomach some clairwyant power enabling
the form to which sundry other compounds her to discern the needs of his body ? If
have to be reduced before they are available not, how can she safely decide ? Does she
as heat-making food
and this formation of not know that the demand of the system for
sugar is carried on in the body. Not only is food is determined bj'' numerous and involvstarch changed into sugar in the course of ed causes varies with the temperature, with
digestion, but it has been proved by M. the hj^grometric state of the air, with the elecClaude Bernard that the liver is a factory in tric state of the air varies also according to
which other constituents of food are trans- the exercise taken, according to the kind and
formed into sugar. Now, when to the fact quality of food eaten at the last meal, and
that children have a marked desire for this according to the rapidity with which the last
valuable heat-food, we join the fact that they meal was digested ? How can she calculate
have usually a marked dislike to that food the result of such a combination of causes ?
which gives out the greatest amount of heat As we heard said by the father of a five-yearsduring its oxidation (namely, fat), we shall pld boy, who stands a head taller than most
see strong reason for thinking that excess of of his age, and is proportionately robust,
the one compensates for defect of the other rosy, and active
"I can see no artificial
that the organism demands more sugar be- standard by which to mete out his food.
If
cause it cannot deal with much fat. Again, I say, this much is enough,' it is a mere
children are usually very fond of vegetable guess and the guess is as likely to be wrong
acids.
Fruits of all kinds are their delight
as right.
Consequentlj', having no faith in
and, in the absence of anything better, they guesses, I let him eat his fill." And cerwill devour unripe gooseberries and the tainly any one judging of his policy by its
sourest of crabs.
Now, not only are vege- effects would be constrained to admit its
table acids, in common with mineral ones, wisdom.
In truth, this confidence, with
very good tonics, and beneficial as such when which most parents take upon themselves to
taken in moderation, but they have, when legislate for the stomachs of their children,
proves their unacquaintance with the princi* " Cyclopaedia of Practical Medicine."
ples of physiology
if they knew more they
gances.

:

-

—
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—

—
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like that which, for thousands of years, insisted on the necessity of swaddling-clothes.
It may indeed be true that, to the young
child's stomach, not yet endowed with much

muscular power, meat, which requires considerable trituration before it can be made
But this
into chyme, is an unfit aliment.
objection does not tell again.st animal food
from which the fibrous part has been exnor does it apply when, after the
tracted
;

two or three

years, considerable
vigor has been acquired. And
while the evidence in support of this dogma,
partially valid in the case of very young
children, is not valid in the case of older

lapse of

muscular

children, who are, nevertheless, ordinarily
treated in conformity with the dogma, the
adverse evidence is abundant and conclusive.
The verdict of science is exactly opposite to
have put the questhe popular opinion.
tion to two of our leading physicians, and to
several of the most distinguished physiologists, and they uniformly a^ee in the conclusion that children should have a diet not
less nutritive, but, if anything, more nutritive
than that of adults.
The grounds for this conclusion are obviIt needs but
ous, and the reasoning simple.
to compare the vital processes of a man
with those of a boy to see at once that the
demand for sustenance is relatively greater in
the boy than in the man. What are the ends
for which a man requires food ? Each day
wear
his body undergoes more or less wear
through muscular exertion, wear of the nervous system through mental actions, wear of
the viscera in carrying on the functions of
life
and the tissue thus wasted has to be renewed. Each day, too, bj- perpetual radiation, his body loses a large amount of heat
and as, for the continuance of the vital
actions, the temperature of the body must be

We

—

;

:

maintained, this loss has to be compensated
by a constant production of heat to which
end certain constituents of the food are unTo make
ceasingly undergoing oxidation.
up for the day's waste, and to supply fuel
for the day's expenditure of heat, are, then,
the sole purposes for which the adult reConsider, now, the case of the
quires food.
boy. He, too, wastes the substance of his
body by action and it needs but to note his
lestless activity to see that, in proportion to
;

;

—

;
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he probably wastes as much as a
man. He, too, loses heat by radiation and,
as his body exposes a greater surface in proportion to its mass than does that of a maa,
and therefore loses heat more rapidl}% the
quantity of heat-food he requires is, bulk, for
bulk, greater than that requited by a man.
So that even had the boy uo other vital processes to carry on than the man has, he would
his bulk,

;

need, relatively to his size, a somewhat larger
supply of nutriment. But, besides repairing
his body and maintaining its heat, the boy

—

After
has to make new tissue to grow.
waste and thermal loss have been provided
for, such surplus of nutriment as remains
goes to the further building up of the frame
and only in virtue of this surplus is normal
growth possible the growth that sometimes
takes place in the absence of such surplus,
causing a manifest prostration consequent
upon defective repair. How peremptory is
the demand of tlie unfolding organism for
school-boy
materials is seen alike in that
;

—

'

'

hunger" which after-life rarely parallels in
intensity, and in the comparatively quick

And if there needs
return of appetite.
further evidence of this extra necessity for
nutriment, we have it in the fact that, during
the famines following shipwrecks and other
disasters, the children are the first to die.
This relatively greater need for nutriment
being admitted, as it must perforce be, the
question that remains is, Shall we meet it by
giving an excessive quantity of what may be
called dilute food, or a more moderate quanThe nutriment
tity of concentrated food ?
obtainable from a given weight of meat is
obtainable only from a larger weight of bread,
or from a still larger weight of potatoes, and
so on. To fulfil the requirement, the quantity must be increased as the nutritiveness is
Shall we, then, respond to the
diminished.
extra wants of the growing child by giving
an adequate quantity of food as good as that
of adults ? Or, regardless of the fact that its
stomach has to dispose of a relatively larger
quantity even of this good food, shall we
further tax it by giving an inferior food in
still greater quantity ?
The answer is tolerably obvious. The
more the labor of digestion can be economized the more energy is left for the purThe funcposes of growth and action.
tions of the stomach and intestines cannot be
performed without a large supply of blood
and nervous power and in the comparative
lassitude that follows a hearty meal every
adult has proof that this supply of blood and
nervous power is at the expense of the system at large. If the requisite nutriment is
furnished by a great quantity of innutritions
food, more work is entailed on the viscera
than when it is furnished by a moderate
quantity of nutritious food. This extra
work is so much sheer loss a loss which in
children shows itself either in diminished energy or in smaller growth, or in both. The
inference is, then, that they should have a
;

—

which combines, as much as possible,
nutritiveness and digestibility.
It is doubtless true that boys and girls
may be brought up upon an exclusively, or
almost exclusively, vegetable diet. Among
the upper classes are to be found children to
diet

whom

comparatively little meat is given
and who, nevertheless, grow and appear in
good health. Animal food is scarcely tasted
by the ofEspriog of laboring people and yet
they reach a healthy maturity. But these
seemingly adverse facts have by no means
;

;

the weight commonly supposed. In the first
place, it does not follow that those who in
early years flourish on bread and potatoes
wiU eventually reach a fine development
and a comparison between the agricultural
laborers and the gentry in England, or between the middle and lower classes in
France, is by no means in favor of vegetable
In the second place, the question
feeders.
is not only a question of bulk, but also a
question of quality.
soft, flabby flesh

A

[165] 29

makes

as good a show as a firm one
but
though to the careless eye a child of full,
flaccid tissue may appear the equal of one
whose fibres are well toned, a trial of
strength will prove the difEerence.
Obesity
in adults is often a sign of feebleness.
Men
lose weight in training.
And hence the appearance of these low-fed children is by no
means conclusive. In the third place, not
only size but energy has to be considered.
Between children of the meat-eating classes
and those of the bread-and-potato-eating
classes there is a marked contrast in this respect.
Both in mental and physical vivacity
the low-fed peasant- boy is greatly inferior to
the better-fed son of a gentleman.
If we compare different classes of animals,
or different races of men, or the same animals or men when differently fed, we find
still more distinct proof that the degree of en;

" Grass is a very good prepcular system. "
aration for a bullock for Smithfield market,
but a very bad one for a hnuter. " It was
well known of old that, after passing the
summer months in the fields, hunters required some months of stable-feeding before
becoming able to follow the hounds, and
that they did not get into good condition
until the beginning of the next spring.

And

the modern practice is that insisted on
by Mr. Apperley, " Never to give a hunter
what is called a summer's run at grass,'
and, except under particular and very favorable circumstances, never to turn him out at
all."
That is to say, never give him poor
'

food great energy and endurance are to be
obtained only by the continuous use of very
:

So true is this that, as
proved by Mr. Apperley, prolonged highfeeding will enable a middling horse to
nutritive food.

depends on the nutritiveness of equal, in his performances, a first-rate horse
fed in the ordinary way. To which various
In a cow, subsisting on so innutritive a evidences add the familiar fact that, when a
food as grass, we see that the immense quan- horse is required to do double duty, it is the
tity required to be eaten necessitates an practice to give him beans
a food containenormous digestive system that the limbs, ing a larger proportion of nitrogenous, or
small in comparison with the body, are bur- flesh-making material, than his habitual oats.
dened by its weight that in carrying about
Once more, in the case of individual men
this heavy body and digesting this excessive the truth has been illustrated with equal or
quantity of food, a great amount of force is still greater clearness.
do not refer to
expended and that, having but little energy men in training for feats of strength, whose
remaining, the creature is sluggish. Com- regimen, however, thoroughly conforms to
pare with the cow a horse an animal of the doctrine.
refer to the experience of
nearly allied structure but adapted to a railway contractors and their laborers. It
more concentrated food. Here we see that has been for years past a well-established
the body, and more especially its abdominal fact that the English navvy, eating largely of
region, bears a much smaller ratio to the flesh, is far more efficient than a continental
limbs that the powers are not taxed by the navvy living on a less nutritive food
so
support of such massive viscera, nor the much more efficient that English contractors
digestion of so bulky a food
and that, as a for continental railways have habitually
consequence, there is great locomotive en- taken their laborers with them. That differergy and considerable vivacitJ^ If, again, we ence of diet and not difference of race
contrast the stolid inactivity of the grami- caused this superiority has been of late disnivorous sheep with the liveliness of the dog, tinctly shown. For it has turned out that
subsisting upon flesh or farinaceous food, or when the continental navvies live in the same
a mixture of the two, we see a difference style as their English competitors they pressimilar in kind, but still greater in degree. ently rise, more or less nearly, to a par with
And after walking through the Zoological them in efficiency. To which fact let us
Gardens, and noting the restlessness with here add the converse one, to which we can
which the carnivorous animals pace up and give personal testimony based upon six
down their cages, it needs but to remember months' experience of vegetarianism, that
that none of the herbivorous animals habit- abstinence from meat entails diminished enually display this superfluous energy, to see ergy of both body and mind.
Do not these various evidences distinctly
how clear is the relation between concentraindorse our argiiment respecting the feeding
tion of food and degree of activity.
That these differences are not directl}' of children ? Do they not imply that, even
consequent upon differences of constitution, supposing the same stature and bulk to be
as some may argue, but are directly conse- attained on an innutritive as on a nutritive
quent upon differences in the food which the diet, the quality of tissue is greatly inferior ?
creatures are constituted to subsist on, is Do they not establish the position that,
proved by the fact that they are observable where energy as well as growth has to be
between different divisions of the same spe- maintained, it can only be done by high feedcies.
Take the case of mankind. The Aus- ing ? Do they not confirm the a priori contralians, Bushmen, and others of the lowest clusion that, though a child of whom little is
savages, who live on roots and berries, varied expected in the way of bodily or mental acby larvae of insects and the like meagre fare, tivity may thrive tolerably well on farinaare comparatively puny in stature, have large ceous substances, a cliild who is daily reabdomens, soft and undeveloped muscles, quired, not only to form the due amount of
aad are quite unable to cope with Euro- new tissue, but to supply the waste consepeans, either in a struggle or in prolonged quent on great muscular action, and the furexertion.
Count up the wild races who are ther waste consequent on hard exercise of
well grown, strong and active, as the Kafiirs, brain, must live on substances containing a
North American Indians, and Patagonians, larger ratio of nutritive matter ? And is it
and you find them large consumers of flesh. not an obvious corollary that! denial of this
The ill-fed Hindoo goes down before the Eng- better food will be at the expense either of
lishman fed on more nutritive food, to growth, or of bodily activity, or of mental
whom he is as inferior in mental as in phys- activity, as constitution and circumstances
believe no logical intelAnd generally, we think, the may determine ?
ical energy.
hi^ory of the world shows that the well-fed lect will question it. Tolhink otherwise is
j^ces have been the energetic and dominant to entertain in a disguised form the old fallacy of the perpetual-motion schemers that
races.
Still stronger, however, becomes the argu- it is possible to get power out of nothing.
Before leaving the question of food, a few
ment, when we find that the same individual
animal becomes capable of more or less ex- words must be said on another requisite
In this respect the dietary of the
ertion according as its food is more or less variety.
nutritious.
This has been clearly demon- young is very faulty. If not, like our solThough diers, condemned to " twenty years of boiled
strated in the case of the horse.
flesh may be gained by a grazing horse, beef," our children have mostly to bear a
as putting him to hard monotony which, though less extreme and
strength is lost
work proves. " The consequence of turning less lasting, is quite as clearly at variance
At dinner, it is
horses out to grass is relaxation of the mus- with the laws of health.
er^j^-esSehtially

the food.

—

;

;

We

;

—
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:

;

;
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is more or negatives a diet deficient in those waste matchanged day by day. ters which give adequate mass. Though the
But week after week, month after month, size of tlie digestive organs is less in the
year after year, comes the same breakfast of well-fed civilized races than in the ill-fed savand though their size may eventbread-and-'milk. or, it may be, oatmeal por- age ones
ridge.
And with like persistence the day is ually diminisli still further, j^et for the time
closed, perhaps with a second edition of the being the bulk of the ingesta must be deterbread-and-milk, perhaps with tea and bread- mined by the existing capacity. But, paying
due regard to these two qualifications, our
and-butter.
This practice is opposed to the dictates of conclusions are, that the food of children
physiology. The satiety produced by an should be highly nutritive, that it should be
often -repeated dish, and the gratification varied at each meal and at successive meals,
caused by one long a stranger to the palate, and that it should be abundant.

true, they usually have
less mixed, and tliat is

food that

;

are not meaningless, as many carelessly assume but they are the incentives to a wholesome diversity of diet. It is a fact, established by numerous experiments, that there
is scarcely any one food, however good,
which supplies in due proportions or right
forms all the elements required for carrying
on the vital processes in a normal manner
from whence it is to be inferred that frequent change of food is desirable to balance
It is a furthe supply of all the elements.
ther fact, well known to physiologists, that
the enjoyment given by a much-liked food
is a nervous stimulus which, by increasing
the action of the heart, and so propelling the
blood with increased vigor, aids in the subsequent digestion. And these truths are in harmony with the maxims of modern cattlefeeding, which dictate a rotation of diet.
Not only, however, is periodic change of
food very desirable, but, for the same reasons, it is very desirable that a mixture of
food should be taken at each meal. The better balance of ingredients and the greater nervous stimulation are advantages which hold
here as before. If facts are asked for, we
may name as one, the comparative ease with
which the stomach disposes of a French dinner, enormous in quantity but extremely
varied in material. Few will contend that
an equal weight of one kind of food, however well cooked, could be digested with as
much facility. If any desire further facts,
they may find them in every modern book
on the management of animals. Animals
thrive best when each meal is made up of
several things.
And indeed, among men of
science the truth has been long ago established.
The experiments of Goss and Stark
" afford the most decisive proof of the advantage, or rather the necessity, of a mixture
of substances, in order to produce the compound which is the best adapted for the action of the stomach."*
Should any object, as probably many will,
that a rotating dietary for children, and one
which also requires a mixture of food at each
meal, would entail too nuich trouble, we reply
that no trouble is thought too great which conduces to the mental development of children,
and that for their future welfare good bodily
development is equally important. Moreover,
it seems alike sad and strange that a trouble
which is cheerfully taken in the fattening of
pigs should be thought too great in the rearing of children.
One more paragraph, with the view of
warning those who may propose to adopt
the regimen indicated. The change must
not be made suddenly for continued lowfeeding so enfeebles the system as to disable
it from at once dealing with a high diet.
Deficient nutrition is itself a cause of d3'sThis is true even of animals.
pepsia.
" When calves are fed with skimmed milk,
or whey, or other poor food, they are liable
Hence, therefore, where
to indigestion."!
the energies are low, the transition to a generous diet must be gradual, each increment
of strength gained justifying a further increase of nutriment.
Further, it should always be borne in mind that the concentration of nutriment may be carried too far.
bulk sufficient to fill the stomach is one reqand this requisite
uisite of a proper meal
;

:

;

A

;

* " Cyclopaedia of Anatomy and Physiology."
+ Morton's "Cyclopsedla of Agriculture."

"With clothing as with food,

the estab-

we believe to be the true one, and that
inevitable detriment results from the
needless loss of animal heat to which they
are subject.
For when, the constitution being sound
sion

an

enough to bear it, exposure does produce
hardness, it does so at the expense of growth.
This truth is displayed alike in animals and
in man.
The Slietland pony bears greater
inclemencies than the horses of the south,
but

is

Highland sheep and

dwarfed.

cattle,

living in a colder climate, are stunted in comparison with English breeds. In both the
arctic and antarctic regions the human race

falls much below its ordinary height
the
Here, too, asceticism peeps out. Laplander and Esquimaux are very short
There is a current theory, vaguelj' enter- and the Terra del Fuegians, who go naked
tained, if not put into a definite formula, that in a cold latitude, are described by Darwin
They as so stunted and hideous that " one can
the sensations are to be disregarded.
do not exist for our guidance, but to mislead hardly make one's self believe they are felus, seems to be the prevalent belief reduced low-creatures."
It is a grave error
we
to its naked form.
Science clearly explains this dwarfishness
are much more beneficently constituted. It is produced by great abstraction of heat
shownot obedience to the sensations, but disobe- ing that, food and other things being equal,
dience to them, which is the habitual cause of it unavoidably results. For,
as before
It is not the eating when hun- pointed out, to make up for that cooling by
bodily evils.
gry, but the eating in the absence of appe- radiation which the body is constantly unIt is not .the drinking dergoing, there must be a constant oxidation
tite which is bad.
when thirsty, but the continuing to drink of certain matters which form part of the
when thirst has ceased that is the vice. food. And in proportion as the thermal loss
Harm results not from breathing that fresh is great must the quantity of these matters
air which every healthy person enjoys, but required for oxidation be great.
But the
from contiuuing to breathe foul air, spite of power of the digestive organs is limited.
Harm results not Hence it follows that when they have to
the protest of the lungs.
from taking that active exercise which, as prepare a large quantity of this material needevery child shows us, nature strongly ful for maintaining the temperature, they can
prompts, but from a persistent disregard of prepare but a small quantity of the material
Not that menial which goes to build up the frame. Excesnature's
promptings.
activity which is spontaneous and enjoyable sive expenditure for fuel entails diminished
does the mischief, but that which is per- means for other purposes wherefore there
severed in after a hot or aching head com- necessarily results a body small in size, or in-

lished tendency

is

toward an improper scan-

:

tiness.

:

:

;

mands
which

Not that bodily exertion
pleasant or indifferent does injury,
but that which is continued wheu exhaustion forbids.
It is true that, in those who
have long led unhealthy lives, the sensations
trustworthy
guides.
People who
are not
have for years been almost constantly indoors, who have exercised their brains very
much, and their bodies scarcely at all, who
iu eating have obeyed their clocks without
consulting their stomachs, may very likely
he misled by their vitiated feelings. But
their abnormal state is itself the result of
Had they from
transgressing their feelings.
desistance.

is

ferior in texture, or both.

Hence

the great importance of clothing.
" Our clothing is, in refersays
ence to the temperature of the body, merely
an equivalent for a certain amount of food.
By diminishing the loss of heat it diminishes
the amount of fuel needful for maintaining
the heat and when the stomach has less to

As Liebig

:

'

;

in preparing fuel it can do more in preparing other materials. This deduction is
entirely confirmed by the experience of those
who manage animals. Cold can be borne by
animals only at an expense of fat, or muscle,
or growth, as the case may be. " If fattening
cattle are exposed to a low temperature,
either their progress must be retarded or a
great additional expenditure of food incurred."* Mr. Apperley insists strongly
that to bring hunters into good condition it
is necessary that the stable should be kept

do

childhood up never disobeyed what we may
term the physical conscience, it would not
have been seared, but would have remained
a faithful monitor.
Among the sensations serving for our guidance are those of heat and cold and a clothing for children which does not carefully warm. And among those who rear racers it
consult these sensations is to be condemned. is an established doctrine that exposure is to
The common notion about " hardening " isa be avoided.
The scientific truth thus illustrated by ethgrievous delusion.
Children are not unfrehardened
out of the world and nology, and recognized by agriculturists and
quently
those who survive permanently suffer either sportsmen, applies with double force to chilgrowth or constitution. " Their delicate dren. In proportion to their smallness and
appearance furnishes ample indication of the the rapidity of their growth is the injury
mischief thus produced, and their frequent from cold great. In France new-born inattacks of illness might prove a warning even fants often die in winter from being carried
to unreflecting parents," says Dr. Combe. to the office of the maire for registration.
The reasoning on which this hardening the- " M. Quetelet has pointed out that in Belory rests is extremely superficial. Wealthy gium two infants die in January for one that
And in Russia the infant
parents, seeing little peasant boys and girls dies in July."
playing about in the open air onlj' half mortality is something enormous. Even
clothed, and joining with this fact the gen- when near maturity the undeveloped frame
as
eral healthiness of laboring people, draw the is comparatively unable to bear exposure
unwarrantable conclusion that the healthi- witness the quickness with which young solThe
ness is the result of the exposure, and resolve diers succumb in a trying campaign.
We have alreadj' adrationale is obvious.
to keep their own offspring scantily covered
It is forgotten that these urchins who gam- verted to the fact that, in consequence of the
bol upon village-greens are in many respects varjing relation between surface and bulk, a
favorably circumstanced that their days are child loses a relatively larger amount of heat
spent in almost perpetual play, that they than an adult and here we must point out
are always breathing fresh air, and that that the disadvantage under which the child
Lehmann says
their systems are not disturbed by overtaxed thus labors is very great.
brains.
For aught that appears to the con- " If the carbonic acid excreted by children or
trary, their good health may be maintained, 3'oung animals is calculated for an equal
not in consequence of but in spite of their
* " Morton's Cyclopsedia of ALrriciilture."
deficient clothing.
This alternative conclu;

'

'

'

'

;
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results that children proadults. "I
the quantity of carbonic acid given off
varies with tolerable accuracy as the quant[And thus we see that
ty of heat produced.
in children the system, even when not placed
at a disadvantage, is called upon to provide
nearly double the proportion of material for
j
nerating heat.
See, then, the extreme folly of clothing the
young scantily. What father, full grown
though he is, losing heat less rapidly as he
does, and having no physiological necessity
but to supply the waste of each day what
father, he ask, would think it salutary to go
it

duce nearly twice as much acid as

Now

i

—

about with bare legs, bare arms, and bare
neck? Yet this tax upon the system, from
which he would shrink, he inflicts upon his

who are so much less able to bear
he does not inflict it, sees it inflicted
without protest. Let him remember that
every ounce of nutriment needlessly expended for the maintenance of temperature is so
much deducted from the nutriment going to
build up the frame and maintain the energies, and that even when colds, congestions,
or other consequent disorders are escaped,
diminished growth or less perfect structure
little
it

!

ones,

or, if

is inevitable.

The

rule is, therefore, not to dress in an
invariable way in all cases, but to put on
clothing in kind and quantity mfficient in the
individual case to protect tlie body effectually
> from an abiding sensation of cold, however
slight."
This rule, the importance of which
Dr. Combe indicates by the italics, is one in
which men of science and practitioners
have met with none competent
agree.
to form a judgment on the matter who do
not strongly condemn the exposure of children's limbs. If there is one point above
others in which "pestilent custom" should
i

;

1
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ness by this unscrupulous regard for appear- nothing like vigorous exertion has been visiances, even when they are not, by early ble.
death, literally sacrificed to the Molocti of
this astonishing difference? Is it
maternal vanity.
are reluctant to coun- that the constitution of a girl differs so ensel strong measures, but really the evils are tirely from that of a boy as not to need these
so great as to justify, or even to demand, a active exercises ? Is it that a girl has none
peremptory interference on the part of of the promptings to vociferous play by
fathers.
which boys are impelled ? Or is it that,
Our conclusions are, then, that while the while in boys these promptings are to be reclothing of children should never be in such garded as securing that bodily activity withexcess as to create oppressive warmth, it out which there cannot be adequate developshould always be sufficient to prevent any ment, to tlieir sisters nature has given them
general feeling of cold * that instead of the for no purpose whatever unless it be for the
flimsy cotton, linen, or mixed fabrics com- vexation
of schoolmistresses?
Perhaps,
monly used, it should be made of some good however, we mistake the aim of those who
non-conductor, such as coarse woollen cloth
train the gentler sex.
have a vague susthat it should be so strong as to receive little picion that to produce a robust physique is
the
hard
wear
damage from
and tear which thought undesirable ; that rude health and
childish sports will give it ; and that its colors abundant vigor are considered somewhat
should be such as will not soon suffer from plebeian that a certain delicacy, a strength

Why

We

—

;

We

;

;

use and exposure.
To the importance of bodily axercise most
people are in some degree awake. Perhaps
less needs saying on this requisite of physical
education than on most others at any rate,
Public
iu so far as boys are concerned.
schools and private schools alike furnish
and there is
tolerably adequate play -grounds
usually a fair share of time for out-of-door
games, and a recognition of them as needful.
In this, if in no other direction, it seems admitted that the natural promptings of boyish
instinct may advantageously be followed
and, mdeed, in the modern practice of breaking the prolonged morning and afternoon's
lessons by a few minutes' open-air recreation we see an increasing tendency to conform school regulations to the bodily sensaHere, then, little needs
tions of the pupils.
to be said in the way of expostulation or sug,

;

;

;

gestion.

But we have been obliged to qualify this
admission by inserting the clause " in so far
Unfortunately, the
as boys are concerned."
fact is quite otherwise in the case of girls.
It chances, somewhat strangely, that we have
daily opportunity of drawing a comparison.
We have both a boys' and a girls' school
within view, and the contrast between them
In the one case nearly the
is remarkable.
mountebank dress which Le petit Courrier whole of a large garden is turned into an
des Dames indicates, regardless of its insuffi- open gravelled space, affording ample scope
ciency and unfitness, is monstrous. Discom- for games, and supplied with poles and horifort, more or less great, is inflicted
frequent zontal bai'S for gymnastic exercises. Every
disorders are entailed, growth is checked or day before breakfast, again toward eleven
stamina undermined, premature death not o'clock, again at mid-day, again in the afteruncommonly caused, and all because it is noon, and once more after school is over, the
thought needful to make frocks of a size and neighborhood is awakened by a chorus of
material dictated by French caprice.
Not shouts and laughter as the boys rush out to
only is it that for the sake of conformity play and for as long as they remain, both
mothers thus punish and injure their little eyes and ears give proof that they are abones by scantiness of covering, but it is that sorbed in that enjoyable activity which
from an allied motive they impose a style of makes the pulse bound and insures the
dress which forbids healthful activity.
To healthful activity of every organ. How unplease the eye, colors and fabrics are chosen like is the picture offered by the " Establishtotally unfit to bear that rough usage which ment for Young Ladies !"
Until the fact
unrestrained play involves and then to pre- was pointed out, we actually did not know
vent damage the unrestrained play is inter- that we had a girls' school as close to us as
" Get up this moment
dicted.
you will the school for boys. The garden, equally
soil your clean frock," is the mandate issued large with the other, affords no sign whatto some urchin creeping about on the floor. ever of any provision for juvenile recreation,
" Come back
j'ou will dirty your stock- but is entirely laid out with prim grassplots,
ings," calls out the governess to one of her gravel-walks, shrubs, and flowers, after the
charges, who has left the footpath to scram- usual suburban style.
During five months
ble up a bank.
Thus is the evil doubled. we have not once had our attention drawn to
That they may come up to their mamma's the premises by a shout or a laugh. Occastandard of prettiness, and be admired by her sionally girls may be observed sauntering
visitors, children must have habiliments defi- along the paths with their lesson-books in
cient in quantity and unfit in texture
and their hands, or else walking arm-in-arm.
that these easily-damaged habiliments may be Once, indeed, we saw one chase another
kept clean and uninjured, the restless activ- round the garden but, with this exception.
ity, so natural and needful for the young, is

be ignored it is this,
Lamentable, indeed, is it to see mothers
seriously damaging the constitutions of their
children out of compliance with an irrational
fashion.
It is bad enough that they should
themselves conform to every folly which our
Gallic neighbors please to initiate
but that
they should clothe their children in any
;

;

;

;

:

:

;

not competent to more than a mile or two's
walk, an appetite fastidious and easily satisfied, joined with that timidity which commonly accompanies feebleness, are held more
ladylike.
do not expect that any would
distinctly avow this
but we fancy the governess-mind is haunted by an ideal young
lady bearing not a little resemblance to this
type.
If so, it must be admitted that the es-

We

;

tablished system is admirably calculated to
But to suppose that such
realize this ideal.
is the ideal of the opposite sex is a profound
mistake. That men are not commonly drawn
toward masculine women, is doubtless true.
That such relative weakness as rails for the
protection of superior strength is an element
of attraction we quite admit. But the difference to which the feelings thus respond is the
natural, pre-established difference, which
will assert itself without artificial appliances.
And when, by artificial appliances, the degree of this difference is increased, it becomes an element of repulsion rather than
attraction.

" Then girls should be allowed to run wild
become as rude as boys, and grow up
into romps and hoydens 1" exclaims some
defender of the proprieties. This, we presume, is the ever-present dread of schoolmistresses.
It appears, on inquiry, that at " Establishments for Y'^oung Ladies" noisy play
like that daily indulged in by boys is a pun-

—to

and it is to be inferred that
this noisy play is forbidden, lest unladylike
ishable offence

;

The fear is quite
the sportive acprevent them
not
tivity allowed to boys does
from growing up into gentlemen, why
should a like sportive activity allowed to
girls prevent them from growing up into
ladies ? Rough as may have been their ac
habits should be formed.
For
groundless, however.

if

customed play-ground frolics, youths who
have left school do not indulge in leap-frog in
the street or marbles in the drawing-room.
Abandoning their jackets, they abandon at
the same time boyish games, and display an
anxiety often a ludicrous anxiety to avoid
whatever is not manly. If now, on arriving
at the due age, this feeling of masculine dignity puts so efficient a restraint on the romping sports of boyhood, will not the feeling of
feminine modesty, graduallj' strengthening
as maturity is approached, put an efficient

—

—

sports of girlhood?
a greater regard for
appearances than men ? and will there not
consequently arise in them even a stronger
check to whatever is rough or boisterous?
absurd is the supposition that the womrestraint

on the

like

Have not women even

How

anly instincts wo Id not asseit themselves
but for the rigorous discipline of schoolmis-

;

more or less restrained. The exercise which
*
is needful
becomes doubly requisite when the clothing and Itarms
have
insufficient is cut short lest it should deface the clothing.
Would that the terrible
cruelty of this system could be seen by those
who maintain it.
do not hesitate to say
that, through enfeebled health, defective eneris

We

and consequent non-success in life,
thousands are annually doomed to unhappi-

gies,

remark that children whose legs
been from the beginning habitually
to

without covering, cease to be conscious that the exposed surfaces are cold, .just as by use we have all
ceased to be conscious that our faces are cold, even
when out of doors. But thou^Hi in such children the
sensations no longer protest, it does not follow that
the system escapes injury; any more than it follows
that the Fuegian is undamaged by exposure because
he bears with indifference the melting of the falling
snow on his naked body.

tresses

!

this, as in other cases, to remedy the
evils of one artificiality another artificiality

In

has been introduced. The natural spontaneous exercise having been forbidden, and the
bad consequences of no exercise having become conspicuous, there has been adopted a
system of factitious exercise— gymnastics.
That this is better than nothing we admit
but that it is an adequate substitute for play

;
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defects are both positive and
In the first place, these formal,
muscular motions, necessarily much less vathose accompanying juvenile
ried than
sports, do not secure so equable a distribution of action to all parts of tlie body,
•whence it results that the exertion falling on
special parts produces fatigue sooner than it
x»e deny.
negative.

The

would

have done

else

:

add to which

that, if

constantly repeated, this exertion of special
parts leads to a disproportionate development. Again, the quantity of exercise thus
taken will be deficient, not only in consequence of uneven distribution, but it will be
further deficient in consequence of lack of
interest.
Even when not made repulsive, as
they sometimes are, by assuming the shape
of appointed lessons, these monotonous movements are sure to become wearisome from
Competition, it
the absence of amusement.
but it is not a
is true, serves as a stimulus
lasting stimulus, like that enjoyment which
accompanies varied play. Not only, however, are gymnastics inferior in respect of the
quantity of mus(!ular exertion which they
secure they are still more inferior in respect
of the quality.
This comparative want of
enjoyment to which we have just referred as
a cause of early desistance from artificial exercises is also a cause of inferiority in the
The
effects they produce on the system.
common assumption that so long as the
amount of bodily action is the same, it matters not whether it be pleasurable or otherwise, is a grave mistake. An agreeable
mental excitement has a highly invigorating
influence.
See the effect produced upon an
invalid by good news, or by the visit of an
old friend.
Mark how caretul medical men
are to recommend lively society to debilitated
patients.
Remember how beneficial to the
health is the gratification produced by change
of scene.
The truth is that happiness is the
most powerful of tonics. By accelerating the
circulation of the blood it facilitates the performance of every function, and so tends alike
to increase health when it exists and to restore
it when it has been lost.
Hence the essential
The exsuperiority of play to gymnastics.
treme interest felt by children in their games
and the riotous glee with which they carry
on their rougher frolics are of as much importance as the accompanying exertion.
And as not supplying these mental stimuli,
;

;

gymnastics must be fundamentally defective.
Granting then, as we do, that formal exercises of the limbs are better than nothing
granting, further, that they may be used with
ad vantage as supplementary aids, we yet contend that such formal exercises can never
supply the place of the exercises prompted
by nature. For girls as well as boys the
sportive activities to which the instincts impel are essential to bodily welfare.
Whoever forbids them forbids the divinely-appointed means to physical development.
topic still remains one perhaps more
urgently demanding consideration than any
of the foregoing.
It is asserted by not a few,
that among the educated classes the younger
adults and those who are verging upon maturity are, on the average, neither so well
grown nor so strong as their seniors. When
first we heard this assertion we were inclined
to disregard it as one of the many manifestations of the old tendency to exalt the past at
Calling to mind
the expense of the present.
the facts that, as measured by ancient armor,
modern men are proved to be larger than ancient men, and that the tables of mortality
show no diminution, but rather an increase in
the duration of life, we paid little attention
Deto what seemed a groundless belief.
greatly
tailed obsei-vation, however, has
shaken our opinion. Omitting from the
comparison the laboring classes, we have noticed a majority of cases in which the children do not reach the stature of their parents
and in massiveness, making due allowance for difference of age, there seems a
like inferiority.
In health the contrast ap-

—

A

;

Men of past generations,
iving riotously as they did, could bear much
more than men of the present generation,
who live soberly, can bear. Though they
drank hard, kept irregular hours, were regardless of fresh air, and thought little of
cleanliness, our recent ancestors were capable of prolonged application without injury
even to a ripe old age witness the annals of
the bench and the bar.
Yet we who think
much about our bodily welfare who eat
f>ears still greater.

she was underfed and overworked, that sb

from vertigo on rising ii
the morning, and whose children, inheriting je
this enfeebled brain, are several of them un s
able to bear even a moderate amount of studj tc
without headache or giddiness. At the pres
ent time we have daily under our eyes £
young lady whose system has been damagect
for life by the college course through whichfi
she has passed. Taxed as she was to suet
an extent that she had no energy left for ex-.;
with moderation, and do not drink to excess
ercise, she is, now that she has finished her('
who attend to ventilation, and use frequent education, a constant complainant. Appetit(«
ablutions who make annual excursions, and small and very capricious, mostly refusingp
have the benefit of greater medical knowl- meat
extremities perpetually cold, even*
edge we are continually breaking down when the weather is warm
a feebleness
under our work. Paying considerable atten- which forbids anything but the slowest walk
tion to the laws of health, we seem to be ing, and that only for a short time
palpita
weaker than our grandfathers, who in many tion on going upstairs greatly impaired vis
respects defied the la ws of health. And j udg- ion these, joined with checked growth and
ing from the appearance and frequent ail- lax tissue, are among the results entailed.
ments of the rising generation, they are like- And to her case we may add that of her friend
ly to be even less robust than ourselves.
and fellow-student, who is similarly weak,
What is the meaning of this ? Is it that who is liable to faint even under the excitepast overfeeding, alike of adults and juve- ment of a quiet party of friends, and who
niles, was less injurious than the underfeed- has at length been obliged by her medical ating to which we have adverted as now so tendant to desist from study entirely.
general ? Is it that the deficient clothing
If injuries so conspicuous are thus frewhich this delusive hardening theory has en- quent, how very general must be the smaller
couraged is to blame ? Is it that the greater and inconspicuous injuries. To one case
or less discouragement of juvenile sports, in where positive illness is directly traceable to
deference to a false refinement, is the cause ? over-application, there are probably at least
From our reasonings it may be inferred that half a dozen cases where the evil is unobtrueach of these has probably had a share in sive and slowly accumulating cases where
producing the evil. But there has been yet there is frequent derangement of the funcanother detrimental influence at work, per- tions, attributed to this or that special cause,
haps more potent than any of the others we or to constitutional delicacy cases where
meari excess of mental application.
there is retardation and premature arrest of
On old and young the pressure of modern bodily growth cases where a latent tendenlife puts
a still-increasing strain. In all cy to consumption is brought out and estabbusinesses and professions intenser competi- lished cases where a predisposition is given
tion taxes the energies and abilities of every to that now common cerebral disorder
adult
and, with the view of better fitting brought on by the hard work of adult life.
the young to hold their place under this in- How commonly constitutions are thus undertenser competition, they are subject to a mined, will be clear to all who, after noting
more severe discipline than heretofore. The the frequent ailments of hard-worked profesdamage is thus doubled. Fathers, who find sional and mei'cantile men, will reflect on the
not only that they are run hard by their mul- disastrous effects which undue application
tiplying competitors, but that, while laboring must produce upon the undeveloped systems
under this disadvantage, they have to main- of the young. The young are competent to
tain a more expensive style of living, are all bear neither as much hardship nor as much
the year round obliged to work early and physical exertion, nor as much mental exerlate, taking little exercise and getting but tion, as the full grown.
Judge, then, if the
The constitutions, shaken full grown so manifestlj' suffer from the
short holidays.
by this long-continued over-application, they excessive mental exertion required of them,
bequeath to their children. And then these how great must be the damage which a mencomparatively feeble children, predisposed as tal exertion, often equally excessive, inflicts
they are to break down even under an ordi- upon the young
nary strain upon (heir energies, are required
Indeed, when we examine the merciless
to go through a curriculum much more ex- school-drill to which many children are subtended than that prescribed for the unenfee- jected, the wonder is, not that it does great
bled children of past generations.
injury, but that it can be borne at all.
Take
That disastrous consequences must result the instance given by Sir John Forbes from
from this cumulative transgression might be personal knowledge and which he asserts,
and that they do after much inquiry, to be an average sample
predicted with certainty
result everj' observant person knows.
Go of the middle-class girls' -school system
where you will, and before long there come throughout England. Omitting the detailed
under your notice cases of children or divisions of time, we quote the summary of
youths of either sex more or less injured by the twenty -four hours
undue study. Here, to recover from a state In bed
9 hoars (the younger 10)
of debility thus produced, a year's rustica- In school, at their studies
"
and
tasks
9
There you
tion has been found necessary.
school, or in the house,
find a chronic congestion of the brain, that In
the other at optional studhas already lasted many months, and threaties or the work, younger
at play
ens to last much longer. Now you hear of a
3H "" (the younger 2 >4)
1^4
fever that resulted from the over-excitement At meals
Exercise in the open air,
And,
in some way brought on at school.
in the shape of a formal
walk, often with lessonagain the instance is that of a youth who
books in hand, and even
has already had once to desist from his studinvariabljr suffers

:

;

;

;

;

—

;

;

;

—

;

—

:

;

;

;

;

!

;

;
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ies,

this only when the weather is fine at the ap-

is

pointed time

and who, since he has returned to them,
frequently taken out of his class in a faintstate facts facts that have not
ing fit.
been sought for, but have been thrust upon
our observation during the last two years,
and that too within a very limited range.

We

—

1

"
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And what are the results of this " astounding regimen, " as Sir John Forbes terms it ? Of
Quite recently we had the opportunity of course feebleness, pallor, want of spirits, genmarking how the evil becomes hereditary, eral ill-health. But he describes something
This utter disregard of physical welthe case being that of a lady of robust par- more.
entage whose system was so injured by the fare, out of extreme anxiety to cultivate the
regime of a Scotch boarding-school, where mind this prolonged exercise of the brain
Nor have we by any means exhausted

the

list.

—

—

:
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—

he found of the educated community, these training
by disor- colleges, even in the absence of all other evimalformation.
by
He dence, would conclusively imply a prevailing
dered functions but
" We lately visited, in a large town, jj tendency to an unduly urgent system of culsays
boarding-school containing forty girls and ture.
It seems strange that there should be so
we learned, on close and accurate inquiry,
that there was not one of the girls who had little consciousness of the dangers of overbeen at the school two years (aud the majori- education during youth, when there is so
ty had been as long) that was not more or general a consciousness of the dangers of
*
over-education during childhood. Most parless crooked!"
It may be that since 1833, when this was ents are more or less aware of the evil conIn
written, some improvement has taken place. sequences that follow infant precocity.
We hope it has. But that the system is still every society may be heard reprobation of
common nay, that it is in some cases carried those who too early stimulate the minds of
even to a greater extreme than ever we can their little ones. And the dread of this early
personally testify. We recently went over stimulation is great in proportion as there is
a training college for young men one of adequate knowledge of the effects witness
those instituted of late years for the purpose the implied opinion of one of our most dis-

aud deficient exercise of the limbs
to be habitually followed, not only
:

;

.

—

—
—

;

of supplying schools with well-disciplined
Here, under official supervision,
teachers.
where something better than the judgment
of private schoolmistresses might have been
looked for, we found the daily routine to be
as follows

At

6 o'clock the students are called.
" 7 to 8 studies.
" 8 to 9 Scripture reading, prayers, and breakfast.
" 9 to 12 studies.
" 1-.J lo\% leisure, nominally devoted to walking
or other exercise, but often spent in study.
" \)i to 2 dinner, the meal commonly occupying

twenty minutes.
" 2 to 5 studies.
" 5 to 6 tea and relaxation.
" 6 to8H studies.

8H

tinguished

professors

physiology,

of

—

—

—

to 9Yt private studies in preparing lessons for

the next day.
to bed.

" 10

;

Thus, out of the twenty-four hours, eight
four and a quarter are
are devoted to sleep
occupied in dressing, prayers, meals, and the
;

brief periods of rest accompanying them
ten and a half are given to study and one
and a quarter to exercise, which is optional
;

who

told us that he did not intend his little boy
to learn any lessons until he was eight years
old.
But while to all it is a familiar truth
that a forced development of intelligence in
childhood entails disastrous results either
physical feebleness, or ultimate stupidity, or
early death it appears not to be perceived
that throughout youth the same truth holds.
Yet it is certain that it must do so. There
is a given order in which and a given rate at
which the faculties unfold. If the course
of education conforms itself to that order and
rate, well.
If not if the higher faculties
are early taxed by presenting an order of
knowledge more complex and abstract than
can be readily assimilated or if, by excess
of culture, the intellect in general is developed
to a degree beyond that which is natural to
the age the abnormal result so produced
will inevitably be accompanied by some
equivalent, or more than equivalent, evil.

—

of extreme rapid growth which sometimes occur in childhood, the great abstraction of energy is shown in the attendant
prostration, bodily and mental.
Once more,
the facts that violent muscular exertion after
eating will stop digestion, and that children
who are early put to hard labor become
stunted, similarly exhibit the antagonism
similarly imply that excess of activity in one
direction involves deficiency of it in other
directions.
Now the law which is thus
manifest in extreme cases holds in all cases.
These injurious abstractions of energy as
certainly take place when the undue demands
are slight and constant as when they are
great and sudden.
Hence if in youth the
expenditure in mental labor exceeds that
which nature had provided for, the expenditure for other purposes falls below what it
should have been, and evils of one kind or
other are inevitably entailed. Let us briefly
consider these evils.
Supposing the over-activity of brain not to
be extreme, but to exceed the normal activity only in a moderate degree, there will be
nothing more than some slight reaction on
the development of the body the stature
falling a little below that which it would else
have |reached, or the bulk being less than it
would have been, or the quality of tissue
being not so good. One or more of these
The extra
effects must necessarily occur.
quantity of blood supplied to the brain, not
only during the period of mental exertion
but during the subsequent period in which
the waste of cerebral substance is being made
good, is blood that would else have been circulating through the limbs and viscera and
the amount of growth or repair for which
that blood would have supplied materials is
This physical reaction being certain,
lost.
the question is, whether the gain resulting
from the extra culture is equivalent to the
loss? whether detect of bodily growth, or
the want of that structural perfection which
gives high vigor and endurance, is compensated for by the additional knowledge
gained ?
When the excess of mental exertion is
greater, there follow results far more serious, telling not onlj"- against bodily perfection but against the perfection of the brain
itself. It is a physiological law, first pointed
out by M. Isidore St. Hilaire, and to which
fits

:

;

Fpr nature is a strict accountant and if
you demand of her in one direction more than
and often avoided. Not only, however, is she is prepared to lay out, she balances the
it that the ten and a half hours of recogaccount by making a deduction elsewhere.
nized study are frequently increased to eleven If you will let her follow her own course,
and a half by devoting to books the time set taking care to supply, in right quantities and
apart for exercise, but some of the students kinds, the raw materials of bodily and menwho are not quick in learning get up at four tal growth required at each age, she will
o'clock in the morning to prepare their les- eventually produce an individual more or less
sons, and are actually encouraged by their evenly developed.
If, however, you insist
teachers to do this
The course to be passed on premature or undue growth of any one
through in a given time is so extensive, the part, she will, with more or less protest, conteachers, whose credit is at stake in getting cede the point
but that she may do j'our
their pupils well through the examinations extra work she must leave some of her more
are so urgent, and the difficulty of satisfy- important work undone.
Let it never be attention has been drawn by Mr. Lewes in
ing the requirements is so great, that pupils forgotten that the amount of vital energy his essay on "Dwarfs and Giants," that
are not uncommonly induced to spend twelve which the body at any moment possesses is there is an antagonism between growth and
and thirteen hours a day in mental labor
By growth, as used in this anlimited, and that, being limited, it is impos- development.
It needs no prophet to see that the bodily sible to get from it more than a fixed quan- tithetical sense, is to be understood increase
injury inflicted must be great.
As we were tity of results. In a child or youth the de- of size; by development, increase of structv re.
told by one of the inmates, those who arrive mands upon this vital energy are various and And the law is, that great activity in either
with fresh complexions quickly become urgent. As before pointed out, the waste of these processes involves retardation or
blanched. Illness is frequent there are al- consequent on the day's bodily exercise has arrest of the other. A familiar illustration is
ways some on the sick-list. Failure of appe- to be repaired the wear of brain entailed by furnished by the cases of the caterpillar and
Di- the day's study has to be made good a cer- the chrysalis. In the caterpillar there is extite and indigestion are verj' common.
arrhoea is a prevalent disorder, not uncom- tain additional growth of body has to be tremely rapid augmentation of bulk
but the
monly a third of the whole number of stu- provided for, and also a certain additional structure is scarcely at all more complex
dents suffering under it at the same time. growth of brain add to which the amount when the caterpillar is full-grown than when
Headache is generally complained of, and of energy absorbed in the digestion of the it is small. In the chrysalis the bulk does
by some is borne almost daily for months
large quantity of food required for meeting not increase on the contrary, weight is lost
while a certain percentage break down en- these many demands. Now, that to divert during this stage of the creature's life but
tirely and go away.
an excess of energy into any one of these the elaboration of a more complex structure
That this should be the regimen of what channels is to abst'ract it from the others is goes on with great activity. The antagois in some sort a model institution, estabnot only manifest d priori, but may be nism, here so clear, is less traceable in higher
lished and superintended by the embodied shown d postei'iori
from the experience of creatures, because the two processes are
enlightenment of the age, is a startling fact. every one. Every one knows, for instance, carried on together. But we see it pretty
That the severe examinations, joined with that the digestion of a heavy meal makes well illustrated among ourselves by contrastand
the short period assigned for preparation, such
a demand on the system as to produce ing the sexes. A girl develops in body
should practically compel recourse to a sys- lassitude of mind and body, ending not un- mind rapidly, and ceases to grow comparatem which inevitably undermines the health frequently in sleep. Every one knows, too, tively early. A boy's bodily and mental degreater.
of all who pass through it, is proof, if not of that
excess of bodily exercise diminishes the velopment is slower, and his growth
cruelty, then of woful ignorance.
power of thought that the temporary pros- At the age when the one is mature, finished,
Doubtless the case is in a great degree ex- tration following any sudden exertion, or the and having all faculties in full play, the
ceptional perhaps to be paralleled only in
been more
fatigue produced by a thirty miles' walk, is other, whose vital energies have
other institutions of the same class. But that accompanied by a disinclination to mental directed toward increase of size, is relatively
it in a
cases so extreme should exist at all indicates effort
that after a month's pedestrian tour incomplete in structure, and shows
pretty clearly how great is the extent to the mental inertia is such that some days are comparative awkwardness, bodily and menwhich the minds of the rising generation are required to overcome it and that in peas- tal. Now this law is true not only of the
overtasked. Expressing as they do the ideas ants who spend their lives in muscular labor organism as a whole, but of each separate
Again, part. The abnormally rapid advance of any
the activity of mind is very small.
• "Cyclopaedia of Practical Medicine," vol.
pp.
part in respect of structure involves premait is a truth familiar to all that during those
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ture arrest of its growth, and this happens damage inflicted by undue mental excitement
with the organ of the mind as certainly as on children and youths. More or less of
Tlie brain, wiiich this constitutional disturbance will inevitably
with any other organ.
during early 3'ears is relatively' large in mass follow an exertion of brain beyond that
but imperfect in structure, will, if required which nature had provided for and when
to perform its functions with undue activity, not so excessive as to produce absolute illundergo a structural advance greater than is ness, is sure to entail a slowly accumulating
but tlie ultimate degeneracy of physique. With a small and
appropriate to the age
effect will be a falling short of the size and fastidious appetite, an imperfect digestion,
power that would else have been attained. and an enfeebled circulation, how can the
And this is a part cause probably the chief developing body flourish ? The due percause why precocious childn n, and youths formance of every vital process depends on
who up to a certain time were carrying all the adequate supply of good blood. Withbefore them, so often stop short and disap- out enough good blood, no gland can secrete
properly, no viscus can fully discharge its
point the high hopas of their parents.
Without enough good blood, no
But these results of over-education, dis- office.
astrous as they are, are perhaps less disas- nerve, muscle, membrane, or other tissue can
trous than the results produced upon the be efficiently repaired.
Without enough
health the undermined constitution, the en- good blood, growth will neither be sound
feebled energies, the morbid feelings.
Re- nor sufficient. Judge, then, how bad must
cent discoveries in physiology have shown be the consequences when to a growing body
how immense is the influence of the brain the weakened stomach supplies blood that is
over the functions of the body. The diges- deficient in quantity and poor in quality,
tion of the food, the circulation of the blood, while the debilitated heart propels this poor
and through these all other organic process- and scanty blood with unnatural slowness.
es, are profoundly affected by cerebral exAnd if, as all who candidly investigate the
citement.
Whoever has seen repeated, as matter must admit, physical degeneracy is a
we have, the experiment first performed by consequence of excessive study, how grave
Weber, showing the consequence of irritat- is the condemnation to be passed upon this
ing the vagus nerve which connects the brain cramming system above exemplified.
It is a
with the viscera whoever has seen the action terrible mistake, from whatever point of view
of the heart suddenly arrested by the irrita- regarded. It is a mistake in so far as the
tion of this nerve, slowly recommencing mere acquirement of knowledge is concerned
when the irritation is suspended, and again for it is notorious that the mind, like the
arrested the moment it is renewed will have body, cannot assimilate bej'ond a certain
a vivid conception of the depressing influ- rate and if you ply it Avilh facts faster than
ence which an overwrought brain exercises it can assimilate them, they are very soon reon the body. The effects thus physiologi- jected again
they do not become permacally explained are indeed exemplified in nently built into the intellectual fabric, but
ordinary experience. There is no one but fall out of recollection after the passing of
has felt the palpitation accompanying hope, the examination for which they were got up.
fear, anger, joy
no one but has observed It is a mistake, too, because it tends to make
how labored becomes the action of the heart study distasteful. Either through the painwhen these feeUngs are very violent. And ful associations produced by ceaseless mental
though there are many who have never them- toil, or through the abnormal state of brain
selves suffered that extreme emotional ex- it leaves behind, it often generates an avercitement which is followed by arrest of the sion to books
and instead of that subseheart's action and fainting, yet every one quent self -culture induced by a rational eduknows them to be cause and effect. It is a cation, there comes a continued retrogression.
familiar fact, too, that disturbance of the It is a mistake, also, inasmuch as it assumes
stomach is entailed by mental excitement ex- that the acquisition of knowledge is everyceeding a certain intensity. Loss of appe- thing, and forgets that a much more importite is a common result alike of very pleas- tant matter is the organization of knowledge,
urable and very painful states of mind. for which time and spontaneous thinking are
When the event producing a pleasurable or requisite. Just as Humboldt remarks repainful state of mind occurs shortly after a specting the progress of intelligence in genmeal, it not unf requently happens either that eral, that " the interpretation of nature is obthe stomach rejects what has been eaten, or scured when the description languishes undigests it with great difficulty and under pro- der too great an accumulation of insulated
longed protest. And as every one who taxes facts," so it may be remarked, respecting
his brain much can testify, even purely in- the progress of individual intelligence, that
tellectual action will, when excessive, pro- the mind is overburdened and hampered by
duce analogous effects.
the relation an excess of ill-digested, 'information.
It is
between brain and body which is so manifest not the knowledge stored up as intellectual
in these extreme cases holds equally in ordi- fat which is of value, but that which is
nary, less-marked cases. Just as these violent turned into intellectilal muscle.
But the
but temporary cerebral excitements produce mistake is still deeper.
Even were the sysviolent but temporary disturbances of the tem good as a system of intellectual training,
viscera, so do the less violent but chronic which it is not, it would still be bad, because,
cerebral excitements produce less violent but as we have shown, it is fatal to that vigor of
chronic visceral disturbances. This is not physique which is needful to make intellecsimply an inference it is a truth to which tual training available in the struggle of life.
every medical man can bear witness, and it Those who, in eagerness to cultivate their
is one to which a long and sad experience pupils' minds, are reckless of their bodies,
enables us to give personal testimony. Vari- do not remember that success in the world
ous degrees and forms of bodily derange- depends much more upon energy than upon
ment, often taking years of enforced idleness information
and that a policy Avhich in
to set partially right, result from this pro- cramming with information undermines enlonged over-exertion of mind. Sometimes ergy is self-defeating. The strong will and
the heart is chiefly affected— habitual palpi- untiring activity which result from abundant
tations, a pulse much enfeebled, and very animal vigor go far to compensate even for
generally a diminution in the number of great defects of education and when joined
beats from seventy-two to sixty, or even with that quite adequate education which
fewer.
Sometimes the conspicuous disorder may be obtained without sacrificing health
is of the stomach
a dyspepsia which makes they insure an easy victory over competitors
life a burden, and is amenable to no remedy enfeebled by excessive study, prodigies of
but time. In many cases both heart and learning though they may be.
comparastomach are implicated. Mostly the sleep is tively small and ill-made engine, worked at
short and broken. And very generally there high pressure, will do more than a larger
is more or less mental depression.
and well-finished one worked at low pressConsider, then, how great must be the ure. What folly is it, then, while finishing
;

;

—

—

—

—
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;
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Now

—

;

;

—

A

the engine, so to damage the boiler that it
will not generate steam
Once more, the syS'
tem is a mistake, as involving a false estimate of welfare in life. Even supposing it
were a means to worldly success, instead of
a means to worldly failure, yet, in the entailed ill-health it would inflict a more than
equivalent curse.
What boots it to have
!

attained wealth, if the wealth is accompanied
by ceaseless ailments ? What is the worth
of distinction, if it has brought hypochondria
with it V Surely none needs telling that a
good digestion, a bounding pulse, and high
spirits are elements of happiness which no
external advantages can outbalance. Chronic
bodily disorder casts a gloom over the brightest prospects, while the vivacity of strong
health gilds even misfortune.
contend,
then, that this over-education is vicious in

We

every

way

— vicious,

as giving knowledge
that will soon be forgotten
vicious, as producing a disgust for knowledge vicious, as
;

;

neglecting that organization of knowledge
which is more important than its acquisition
vicious, as weakening or destroying that energy, without which a trained intellect is useless
vicious, as entailing that ill-health for
which even success would not compensate,
;

;

and which makes

doubly

failure

bitter.

On women

the effects of this forcing system are, if possible, even more injurious than
on men. Being in great measure debarred
from those vigorous and enjoyable exeicises
of body bj' which boys mitigate the evil^^ of
excessive study, girls feed these evils in tJieir
full intensity.
Hence the much smaller proportion of them who grow up well made and
healthy.
In the pale, angular, flat-chested
young ladies so abundant in London drawing-rooms we see the effect of merciless application unrelieved by youthful sports; and
this physical degeneracy exhibited by them
hinders their welfare far more than their
many accomplishments aid it.
Mammas

anxious to make their daughters attractive
could scarcely choose a course more fatal
than this, which sacrifices the body to the
mind. Either they disregard the tastes of
the opposite sex, or else th(ir conception of
erroneous. Men care comparfor erudition in women, but
very much for physical beauty, and good nature, and sound sense.
many conquests
does the blue-stocking make through her extensive knowledge of history v What man
ever fell in love with a woman because she
understood Italian ?
Where is the Edwin
who was brought to Angelina's feet by her
German V But rosy cheeks and laughing
finely-rounded
eyes are great attractions.
'The livelifigure draws admiring glances.
overflowing
health
ness and good-humor that
way
toward
establishing
produces go a great
knows
Every'
one
cases
where
attachments.
bodily perfections, in the absence of all other
recommendations, have incited a passion
but scarcely any
that carried all before it
one can point to a case where mere intellectual acquirements, apart from moral or physthose tastes

is

ativelj' little

How

A

;

have aroused such a feeling.
truth is that, out of the many elements
uniting in various proportions to produce in
a man's breast that complex emotion which
we call love, the strongest are those produced
by physical attractions the next in order of
strength are those produced by moral attractions
the weakest are those produced
by intellectual attractions and even these
are dependent much less upon acquired
knowledge than on natural faculty quick,
If any think the asserness, wit, insight.
tion a derogatory one, and inveigh against
being thus
character for
the masculine
swayed, we reply that they little know what
they say when they thus call in question the
Even were there no obdivine ordinations.
vious meaning in the arrangement, we might
be sure that some important end was subserved.
But the meaning is quite obvious to
It needs but to rememthose who examine.
ber that one of nature's ends, or rather her
ical attributes,

The

;

;

;

—
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provements ia the dyeing of the textile gained thereby somewhat of the most valufabrics, and has given employment to a very able of treasures
namely, that inductive
large number of our Lancashire operatives. habit of mind
that power of judging
The discovery of chlorine has also .con- fairly of facts, without which no good or
tributed to the employment of thousands of lasting work will be done, whether in
printers, by enabling esparto grass to be physical science, in social science, in polibleached and formed into paper for the use tics, in philosophy, in philology, or in
The numerous experi- history.
of our daily press.
But more let me urge you to study
mental investigations in relation to coal-gas
have been the means of extending the use natural science, on grounds which may be
of that substance, and of increasing the to you new and unexpected— on social, I
employment of workmen and others con- had almost said on political, grounds.
The disWe all know, and I trust we all love, the
nected with its manufacture.
covery of the alkaline metals by Davy, of names of Liberty, Equality, and Brothercyanide of potassium, of nickel, phos- hood.
We feel, I trust, that these words
phorus, the common acids, and a multitude are too beautiful not to represent true and
and that therefore they will
of other substances, have led to the em- just ideas
ployment of a whole army of workmen in come true, and be fulfilled, somewhen,
the conversion of those substances into ar- somewhere, somehow.
It may be in a
ticles of utility.
The foregoing examples shape very different from that which you,
might be greatly enlarged upon, and a great or I, or any man expects but still they
many others might be selected from the sci- will be fulfilled.
But if they are to come true, it is we, the
ences of i)hysics and chemistry but those
mentioned will suffice. There is not a force individual men, who must help them to
of nature, nor scarcely a material substance come true for the whole world, by practisthat we employ, which has not been the ing them ourselves, when and where we
And I tell you, that in becoming scisubject of several, and in some cases of can.
numerous original experimental researches, entific men, in studying science and acquirmany of which have resulted, in a greater ing the scientific habit of mind, you will

—

;

;

;

;

or less degree, in increasing the employment find yourselves enjoying a freedom, an
Nature, No. 25. equality, a brotherhood, such as you will
for workmen and others."
"All this may be very true. But of what not find elsewhere just now.
Freedom what do we want freedom
practical use will physical science be to
me ?"
for ?
For this, at least that we may be
Let me ask in return, Are none of you each and all able to think what we choose
going to emigrate ? If you have courage and to say what we choose also, provided we
and wisdom, emigrate you will, some of do not say it rudely or violently, so as to
That last
you, instead of stopping here to scramble provoke a breach of the peace.
over each other's backs for the scraps, like was my poor friend Mr. Buckle's definition
That was the only
black bettles in a kitchen. And if you of freedom of speech.
and I
emigrate, you will soon find out, if you have limit to it which he would allow
eyes and common-sense, that the vegetable think that that is Mr. John Stuart Mill's
wealth of the world is no more exhausted limit also. At all events it is mine. And
Not I think we have that kind of freedom in
than its mineral wealth. Exhausted
half of it I believe not a tenth of it is yet these islands, as perfectly as any men are
known. Could I show you the wealth which likely to have it on this earth.
But what I complain of is, that when men
I have seen in a single Tropic island, not
precious timbers, gums, have got the freedom, three out of four of
sixty miles square
What some one
fruits, what not, enough to give employ- them will not use it.
ment and wealth to thousands and tens of will answer, do you suppose that I will
thousands, wasting for want of being not say what I choose, and that I dare not

Arnold would say) " play freely round" a
question, and look it all over, boldly,
patiently, rationally, charitably.

And I tell you that if you, or I, or any
man, want to let our thoughts play freely
round questions, and so escape from the
tendency to become bigoted and narrowminded which there is in every human being, then we must acquire something of
that inductive habit of mind which the
study of natural science gives. It is, after
all, as Professor Huxley says, only commonsense well regulated. ' But then it is well
regulated and how precious it is if you
can but get it
The art of seeing, the art
;

!

of knowing what you see
the art of comparing, of pei'ceiving true likenesses and
true differences, and so of classifying and
arranging what you see the art of connecting facts together in your own mind in
chains of cause and effect, and that accurately, patiently, calmly, without prejudice,
vanity, or temper
this is what is wanted
for true freedom of mind.
But accuracy,
patience, freedom from prejudice, carelessness for all except the truth, whatever the
truth may be— are not these the virtues of
a truly free spirit ? Then, as I said just
now, I know no study so able to give that
free habit of mind as the study of natural
;

;

—

:

:

;

,•

!

—

—

—

!

—

known and worked then you would see speak my own mind to any man ? Doubtwhat a man who emigrates may do, by a less. But are you sure, first, that you think
or only what some one
you ? Are you sure that
you make up your own mind before you
speak, or let some one else make it up for
you ? Your speech may be free enough,
my good friend, and Heaven forbid that it tion in which, even now, the poor man can
but are your compete fairly against the rich and that
should be anything else
thoughts free likewise ? Are you sure that, is natural science. In the first place, the
of though you may hate bigotry in others, you rich, blind to their own interest, have

sound knowledge of botany alone.
if not.
Suppose that any one of
you, learning a little sound natural history,
should abide here in Britain to your life's
end, and observe nothing but the hedgerow plants he would find that there is
much more to be seen in those mere hedgerow plants than he fancies now. The milittle

And

:

croscope will reveal to him in the tissues

what you choose,
else chooses for

;

;

any wood, of any seed, wonders which will are not somewhat of a bigot yourself ?
first amuse him, then puzzle him, and at that you do not look at only one side of a
last (I hope) awe him, as he perceives that question, and that the one which pleases
smallness of size interferes in no way with you ? that you do not take up your opinof
development, and that ions at second hand, from some book or
perfection
"nature," as has been well said, "is some newspaper, which, after all, only reAnd flects your own feelings, your own opingreatest in that which is least."
You should ask yourselves that
more. Suppose that he went farther still. ions ?
Are my
Suppose that he extended his researches question, seriously and often
somewhat to those minuter vegetable forms, thoughts really free ?" No one values more
the mosses, fungi, lichens suppose that he highly than I do the advantage of a free
went a little farther still, and tried what press. But you must remember always that
the microscope would show him in any a newspaper editor, however honest or
stagnant pool, whether fresh water or salt, able, is no more infallible than the Pope
of desmidise, diatoms, and all those won- that he may, just as you may, only sec one
drous atomies which seem as yet to defy side of a question, while any question is
our classification into plants or animals. sure to have two sides, or perhaps three or
Suppose he learned something of this, but four and if you only see the side which
nothing of aught else. Would he have suits you, day after day, month after month,
gained no solid wisdom ? He would be a you must needs become bigoted to it.
stupider man than I have a right to believe Your thoughts must needs run in one
They cannot (as Mr. Matthew
any of my readers to be if he had not groove.
'

:

'

;

;

;

neglected it hitherto in their schools so
that they have not the start of the poor
man on that subject which they have on
many. In the next place, natural science
is a subject which a man cannot learn by
He must teach it
paying for teachers.
himself, by patient observation, by patient
common-sense. And if the poor man is
not the rich man's equal in those qualities,
it must be his own fault, not his purse's.
Many shops have I seen about the world
in which fools could buy articles more or
but never saw I yet
less hopeful to them
an observation-shop, nor a common-sense
;

;

shop either. And
must buy books,"

if

I

any man

says,

answer, a poor

'•

We
man

now can

obtain better scientific books than
a prince could sixty years ago,
simply because then the books did not ex'when I was a boy I would have
ist,
given much, or rather my father would
a

duke or

have given much,

if I

could have got hold
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of such scientific books as are to be found
now in any first-class elementary school.

And

if

more expensive books

are needed,

a microscope or a])j)aratus is needed,
can you not get them by the co-operative
method, whicli has worked so well in other
matters ? Can you not form yourselves into
a natural science club, for buying such
things and lending them round among
your members and for discussion also,
the reading of scientific papers of your own
writing, the comparing of your observations, general mutual help and mutual inif

;

?
Such societies are becoming
numerous now, and gladly should I see
one in every town. For in science, as in
most matters, " as iron sharpeneth iron,

struction

so a man sharpeneth
his friend."

And

the countenance of

:

well,

if

;

—

—

;

;

ing

And

it

all

down, and regenerating

that something can be done

it

so.

by im-

proved arrangements, something can be
done by acts of Parliament, I hold still, as
every rational man must hold.
But as I grew older I began to see that
if things were to be got right, the freedommill would do very little toward grinding
them right, however well and amazingly it
was made. I began to see that what sort
of Hour came out at one end of the mill
depended mainly on what sort of grain you
had put in at the other and I began to
see that the problem was to get good
grain
and then good flour would be
turned out, even by a very clumsy oldAnd what do I
fashioned sort of mill.
mean by good grain ? Good men, honest
men, accurate men, righteous men, patient
men, self-restraining men, fair men, modest men.
Men who are aware of their own
vast ignorance compared with the vast
amount that there is to be learned in such
;

;

you want
that if you want to mix with men, and
men, too, eminently worth mixing with,
on the simple ground that " a man's a man
for a' that ;" if you want to become the
acquaintances and if you prove worthy
the friends of men who will be glad to
teach you all they know, and equally glad
to learn from you anything you can teach
them, asking no questions about you,
save, first, Is he an honest student of
whenThe ki-itation is suspended, and a;
brotherhood

wanted, by altering the arrangements of the use of future generations, and specially
by constitutions of the Teutonic race.
society and legislation
For the rest, events seem but too likely
and acts of Parliament by putting society
into some sort of freedom-mill, and grind- to repeat themselves again and again all

arrested the moment it is renewed— will 1
u
a vivid conception of the depressine;
ence which an overwrought brain exen

on the body. The effects thus physio
exemplifie
cally explained are indeed

ordinary experience. There is no one
has felt the palpitation accompanying h
no one but has obse
fear, anger, joy
how labored becomes the action of the
when these feehngs are very violent,
though there are many who have never t

—

1

selves suffered that extreme emotiona
is followed by arrest o
heart's action and fainting, yet ever^

citement which

J
to be cause and effect.
familiar fact, too, that disturbance o
stomach is entailed by mental excitemei
ceeding a certain intensity. Loss of
very
tite is a common result alike of
urable and very painful states of

knows them

;

the event producing a pleasura
painful state of mind occurs shortly a
meal, it not unf requently happens eithe
the stomach rejects what has been eat
digests it with great ditficulty and unde
longed protest. And as every one who
his brain much can testify, even pure
came tne companions a,uu iThnivi^-^;c^=sixf
noblest and most learned on earth, looked
up to by them not as equals merely, but as

When

teachers and guides, because philosophers
and discoverers.
Do you wish to be great ? Then be
great with true
greatness
which is,
knowing the facts of nature, and being
able to use them.
Do you wish to be
strong?
Then be strong with true
strength
which is, knowing the facts of
nature, and being able to use them.
Do
you wish to be wise ? Then be wise with
true wisdom
which is,
knowing the
facts of nature, and being able to use
them. Do you wish to be free ? Then be
free with true freedom
which is, again,
knowing the facts of nature, and being
;

;

;

;

able to use them.
I dare say some of my readers, especially
the younger ones, will demur to that last
speech of mine. Well, I hope they will
not be angry with me for saying it. I, at
least, shall certainly not be angry with
them. For when I was young I was very
much of what I suspect is their opinion. I
used to think one could get perfect freedom, and social reform, and all that I

over the world, in the same hopeless circle.
Aristocracies of mere birth decay and
die, and give place to aristocracies of mere
wealth and they again to " aristocracies
of genius," which are really aristocracies
of the noisiest, of mere scribblers and spouters, such as France is writhing under at
this moment.
And when these last have
blown off their steam, with mighty roar,
but without moving the engine a single
yard, then they are but too likely to give
place to the worst of all aristocracies, the
aristocracy of mere " order," which means
organized brute force and military despotism. And, after that, what can come save
anarchy, and decay, and social death ?
What else, unless there be left in the
nation, in the society, as the salt of the
;

land, to keep it all from rotting, a sufficient number of wise men to form a true
working aristocracy, an aristocracy of
sound and rational science ? If they be
strong enough (and they are growing
stronger day by day over the civilized
world), on them will the future of that
world mainly depend. They will rule, and
they will act cautiously, we may hope,
and modestly and charitably, because iu
learning true knowledge they will have
learned also their own ignorance, and the
vastness, the complexity, the mj'stery of
nature.
But they will be able to rule,
they will be able to act, because they have
taken the trouble to learn the facts and the
laws of nature. They will rule and their
rule, if they are true to themselves, will be
one of health and wealth, and peace, of
prudence and of justice. For they alone
will be able to wield for the benefit of man
the brute forces of nature, because they
alone will have stooped to " conquer nature

a universe as this.
Men who are accustomed to look at both sides of a question
who, instead of making up their minds in
haste like bigots and fanatics, wait, like
wise men, for more facts, and more
thought about the facts. In one word,
men who had acquired just the habit of
mind which the study of natural science
can give and must give
for without it
there is no use studying natural science
and the man who has not got that habit of
mind, if he meddles with science will
merely become a quack and a charlatan,
only fit to get his bread as a spirit-rapper
or an inventor of infallible pills.
And when I saw that I said to myself, I
will train myself, by natural science, to the
truly rational, and therefore truly able and
and more, I will, by obeying her."
useful, habit of mind
for it is my duty as an Englishman, train
So runs my dream.
I ask my young
every Englishman over whom I can get in- readers to help toward making that dream
fluence in the same scientific habit of a fact, by becoming (as many of them as
mind, that I maj', if possible, make him, feel the justice of my words) honest and
earnest students of natural science.
too, a rational and an able man.
And, therefore, knowing that most of
But now, why should I, as a clergyman,
you, my readers— probably all of you, as interest myself specially in the spread of
you ought and must if you are Britons, natural science ?
I not going out of
think much of social and political ques- my proper sphere to meddle with secular
tions therefore, I say, I entreat you to matters ?
I not, indeed, going into a
cultivate the scientific spirit by which sphere out of which I had better keep myalone you can judge justly of those ques- self and all over whom I may have influtions. I ask you to learn how to " conquer ence ?
For is not science antagonistic to
nature by obeying her," as the great Lord religion ? and, if so, what has a clergyman
Bacon said two hundred and fifty years to do save to warn the young against it,
ago. For so only will you, in your theories instead of attracting them toward it ?
;

—

;

;

;

;

Am

—

Am

and your movements, draw "

—

bills

which

nature will honor" to use Mr. Carlyle's
famous parable because they are according to her unchanging laws, and not have
them returned on your hands, as too many
theorists" are, with " no effects" written
across their backs.
Take my advice for yourselves, dear
readers, and for your children after you
for, believe me, I am showing you the way
to true and useful, and, therefore, to just
and deserved power. I am showing you
the way to become members of what I
trust will be
what I am certain ought to
be the aristocracy of the future.
I say it deliberately, as a student of
society and of history.
Power will pass
more and more, if all goes healthily and
well, into the hands of scientific men; into
the hands of those who have made due use
of that great heirloom which the philosophers of the seventeenth century left for

—

;

—

—

meddling with secular matgrudge that epithet of secular to
any matter whatsoever. But I do more I
deny it to anything which God has made,
even to the tiniest of insects, the most insignificant atom of dust.
To those who
believe in God, and try to see all things in
God, the most minute natural phenomenon
cannot be secular. It must be divine I
and I can use no
say, deliberately, divine
The grain or dust is a
less lofty word.
thought of God God's power made it ;
God's wisdom gave it whatsoever properGod's
ties or qualities it may possess.
providence has put it in the place where it
is now, and has ordained that it should be
in that place at that moment, by a train of
causes and effects which reaches back to
First, as to

ters.

I

;

;

;

;

The
the very creation of the universe.
grain of dust can no more go from God's
presence or flee from God's Spirit than
you or I can. If it go up to the physical

—
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heaven, and float (as it actually often does)
far above the clouds, in those higher strata
of the atmosphere which the aeronaut has
never visited, whither the Alpina- snowpeaks do not rise, even there it will be
obeying physical laws, which we term
hastily laws of nature, but which are really
and if it go down into
the laws of God
the physical abyss if it be buried fathoms,
miles, below the surface, and become an
atom of some rock still in the process of
consolidation, has it escaped from God,
even in the bowels of the earth ? Is it not
there still obeying physical laws, of press;

;
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more you study nature, in all her forms,
the more you will find that the special application itself is deeper, wider, more literally true, more wonderful, more tender,
and, if I dare use such a word, more poetic,
than the unscientific man can guess.
But let me ask you further, do you
think that our Lord in that instane, and in
those many instances in which he drew his

parables and lessons from natural objects,
was leading men's minds on to dangerous
ground, and pointing out to them a sub
ject of contemplation, in the laws and processes of the natural world, and their anure, heat, crystallization, and so forth, alogy with those of the spiritual world, the
which are laws of God the will and mind kingdom of God a subject of contemplaof God concerning particles of matter ? tion, I say, which it was not safe to conOnly look at all created things in this light template too much ?
I appeal to your common-sense.
look at them as what they are, the exIf He
pressions of God's mind and will concern- who spoke these words were (as I believe)
ing this universe in which we live " the none other than the Creator of the uniWord of God," as Bacon says, " revealed verse, by whom all things were made, and
and then you will not fear phys- without whom nothing was made that is
in facts"
for you will be sure that made, do you suppose that he would have
ical science
the more you know of physical science, the bid you to consider his universe had it been
more you will know of the works and of dangerous for you to do so ?
Do you suppose, moreover, that the unithe will of God. At least you will be in
harmony with the teaching of the Psalm- verse which He, the Truth, the Light, the
"The heavens,'' says he, "declare Love, has made can be otherwise than inist
and the firmament finitely worthy to be considered ? or that
the glory of God
showeth his handiwork. There is neither the careful, accurate, and patient considerspeech nor language where their voices are ation of it, even to its minutest details, can
not heard among them."
So held the be otherwise than useful to man, and can
Psalmist concerning astronomy, the knowl- bear witness of aught save the mind and
edge of the heavenly bodies and what he character of Him who made it ? And if so,
says of sun and stars is true likewise of can it be a work unfit for, unworthy of, a
the flowers around our feet, of which the clergyman, whose duty is to preach him
greatest Christian poet of modern times to all and in all ways, to call on men to
consider that physical world which, like
has said,
" To me the meanest flower that grows may give
the spiritual world, consists, holds toThoQgbts that do lie too deep for tears.
gether, by him, and lives and moves and
So, again, you will be in harmony with has its being in him ?
And here I must pause to answer an obthe teaching of St. Paul, who told the
Romans " that the invisible things of God jection which I have heard in my youth
are clearly seen from the creation of the from many pious and virtuous people
world, being understood by the things that better people in God's sight than I, I fear,
are made, even his eternal power and God- can pretend to be.
They used to say, " This would be all
head," and who told the savages of LycaGod had not left himself with- very true if there were not a curse upon
onia that
out witness, in that he did good and sent the earth." And then they seemed to demen rain from heaven, and fruitful sea- duce, from the fact of that curse, a vague
sons, filling men's hearts with food and notion (for it was little more) that this
gladness." Rain and fruitful seasons wit- world was the devil's world, and that
nessed to all men of a Father in heaven. therefore physical facts could not be trustAnd he who wishes to know how truly St. ed, because they were disordered, and dePaul spoke let him study the laws which ceptive, and what not.
Now, in justice to the Bible, and in jusproduce and regulate rain and fruitful seasons, what we now call climatology, mete- tice to the Church of England, I am bound
orology, geography of land and water. Let to say that such a statement, or anything
him read that truly noble Christian work, like it, is contrary to the doctrines of both.
Maury's " Physical Geography of the It is contrary to Scripture. According to
For it is said
Sea," and see, if he be a truly rational it, the earth is not cursed.
man, how advanced science, instead of dis- in Gen. 8 21, " And the Lord said, I
proving, has only corroborated St. Paul's will not again curse the ground any more
assertion, and how the ocean and the rain- for man's sake.
While the earth remaincloud, like the sun and stars, declare the eth, seed-time and harvest, cold and heat,
glory of God. And if any one undervalues summer and winter, day and night shall
According to Scripture,
the sciences which teach us concerning not cease."
stones and plants and animals, or thinks again, physical facts are not disordered.
that nothing can be learned from them con- The Psalmist says, " They continue this
cerning God, allow one who has been from day according to their ordinance for all
And again, "Thou
childhood only a humble, though he trusts things serve thee."
a diligent, student of these sciences allow hast made them fast forever and ever.
him, I say, to ask in all reverence, but in Thou hast given them a law which cannot
all frankness, who it was who said, " Con- be broken."
So does the Bible (not to quote over
sider the lilies of the field, how they
grow." "Consider the birds of the air, again the passages whicn I have already
and how your Heavenly Father feedeth given you from St. Paul, and One greater
than St. Paul) declare the permanence of
them."
Consider them. If he has bid you do natural laws, and the trustworthiness of
natural phenomena as obedient to God.
so, can you do so too much ?
For
I know, of course, the special applica- And so does the Church of England.
tion which our Lord made of these words. she has incorporated into her services that
But I know, too, from experience, that the magnificent hymn which our forefathers

—

—

—

—

—

;

:

;

;

'

'

:

;

—
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called the Song of the Three Children,
which is, as it were, the very flower and
crown of tlie Old Testament^ the summing
up of all that is true and eternal in the old
Jewish faith as true for us as for them ;
as true millions of years hence as it is now
which cries to all heaven and earth, from
the skies above our heads to the green herb
beneath our feet, " 0 all ye works of the
Lord, bless ye the Lord
praise him and
magnify him forever."
On that one
hymn I take my stand. That is my charter as a student of natural science.
As
long as that is sung in an English church
I have a right to investigate nature boldly
without stint or stay, and to call on all
who have the will to investigate her boldly likewise, and, with Socrates of old, to
follow the Logos whithersoever it leads.
The Logos. I must pause on that word.
It meant at first, no doubt, simply speech,
argument, reason. In the mind of Socrates it had a deeper meaning, at which

—

;

—

;

which was seen
by Philo and the Alexandrian
which was revealed in all its ful-

he only dimly guessed

more
Jews

;

clearly
;

ness to the beloved Apostle St. John, till
he gathered speech to tell men of a Logos,
a Word, who was in the beginning with
God, and was God by whom all things
were made, and without him was not anything made that was made and how in
him was life, and the life was the light of
men and that he was none other than
Jesus Christ our Lord.
Yes, that is the truth. And to that
truth no man can add, and from it no man
can take away. And as long as we believe that— as long as we believe that in
his light
alone can we see light as
long as we believe that the life around
us, whether physical or spiritual, is given
;

;

;

—

by Him without

— so long
so

whom

nothing

is

made

we
long we

shall not fear to meet light,
shall not fear to investifor we shall know, however

gate life
strange or novel, beautiful or awful, the
;

discoveries

we may make may

be,

we

are

only following the Word whithersoever he
may lead us and that he can never lead us
;

amiss.

L
THE

SOIL OF

THE FIELD.

My dear readers, let me, before touching
on the special subject of this paper, say a
few words on that of the whole series.
that is, the science which
It is geology

—

of
explains to us the rind of the earth
what it is made how it has been made.
It tells us nothing of the mass of the
That is, properly speaking, an asearth.
tronomical question. If I may be allowed
to liken this earth to a fruit, then astronomy will tell us when it knows how the
fruit grew, and what is inside the fruit.
Geology can only tell us at most how its
rind, its outer covering, grew, and of what
a very small part, doubtit is composed
less, of all that is to be known about this
;

;

—

—

—

planet.

But, as it happens, the mere rind of this
which has, countless ages
earth-fruit,
since, dropped, as it were, from the bosom
the
of God, the Eternal Fount of Life
mere rind of this earth-fruit, I say, is so

—

beautiful and so complex that it is well
worth our awful and reverent study. It has
been well said, indeed, that the history of
geology, would be a
it, which we call
magnificent epic poem were there only any
human interest in it did it deal with
creatures more like otu-selves than stones,
and bones, and the dead relics of plants
;

—
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Whether there be no human
beasts.
interest in geology, whether man did not
exist on the earth during ages which have
and

seen enormous geological changes, is becoming more and more an open question.
But meauwhile all must agree that there
nay, room
is matter enougli for interest
enough for the free use of the imagination,
in a science which tells of the growth and
decay of whole mountain-ranges, continents, oceans, whole tribes and worlds of
plants and animals.
And yet it is not so much for the vastness and grandeur of those scenes of the
distant past, to which the science of geology introduces us, that I value it as a
study, and wish earnestly to awaken you
It is beto its beauty and importance.
cause it is the science from which you ^vill
learn most easily a sound scientific habit
of thought.
I say most easily, and for
The most important facts
these reasons.
of geology do not require, to discover
them, any knowledge of mathematics or
they may be studied
of chemical analysis
in every bank, every grot, every quarry,
every railway-cutting, by any one who has
eyes and common-sense, and who chooses
to copy the late illustrious Hugh Miller,
who made himself a great geologist out of
a poor stonemason. Next, its most important theories are not, or need not be,
wrapped up in obscure Latin and Greek
terms.
They may be expressed in the
simplest English, because they are discovered by simple common-sense.
And thus

—

;

is (or ought to be), in popular
parlance, the people's science the science
by studying which the man ignorant of
Latin, Greek, mathematics, scientific chemistry, can yet become
as far as his brain
enables him a truly scientific man.
But how shall we learn science by mere

geology

—

—

—

— saying,

;
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"I have

not to explain book with the uppermost, that is newest,
liere, but how strata or layers, and has gone regularly
a dead humming-bird."
downward, in the course of the book, to
And now if your imaginative friend the lowest or earliest strata, and I shall
chimed in triumphantly with, "Do you follow his plan.
not see that I was right after all ? Do you
I must ask you meanwhile to remember
not see that it fell from the clouds that one law or rule, which seems to me foundit was swept away hither, all the way from
ed on common-sense namely, that the upSouth America, by some south-westerly permost strata are really almost always the
that when two or more layers,
storm, and, wearied out at last, dropped here newest
to find rest, as in a sacred place?" what whether of rock or earth
or, indeed, two
"
would you answer?
My friend, that is stones in the street, or two sheets on a bed,
but I must treat or two books on a table any two or more
a beautiful imagination
it only as such, as long as I can explain the lifeless things, in fact, lie one on the other,
mystery more simply by facts which I do then the lower one was most probably put
know. I do not know that humming-birds there first, and the upper one laid down on
the lower.
can be blown across the Atlantic alive.
I
Does that seem to you a trudo know that they are actually brought ism ? Do I seem almost impertinent in
are stuck in asking you to remember it ?
across the Atlantic dead
So much the
I shall be saved unnecessary trouladies' hats.
I know that ladies visit the better.
cathedral
and, odd as the accident is, 1 ble hereafter.
But some one may say, and will have a
prefer to believe, till I get a better explanation, that the humming-bird has simply right to say, " Stop
the lower thing may
There, have been thrust under the upper one.''
dropped out of a lady's hat."
and therefore I said only that
again, you would be speaking common- Quite true
sense, and using, too, sound inductive the lower one was most probably put there
method, trying to explain what you do first. And I said "most probably," benot know from what you do know already. cause it is most probable that in nature we
Now, I ask of you to employ tlie same should find things done by the method
common-sense when you read and think of which costs least force, just as you do
them. I will warrant that when you want
geology.
It is very necessary to do so.
For in to hide a thing, you lay something down
past times men have tried to explain the on it ten times for once that you thrust it
making of the world around them, its under something else.
You may say,
oceans, rivers, mountains, and continents, " "What ? When I want to hide a paper,
by I know not what of fancied cataclysms say, under the sofa-cover, do I not thrust
and convulsions of nature explaining the it under ?" No, you lift up the cover, and
unknown by the still more unknown, till slip the paper in, and let the cover fall on
some of their geological theories were no it again. And so, even in that case, the
more rational, because no more founded on paper has got into its place first.
known facts, than that of the New Zealand
Now why is this ? Simply because, in
Maories, who hold that some god, when laying one thing on another, you only move
fishing, fished up their islands out of the weight.
In thrusting one thing under anbottom of the ocean. But a sounder and other, you have not only to move weight,
That is why you
wiser school of geologists now reigns, the but to overcome friction.
father of whom, in England at least, is the do it, though you are hardly aware of it
venerable Sir Charles Lyell.
He was simply because so you employ less force
almost the first of Englishmen who taught and take less trouble.
us to see what common-sense tells us
And so do clays and sands and stones.
that the laws which we see at work around They are laid down on each other, and not
us now have been most probably at work thrust under each other, because thus less
since the creation of the world
and that force is expended in getting them into
afresh

merely

how

a dead bird got

—

—

;

—
—

;

—

;

—

;

;

commou-sense ?
First. Always try to explain the unknown by the known. If you meet something which you have not seen before, then
think of the thing most like it which you
bave seen before and try if that which
you know explains the one will not explain the other also.
Sometimes it will
sometimes it will not. But if it will, no
one has a right to ask you to try any other whatever changes may seem to have taken
explanation.
place in past ages and in ancient rocks
Suppose, for instance, that you found a should be explained, if possible, by the
dead bird on the top of a cathedral tower, changes which are taking jjlace now in the
and were asked how you thought it had most recent deposits in the soil of the
got there.
You would say, " Of course, it field.
died up here." But if a friend said,
And in the list forty years, since that
" Not so it dropped from a balloon or great and sound idea has become rooted
from the clouds," and told you the pret- in the minds of students, and specially of
tiest tale of how the bird came to so English students, geology has thriven and
strange an end, you would answer, " No, developed, perhaps more than any other
no I must reason from what I know. I science, and has led men on to discoveries
know that birds haunt the cathedral far more really astonishing and awful than
tower I know that birds die and there- all fancied convulsions and cataclysms.
fore, let your story be as pretty as it may,
I have planned this series of papers,
my common-sense bids me take the simplest therefore, on Sir Charles Lyell's method.
explanation and say, it died here."
In I have begun by trying to teach a little
saying that, you would be talking scien- about the part of the earth's crust which
tifically.
You would have made a fair and lies nearest us, which we see most often
sulBcient induction (as it is called) from namely, the soil
intending, if my readers
the facts about birds' habits and birds' do me the honor to read the papers which
deaths which you knew.
follow, to lead them downward, as it were,
But suppose that when you took the into the earth, deeper and deeper in each
bird up you found that it was neither a paper, to rocks and minerals which are

—

;

;

;

—

;

;

;

;

;

jackdaw, nor a sparrow, nor a swallow, as
you expected, but a humming-bird. Then
you would be adrift again. The fact of it
being a humming-bird would be a new fact
wliich you had not taken into account, and
for which your old explanation was not
sufficient
and you would have to try a
new induction to use your common-sense
;

—

probably

less

known

to them than the soil
Thus you will find I shall

jjlace.

There are exceptions. There are cases
which nature does try to thrust one
rock under another. But to do that she requires a force so enormous, compared with
what is employed in laying one rock on anin

she continually
and, instead of producing a volcanic
eruption, produces only an earthquake.
Of that I may speak hereafter, and may
tell you, in good time, how to distinguish
rocks which have been thrust in from beneath from rocks which have been laid
down from above, as every rock between
London and Birmingham or Exeter has
been laid down. That I only assert now.
But I do not wish you to take it on trust
other, that (so to speak)
fails,

I wish to prove it to you as I go
on, or to do what is far better for you, to
put you in the way of proving it for your-

from me.

by using your common-sense.
At the risk of seeming prolix, I must say
I have
a few more words on this matter.
Until I can get you
special reasons for it.
to " let your thoughts play freely" round
selves,

this question of the superposition of soils
lead you or try to lead you on, through- and rocks, there will be no use in my goout the series, from the known to the un- ing on with these papers.
Suppose then (to argue from the known
known, and show you how to explain the
latter by the former.
Sir Charles Lyell to the unknown) that you were watching
Atop, perhaps,
has, I see, in the new edition of his " Stu- men cleaning out a pond.
dent's Elements of Geology," begun his they would come to a layer of soft mud.

in the fields.

TOWN
and under that to a layer of sand. Would
not common-sense tell you that the sand
was there first, and that the water had laid
down the mud on the top of it ? Then,
perhaps, they might come to a layer of
Would not common-sense
dead leaves.
tell you that the leaves were there before
the sand above them ? Then, perhaps, to
a layer of mud again. Would not commonsense tell you that the mud was there before the leaves ? And so on down to the
bottom of the pond, where, lastly, I think
common-sense would tell you that the bottom of the pond was there already before
all the layers which were laid down on it.
Is not that simple common-sense ?
Then apply that reasoning to the soils
and rocks in any spot on earth. If you
made a deep boring, and found, as you

would in many parts of this kingdom, that
the boring, after passing through the soil of
the field, entered clays or loose sands, you
would say the clays were there before the
soil.
If it then went down into sandstone,
you would say would you not ?— that
sandstone must have been here before the
and however thick even thousands
clay
of feet it might be, that would make no
difference to your judgment.
If next the
boring came into quite different rocks,
into a different sort of sandstone and

—

;

—

—

and among them beds of coal,
would you not say, These coal-beds must
shales

have been here before the sandstones ?
And if you found in those coal-beds dead
leaves and stems of plants, would you not
say, Those plants must have been laid
down here before the layers above them,
just as the dead leaves in the pond
were ?
If you then came to a layer of limestone,
would you not say the same ? And if you
found that limestone full of shells and
corals, dead, but many of them quite perfect, some of the corals plainly in the very
place in which they grew, would you not
say, These creatures must have lived down
here before the coal was laid on top of
them ? And if, lastly, below the limestone
you came to a bottom rock quite different again, would you not say. The bottom
rock must have been here before the rocks
on the top of it ?
And if that bottom rock rose up a few
miles off, two thousand feet, or any other
height, into hills, what would you say
Oh, but the rock
then ? Would you say,
is not under the limeis not bottom rock
stone here, but higher than it.
So perhaps in this part it has made a shift, and
the highlands are younger than the lowlands for see, they rise so much higher" ?
Would not that be about as wise as to say
that the bottom of the pond was not there
before the pond mud, because the banks
round the pond rose higher than the mud ?
'

'

;

;

Now
If

for the soil of the field.

we can understand a little about it,
it is made of, and how it got there,

what

shall perhaps be on the right road toward understanding what all England
and, indeed, the crust of this whole planet
is made of, and how its rocks and soils
got there.
But we shall best understand how the
soil in the field was made by reasoning, as
I have said, from the known to the un-

we

—

—

known.

What do

I

mean

?

This.

On

the uplands are fields in which the soil is
already made.
You do not know how ?
Then look for a field in which the soil is
being made. There are plenty in
still
Learn how it is being
every lowland.
made there apply the knowledge which
;
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you learn from them to the upland
which are already made.

peat under that one of blue silt
under
that a buried forest, with the trees upright
If there is, as there usually is, a river and rooted
under that another layer of
meadow, or, still better, an estuary, near blue silt full of roots and vegetable fibre
your town, you have every advantage for perhaps under that again another old land
seeing soil made.
Thousands of square surface with trees again growing in it
feet of fresh-made soil spread between and under all the main bottom clay of the
your town and the sea thousands more district what would common-sense tell
are in process of being made.
you? I leave you to discover for yourYou will see now why I have begun selves. It certainly would not telf you
with the soil in the field, because it is the that those trees were thrust in there by a
uppermost, and therefore latest, of all tlie violent convulsion, cr that all those layer."
layers
and also for this reason, that, if were deposited there in a few days, or
Sir Charles Lyell's theory be true
as it is even a few years, and you might safely inthen the soils and rocks below the soil dulge in speculations about the antiquity of
of the field may liave been made in the the estuary, and the changes which it has
very same way in which the soil of the field undergone, with which I will not frighten
is made.
If so, it is well worth our while you at present.
to examine it.
It will be fair reasoning to argue thus.
You all know from whence the soil You may not be always right in your concomes which has filled up, in the course of clusion, but still you will be trying fairly
ages, the great estuaries below London, to explain the unknown by the known.
Stirling, Chester, or Cambridge.
But have rain and rivers alone made
It is river mud and sand.
The river, the soil ?
helped by tributary brooks right and left,
How very much they have done toward
has brought down from the inland that making it you will be able to judge for
enormous mass. You know that. You yourselves, if you will read the sixth chapknow that every flood and freshet brings a ter of Sir Charles Lyell's new " Elements
fresh load, either of fine mud or of fine of Geology," or the first hundred pages of
sand, or possibly some of it peaty matter that admirable book, De la Beche's " Geoout of distant hills. Here is one indisputa- logical Observer ;" and last, but not least,
ble fact from which to start.
Let us look a very clever little book called " Rain and
for another.
Rivers," by Colonel George Greenwood.
How does the mud get into the river ?
But though rain, like rivers, is a carrier of
The rain carries it thither.
soil,
it is more.
It is a maker of soil
If you wish to learn the first elements of likewise
and by it mainly the soil of an
geology by direct experiment, do this. The upland field is made, whether it be carnext rainy day the harder it rains the ried down to the sea or not.
better instead of sitting at home over the
If you will look into any quarry you will
fire, and reading a book about geology,
see that, however compact the rock may be
put on a mackintosh and thick boots, and a few feet below the surface, it becomes,
get away, I care not whither, provided you in almost every case, rotten and broken up
can find there running water. If you have as it nears the upper soil, till you often
not time to get away to a hilly country, cannot tell where the rock ends and the
then go to the nearest bit of turnpike road, soil begins.
or the nearest sloping field, and see in litNow this change has been produced by
tle how whole continents are made, and rain.
First, mechanically, by rain in thp
unmade again. Watch the rain raking and shape of ice. The winter rain gets into
sifting with its million delicate fingers, the ground, and does by the rock what it
separating the finer particles from the has done by the stones of many an old
coarser, dropping the latter as soon as it building.
It sinks into the porous stone,
can, and carrying the former downward freezes there, expands in freezing, and
with it toward the sea. Follow the near- splits and peels the stone with a force
est roadside drain where it runs into a which is slowly but surely crumbling the
pond, and see how it drops the pebbles the whole of Northern Europe and America to
moment it enters the pond, and then the powder.
Do you doubt me ? I say nothing but
sand in a fan-shaped heap at the nearest
end but carries the fine mud on, and what you can judge of for yourselves.
holds it suspended, to be gradually de- The next time you go up any mountain,
look at the loose broken stones with which
posited at the bottom in the still water
and say to yourself. Perhaps the sands the top is coated, just underneath the turf.
which cover so many inland tracts were What has broken them up but frost ?
dropped by water, very near the shore of a Look again, as stronger proof, at the talus
lake or sea, and by rapid currents. .Per- of broken stones screes, as they call them
rattles, as we call them in
haps, again, the brick clays, which are in Scotland
often mingled with these sands, were Devon which lie along the base of many
dropped, like the mud in the pond, in mountain cliffs. What has brought them
deeper water farther from the shore, and down but frost ? If you ^ask the country
certainly in still water.
But more. Sup- folk they will tell you whether I am right
pose once more, then, that, looking and or not. If you go thither, not in the sumwatching a pond being cleared out, under mer, but just after the winter's frost, you
the lowest layer of mud, you found as will see for yourselves, by the fresh frost
you would find in any of those magnificent crop of newly-broken bits, that I am right.
reservoirs so common in the Lancashire Possibly you may find me to be even more
hills
a layer of vegetable soil, with grass right than is desirable, by having a few
and brushwood rooted in it. What would angular stones, from the size of your head
you say but, The pond has not been to that of your body, hurled at you by the
always full. It has at some time or other frost giants up above. If you go to the
been dry enough to let a whole cojise Alps at certain seasons, and hear the thunder of the falling rocks, and see their long
grow up inside it ?
And if you found as you will actually lines moraines, as they are called slidunder the ing slowly down upon the surface of the
find along some English shores
sand hills, perhaps a bed of earth with glacier, then you will be ready to believe
shells and bones
under that a bed of the geologist who tells you that frost, and
fields

;

;

;

;

;

—

;
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—

;

:

—

—

;

—

—

—

;

—

—

—

TOWN GEOLOGY.

8 [180J

hewn out such a
As you go on beyond the sea-wall, you
The whole low
the ^[atterliorn froui some vast find what it is eating up.
But whither is it
tablc-hmd, and is hewing it down still, cliff is going visibly.
winter after winter, till some day, where going ? To form new soil in the estuary.
the snow Alps now stand, there shall be Now you will not wonder how old harbors
The sea has
so often become silted up.
rolling uplands of rich cultivable soil.
But more,
So much for the mechanical action of washed the land into them.
Now a few the sea-currents do not allow the sands of
rain in the shape of ice.
the estuary to escape freely out to sea.
words on its cliemical action.
Kain-water is seldom pure. It carries They pile it up in shifting sand-banks
and that acid, beat- about the mouth of the estuary. The prein it carbonic acid
ing in shower after shower against the vailing sea-winds, from whatever quarter,
face of a clitT— especially if it be a catch up the sand, and roll it up into sandThose sand-hills are again eaten
limeslone cliff weathers the rock chemi- hills.
cally, changing (in the case of lime- down by the sea, and mixed with the mud
stone) the insoluble carbonate of lime into of the tide- flats, and so is formed a
a soluble bicarbonate, and carrying that mingled soil, partly of clayey mud, partly
away in water, which, however clear, is of sand such a soil as stretches over the
Hard water is usually water greater part of all our lowlands.
still hard.
Now, why should not that soil, whether
which has invisible lime in it there are
from ten to fifteen grains and more of lime in England or in Scotland, have been made
in every gallon of limestone water. I leave by the same means as that of every estuyou to calculate the enormous weight of ary ?
You find over great tracts of East Scotlime which must be so carried down to the
sea every year by a single limestone or land, Lancashire, Norfolk, etc., pure loose
chalk brook. You can calculate it, if you sand just beneath the surface, which looks
Is
like, by ascertaining the weight of lime in as if it were blown sand from a beach.
each gallon, and the average quantity of it not reasonable to suppose that it is ?
water which comes down the stream in a You find rising out of many lowlands
and -when your sura is done, you crags which look exactly like old sea-cliffs
day
will be astonished to find it one not of eaten by the waves, from the base of which
many pounds but probably of many tons the waters have gone back. Why should
Why
of solid lime, which you never suspected not those crags be old sea-cliffs ?
Again, should we not, following our rule of exor missed from the hills around.
by the time the rain has sunk through the plaining the unknown by the known, asIt carries with it sume that such they are till some one gives
soil, it is still less pure.
not only carbonic acid, but acids produced us a sound proof that they are nut, and
by decaying vegetables by the roots of say, Tiiese great plains of England and
the grasses and trees which grow above, Scotland were probably once covered by
and they dissolve the cement of the rock a shallow sea, and their soils made as the
by chemical action, especially if the ce- soil of any tide-flat is being made now ?
ment be lime or iron. You may see this
But you may say, and most reasonably,
You may " The tide-flats are just at the sea level.
for yourselves, again and again.
see how the root of a tree, penetrating the The whole of the lowland is many feet
earth, discolors the soil with which it is in above the sea
it must therefore have been
contact.
You may see how the whole raised out of the sea, according to your
rock, just below the soil, has often changed theory
and what proofs have you of
in color from the compact rock below, that ?"
if the soil be covered with a dense layer of
Well, that is a question both grand and
peat or growing vegetables.
deep, on which I shall not enter yet
but
But there is another force at work, and meanwhile, to satisfy you that I wish to
quite as powerful as rain and rivers, mak- play fair with you, I ask you to believe
ing the soil of alluvial flats. Perhaps it nothing but what you can prove for yourhas helped, likewise, to make the soil of selves.
Let me ask you this
suppose
all the lowlands in these isles
and that that you had proof positive that I had
is, the waves of the sea.
fallen into the river in the morning
would
If you ever go to Parkgate, in Cheshire, try not your meeting me in the evening be also
if you cannot learn there a little geology.
proof positive that somehow or other I had
Walk beyond the town. You find the in the course of the day got out of the
shore protected for a long way by a sea- river ? I think you will accept that logic
wall, lest it should be eaten away by the as sound.
waves. What the force of those waves can
Now if I can give you proof positive,
be, even on that sheltered coast, you may proof which you can see with your own
judge at least you could have judged this eyes, and handle with your o^wn hands,
time last year by the masses of masonry and, alas often feel but too keenly with
torn from their iron clampings during the your own feet, that the whole of the lowLook steadily lands were once beneath the sea, then will
gale of three winters since.
at those rolled blocks, those twisted stan- it not be certain that, somehow or other,
chions, if they are there still
and then ask they must have been raised out of the sea
yourselves it will be fair reasoning from again ?
the known to the unknown What effect
And that I propose to do in my next
must such wave-power as that have had paper, when I speak of the pebbles in the
beating and breaking for thousands of street.
years along the western coasts of England,
Meanwhile I wish you to face fairly the
Scotland, Ireland ? It must have eaten up truly grand idea, which all I have said
thousands of acres— whole shires, maybe, tends to prove true that all the soil we
ere now.
Its teeth are strong enough, and see is made by the destruction of oider
it knows neither rest nor pity, the cruel,
soils, whether
soft as clay or hard as
hungry sea. Give it but time enough, and rock that rain, rivers, and seas are perwhat -ivould it not eat up ? It would eat petually melting and grinding up old land
up, in the course of ages, all the dry land to compose new land out of it
and that it
of this planet, -were it not baffled by an- must have been doing so as long as rain,
" But how
other counteracting force, of wliich I shall rivers, and seas have existed.
speak hereafter.
did the first land of all get made V
I can
probably frost alone, has

peak

—

—

—

as

;

—

—

;

only reply, A natural question
but we
can only answer that, by working from the
known to the unknown. While vTe are
finding out how these later lands were
made and unmade, we may stumble on
some hints as to how the first primeval
continents rose out of the bosom of the
;

sea.

And thus I end this paper. I trust it
has not been intolerably dull.
But I
wanted, at starting, to show my readers
something of the right way of finding out
truth on this and perhaps on all subjects,
to make some simple appeals to your common-sense, and to get you to accept some
plain rules founded on common-sense,
which will be of infinite use to both you
and me

in

I hope,

my

future papers.

meanwhile, that you will agree

with me that there is plenty of geological
matter to be seen and thought over in the
neighborhood of any town.
Be sure that wherever there is a river,
even a drain, and a stone quarry, or even
a roadside bank, much more where there
is a sea or a tidal estuary, there is geology
enough to be learned to explain the greater
part of the making of all the continents on
the globe.

n.

;

—

;

;

;
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THE PEBBLES IN THE STREET.
If you, dear reader, dwell in any northern town, you will almost certainly see
paving courts and alleys, and sometimes
to the discomfort of your feet
whole
streets, or set up as bourne-stones at corners, or laid in heaps to be broken up for
road-metal, certain round pebbles, usually
dark brown or speckled gray, and exceedingly tough and hard.
Some of them will
be very large boulders of several feet in
diameter.
If you move from town to
town, from the north of Scotland as far
down as Essex on the east, or as far down

—

—

Shrewsbury and Wolverhampton (at
on the west, you will still find these
pebbles, but fewer and smaller as you go
south.
It matters not what the rocks and
Howsoils of the country round may be.
as

least)

ever

much

will be, on

they may differ, these pebbles
the whale, the same every-

where.

But if your town be south of the valley
of the Thames, you will find, as far as I am
aware, no such pebbles there. The gravels
round you will be made up entirely of
rolled chalk flints, and bits of beds immeThe
diately above or below the chalk.
blocks of " Sarsden" sandstone those
of which Stonehenge is built and the
" plum-pudding stones" which are some-

—

—

times found with them, have no kindred
with the northern pebbles. They belong
to beds above the chalk.
Now if, seeing such pebbles about your
town, you inquire, like a sensible person
who wishes to understand something of
the spot on which he lives, whence they
come, you will be shown either a gravelIn the gravel the pebpit or a clay-pit.
bles and boulders lie mixed with sand, as
they do in the railway cutting just south
of Shrewsbury, or in huge mounds of fine
sweet earth, as they do in the gorge of the
Tay about Dunkeld, and all the way up
Strathmore, where they form long grassy
mounds tomauns as they call them in
some parts of Scotland askers as they call
in Ireland.
These mounds, with
their sweet fresh turf rising out of heather
and bog, were tenanted so Scottish chilHe that
dren used to believe by fairies.
was lucky might hear inside them fairy

them

—

—

—
TOWN
music and the jingling of the fairy horses' you,

But woe to him if he fell
trappings.
asleep upon the mound, for he would be
spirited away into fairyland for seven
years,

which would seem

to

him buf one

A strange fancy, yet not so strange
day.
as the actual truth as to what these
mounds are, and how they came into their
places.
Or, again,
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they were all concreted
out of the same clay, it is a most extraordinary coincidence indeed one too strange
to be believed, if any less strange explanation can be found
that they should have
taken the composition of different rocks
which are found all together in one group
of mountains to the northward.
You will
surely say. If this be granite, it has most
probably come from a granite mountain
also, that if

—

—

you might find that your
town's pebbles and boulders came out of a if this be grit, from a gritstone mountain
pit of clay, in which they were stuck, and so on with the whole list.
Why are
without any order or bedding, like plums we to go out of our way to seek improbaand raisins in a pudding. This clay goes ble explanations when there is a probable
usually by the name of boulder-clay. You one staring us in the face ?
would see such near any town in Cheshire
Next
and this is well worth your
and Lancashire or along Leith shore, notice if you will examine the pebbles
near Edinburgh or, to give one more in- carefully, especially the larger ones, you
stance out of hundreds, along the coast at will find that they are not only more or
Scarborough. If you w^lk along the shore less rounded, but often scratched
and
southward of that town, you will see, in often, too, in more than one direction, two
the gullies of the cliff, great beds of sticky or even three sets of scratches crossing
clay, stuffed full of bits of every rock be- each other
marked as a cat marks an
tween the Lake mountains and Scarbor- elder-stem when she sharpens her claws
ough, from rounded pebbles of most an- upon it and that these scratches have not
cient rock down to great angular fragments been made by the quarrymen's tools, but
There, as else- are old marks which exist as you may
of ironstone and coal.
;

;

—
—

;

;

;

—

;

where, the great majority of the pebbles
have nothing to do with the rock on which
the clay happens to lie, but have come,
some of them, from places many miles
away.
Now, if we find spread over a low land
pebbles composed of rocks which are only
found in certain high lands, is it not an

—

—

easily prove for yourself
while the stone
is still lying in its bed of clay.
Would it
not be an act of mere common-sense to say,

As

clay.

it

is,

we

find

them

»

scattered

anywhere and everywhere through it, from
top to bottom. So that theory will not
do.
Indeed, no theory will do which supposes them to have been brought by water
alone.

Try

and make exrunning water, pebbles,

yourself, dear reader,

periments with

and mud.
lieve, you

If you try for seven years. I bewill never contrive to make your
pebbles lie about in your mud as they lie
about in every pit in the boulder-clay.'
Well, then, there we are at faiilt, it

seems.

We

from known

have no explanation drawn

which will do, unless
are to suppose, which I don't think you
will do, that stones, clay, and all were
blown hither along the surface of the
facts

we

ground by primeval humcanes, ten times
worse than those of the West Indies,
which certainly will roll a cannon a few
yards, but cannot surely roll a boulderstone a hundred miles.
Now, suppose that there was a force,
an agent, known luckily for you, not to
you but known but too well to sailors
and travellers
a force which is at work
over the vast sheets of land at both the
north and south poles at work, too, on
every high mountain range in the world,
and therefore a very common natural
force
and suppose that this force would

—

—

;

;

These scratches have been made by the
sharp points of other stones which have
rubbed against the pebbles somewhere and explain all the facts, namely,
somewhen with great force ?
How the stones got here
So far so good. The next question is.
How they were scratched and rounded
act of mere common-sense to say. These How did these stones get into the clay ?
How they were imbedded in clay
pebbles have come from the highlands ? If we can discover that, we may also dis- because it is notoriously, and before men's
And if the pebbles are rounded, while the cover how they were rounded and scratched. eyes now, carrying great stones liundreds
rocks like them in the highlands always We must find a theory which will answer of miles, and scratching and rounding
break off in angular shapes, is it not, our question, and one which, as Professor them also carrying vast deposits of mud,
again, an act of mere common-sense to say, Huxley would say, " will go on all fours" too, and mixing up mud and stones just as
These pebbles were once angular, and
that is, will explain all the facts of the we see them in the brick-pits would
have been rubbed round either in getting case, and not only a few of them.
not our common-sense have a right to try
hither or before they started hither ?
What, then, brought the stones ?
that explanation ? to suspect that this
We cannot, I think, answer tha ques- force, which we do not see at work in
Does all this seem to you mere truism,
my dear reader ? If so, I am sincerely tion, as some have tried to answer it, by Britain now, may have been at work here
glad to hear it. It was not so very long saying that they were brought by Noah's ages since ? That would at least be reaago that such arguments would have been flood. For it is clear that very violent soning from the known to the imknown.
considered, not only no truisms, but not currents of water would be needed to carry What state of things, then, do we find
boulders, some of them weighing many among the highest mountains, and over
even common-sense.
But to return let us take, as an example tons, for many miles. Now Scripture says whole countries which, though not lofty,
a sample of these boulder-clay pebbles nothing of any such violent currents and lie far enough north or south to be permafrom the neighborhood of Liverpool and we have no right to put currents or any nently covered with ice ?
We find, first, an ice-cap or ice-sheet,
Birkenhead, made by Mr. De Ranee, the other imagined facts into Scripture out of
our own heads, and then argue from them fed by the winter's snows, stretching over
government geological surveyor
Granite, greenstone, felspar porphyry, as if not we but the text of Scripture had the higher land, and crawling downward
and outward, by its own weight, along the
asserted their existence.
felstone, quartz rock (all igneous rocks
But still they may have been rolled valleys, as glaciers.
that is, either formed by or altered by
We find underneath the glaciers first a
That theory certainly
volcanic heat, and almost all found in the hither by water.
would explain their being rounded, moraine frofonde, consisting of the bouldLake mountains), 37 per cent.
But it ers and gravel and earth, which the glaSilurian grits (the common stones of the though not their being scratched.
Lake mountains deposited by water), 43 will not explain their being found in the cier has ground off the hillsides, and is
carrying down with it.
clay.
per cent.
These stones, of course, grind, scratch,
Recollect what I said in my first paper
Ironstone, 1 per cent.
that water drops its pebbles and coarser and polish each other, and in likewise
Carboniferous limestone, 5 per cent.
Permian or Triassic sandstones that is, particles first, while it carries the fine grind, scratch, and polish the rock over
rocks immediately round Liverpool 12 per clayey mud onward in solution, and only which they pass, under the enormous
drops it when the water becomes still. weight of the superincumbent ice.
cent.
We find also issuing from imder each
Now, does not this sample show, as far Now, currents of such tremendous violence
as human common-sense can be depended as to carry these boulder-stones onward glacier a stream, carrying the finest mud,
on, that the great majority of these stones would have carried the mud for many the result of the grinding of the boulders
come from the Lake mountains, sixty or miles farther still and we should find the against each other and the glacier.
We find, moreover, on the surface of the
seventy miles north of Liverpool ? I think boulders, not in clay, but lying loose toyour common-sense will tell you that these gether, probably on a hard rock bottom, glaciers moraines svperieures long lines of
pebbles are not mere concretions that is, scoured clean by the current. That is stones and dirt which have fallen from
neighboring cliffs, and are now travelling
formed out of the substance of the clay what we find in the beds of streams
The least knowl- that is just what we do not find in downward with the glaciers.
after it was deposited.
Their fate, if the glacier ends on land,
edge of mineralogy would prove that. this case.
But the boulders may have been brought is what was to be expected. The stones
But even if you are no mineralogist, common-sense will tell you that if they were by a current, and then the water may have from above the glacier fall over the icewith those
all concreted out of the same clay, it is become still, and the clay settled quietly cliff at its end, to mingle
most likely that they would be all of the round them. What ? Under them as well thrown out from underneath the glacier,
same kind, and not of a dozen or more as over them ? On that theory also we and form huge banks of boulders, called
Common-sense will tell should find them only at the bottom of the terminal moraines, while the mud runs
different kinds.
;

;

;

;

;

—

—

:

;

:

:

—
—

;

—

—

;
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became shallower and the mud-beds got
awash one after the other, they would be
Their fate, again, is what was (o be ex- torn about, resifted, and reshaped by curpected if the glacier ends, as it commonly rents and by tides, and mixed with shoredoes in Arctic regions, in the sea. The ice sand ground out of shingle-beach, thus
grows out to seaward for more than a mile making confusion worse confounded. A
off,
ii

:is

who have

all

seen glaciers know, in

turbid torrent.

sometimes, about one eighth of it being
above water and seven eighths below, so
that an ice-clill one hundred feet high may
project into water eight hundred feet
deep.
At last, when it gets out of its
deptli. the buoyancy of the water breaks
it off in icebergs, which float away, at the

mercy of

tides

and currents, often ground-

ing again in shallower water, and ploughing the sea-bottom as they drag along it.
These bergs carry stones and dirt, often in
so that, wlienever a berg
large quantities
melts or capsizes, it strews its burden confusedly about the sea floor.'
Meanwhile the fine mud which is flowing
out from under the ice goes out to sea likewise, coloring the water far out, and then
subsiding, as a soft tenacious ooze, in
which the stones brought out by the ice are
imbedded. And this ooze so those who
have examined it assert cannot be distinguished from the brick-clay or fossiliferous
A
boulder-clay so common in the North.
very illustrious Scandinavian explorer,
visiting Edinburgh, declared, as soon as he
saw the sections of boulder-clay exhibited
near that city, that this was the very substance which he saw forming in the Spitz;

—

bergen ice-fiords.*
I have put these

—

;

;

:

;

ing vegetation coated their dreary sands
and clays with a layer of brown vegetable
soil.

Thtis, and I believe thus only, can we
explain the facts connected with these
No agent known on
boulder-pebbles.
earth can have stuck them in the clay save
ice.

which

known

is

to

do

so

else-

still

where.

agent can have

scratched

as they are scratched save ice, which
is known to do so still elsewhere.
No known agent certainly not, in my
opinion, the existing rivers can have accumulated the vast beds of boulders which
lie along the course of certain northern

baldly as I can, in order that the reader
may look steadily at them, without having
his attention drawn off or his fancy excited by their real poetry and grandeur.
Indeed, it would have been an impertinence to have done otherwise for I have rivers notably along the Dee about
never seen a live glacier, by land or sea, Aboyne save ice, bearing them slowly
though I have seen many a dead one. And down from the distant summits of the
the public has had the opportunity, lately, Grampians.
No known agent save ice can have proof reading so many delightful books about
"peaks, passes, and glaciers," that I am duced those rounded and polished and
bound to sujipose that many of my readers scored and fluted rockers moutonnes
know as much or more about them than I " sheep-backed rocks" so common in the

—

—

;

—

—

—

—

But

Lake

us go a step farther and, bearing in our minds what live glaciers are
like, let us imagine what a dead glacier
would be like ^a glacier, that is, which
let

;

—

had melted and left nothing but
ton of stones and dirt.

We

its

skele-

should find the faces of the rock
scored and polished, generally in lines
pointing down the valleys, or at least outward from the centre of the highlands, and
polished and scored most in their upland
or weather sides.
We should find blocks
of rock left behind, and perched about on
other rocks of a different kind. We should
find in the valleys the old moraines left as
vast deposits of boulder and shingle, which
would be in time sawn through and sorted
over by the rivers.
And if the sea-bottom
outside were upheaved and became dry
land, we should find on it the remains of
the mud from under the glacier, stuck full
of stones and boulders, iceberg-dropped.
This mud would be often very irregularly
bedded for it would have been disturbed
by the ploughing of the icebergs, and
mixed here and there with dirt which had
fallen from them.
Moreover, as the sea

like Greenland,

:

and them

do.

it lay,

\mder the indiscriminating grinding of a
heavy sheet of ice.
Lastly, no known agent save ice -will
explain those perched boulders, composed
of ancient hard rocks which may be seen
few shells, of an Arctic or northern type, in so many parts of these islands and of the
would be foimd in it here and there. Continent. No water-power could have
Some would have lived near those later lifted those stones, and tossed them up high
beaches, some in deeper water in the an- and dry on mountain ridges and promoncient ooze, wherever the iceberg had left tories, upon rocks of a totally different
Some of my readers surely recollect
it in peace long enough for sea-animals to kind.
But the general Wordsworth's noble lines about these myscolonize and breed in it.
appearance of the dried sea-bottom would terious wanderers, of which he had seen
be a dreary and lifeless waste of sands, many a one about his native hills
gravels, loose boulders, and boulder-bear- " As a huge stone is sometimes seen to lie
Couched on the bald top of an eminence,
and wherever a boss of bare
ing clays
Wonder to all who do the same espy
rock still stood tip it would be found
By what means it could thither come, and whence
ground down, and probably polished and
So that it seems a thing endued with sense
Like a sea-beast crawled forth, that on a shelf
scored by the ponderous icebergs which
Of rock or sand repoaeth, there to sun itself."
had lumbered over it in their passage out
to sea.
Yes
but the next time you see such a
In a word, it would look exactly as vast stone believe that the wonder has been
tracts of the English, Scotch, and Irish solved, and found to be, like most wonders
lowlands must have looked before return- in nature, more wonderful than we guessed

No known
facts as simply

must have lost when

district

;

so

common,

too, in

Snow-

don, especially between the two lakes of
common in Kerry to be seen
Llanberis
anywhere, as far as I have ascertained,
around the Scotch Highlands, where the
turf is cleared away from an unweathered
surface of rock, in the direction in which
a glacier would have pressed against it had
one been there. Where these polishings
and scorings are found in narrow glens, it
doubt, an open question whether
is, no
some of them may not be the work of
water,
But nothing but the action of ice
can have produced what I have see in landlocked and quiet fiords in Kerry iceflutings in polished rocks below high-water
mark, so large that I could lie down in one
of them.
Nothing but the action of ice
could produce what may be seen in any of
our mountains whole sheets of rock
;

;

—

—

ground down into rounded

flats, irrespective of the lie of the beds, not in valleys,

to be.
It is not a sea-beast wdiich has
crawled forth, but an ice-beast which has
been left behind, lifted up thither by the
ice, as surely as the famous Pierre-S-bot,
forty feet in diameter, and hundreds of
boulders more, almost as large as cottages,
have been carried by ice from the distant
Alps right across the lake of Neufchatel,
and stranded on the slopes of the Jura,
nine hundred feet above the lake.*
Thus, I think, we have accounted for
facts enough to make it probable that Britain was once covered partly by an ice-sheet,
as Greenland is now, and partly, perhaps,
by an icy sea. But, to make assurance more
sure, let us look for new facts, and try
whether our ice-dream will account for
them also. Let us investigate our case as
a good medical man does, by " verifying
his first induction."
He says. At the first glance, I can see
symptoms a, &, c. It is therefore probable
But
that my patient has got complaint A.
if he has he ought to have symptom d also.
If I find that, my guess will be yet more
probable.
Ho ought also to have symptom

it

e,

and

so forth

;

and

as I find successively

each of these symptoms which are proper
to A, my first guess will become more and
more probable, till it reaches practical certainty.

Now

us do the same, and say. If

let

this strange dream be true, and the lowlands of the north were once under an icy
sea, ought we not to find sea-shells in their
?
Not abundantly, of
can understand that the sea
animals would be too rapidly covered up
in mud, and too much disturbed by icebergs and boulders, to be very abundant.
But still, some should surely be found here

sands and
course.

and

clays

We

there.

Doubtless

;

and

if

my

northern-town

readers will search the boulder-clay pits
near them, they will most probably find a
few shells, if not in the clay itself, yet in

but on the brows and simimits of moun- sand-beds mixed with them, and probably
tains, often ending abruptly at the edge of tmderlying them
And this is a notable
some sudden cliff, where the true work of fact, that the more species of shells they
water, in the shape of rain and frost, is ac- find, the more they will find— if they work
tually destroying the previous work of ice, out their names from any good book of
and fulfilling the rule laid down (I think conchology of a northern type of shells
by Professor Geikie in his delightful book which notoriously, at this day, inhabit the
* See a most charming paper on "The Physics of on Scotch scenery as influenced by its geol- colder seas.
Arctic Ice," by Dr. Robert Brown, of Campster, pub- ogy), that ice planes down into flats, while
It is impossible for me here to enter at
lished in the Quarlerly Journal of the Geological
water saws out into crags and gullies and length on a subject on which a whole litSociety, June, 1870. This article is so rcmiirkable,
not only for its sound scientific matter, but for the that the rain and frost are even now restor- erature has been already written.
Those
vividness and poetic beauty of its descriptions, that I
ing Scotch scenery to something of that
must express a hope that the learned author will some
ruggedness and picturesqueness which it
* See Lyell, " Antiquity of Man," p. 294, et segq.
day enlarge it. and publish it in a separate form.
;

—

;

;

—
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who wish

to study

it

may find

that they
in Lyell's " Stuall

need know, and more,
dent's Elements of Geology," and in chapter xii. of his " Antiquity of Man."
They
^

will find that if the evidence of scientific

upheaval

may have been
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effected suddenly

There can be no doubt that, for instance,
by a few tremendous earthquakes, we must long before the age of ice, the whole Nortli
answer, We have no proof of it. Earth- of Europe was much warmer than il is
now.
quakes upheave lands now only by slight
Take Greenland, for instance.
Disco
and intermittent upward pulses
nay, Island lies in Baffin's Bay, off the west
some lands we know to rise without any coast of Greenland, in latitude 70 far
earthquake pulses, but by simple, slow, up- within the Arctic circle. Now there
cerward swelling of a few feet in a century tain strata of rock, older than the ice, have
and we have no reason, and therefore no not been destroyed by the grinding of the
right, to suppose that Snowdonia was up- ice-cap
and they are full of fossil plants.
heaved by any means or at any rate which But of what kind of plants ? Of the same
we do not witness now and "therefore we families as now grow in the warmer parts
are bound to allow not only that there was of the United States.
Even a tulip-tree
a past " age of ice," but that that age was has been found among them.
Now how is
one of altogether enormous duration.
this to be explained ?
But meanwhile some of you, I presume,
Either we must say that the climate of
will be ready to cry, Stop. It may be our own Greenland was then so much warmer
than
weakness but you are really going on too now, that it had summers pi obably as hot
fast and too far for our small imaginations. as those of New York
or we must say
Have you not played with us, as well as that these leaves and stems were floated
argued with us, till you have inveigled us thither from the United States. But if we
step by step into a conclusion which we say the latter, we must allow a cliange in
cannot and will not believe ? That all this the shape of the land which is enormous.
land should have been sunk beneath an icy For nothing now can float northward from
sea ? That Britain should have been as the United States into Baffin's Bay.
The
Greenland is now ? We can't believe it, polar current sets out of Baffin's Bay
and we won't.
southward, bringing icebergs down, not
If you say so, like stout, common-sense leaves up, through Davis's Straits.
And
Britons, who have a wholesome dread of in any case we must allow that the hills of
being taken in with fine words and wild Disco Island were then the bottom of a
speculations, I assure you I shall not laugh sea
or how would the leaves have been
at you, even in private.
On the contrary, deposited in them at all ?
I shall say^
what I am sure every scientific
So much for the change of climate and
man will say, So much the better. That is land which can be proved to have gone on
the sort of audience which we want, if we in Greenland. It has become colder. Why
are teaching natural science.
We do not should it not some day become warmer
want haste, enthusiasm, gohe-moucherie, as again ?
the French call it, which is agape to snap up
Now for England. It can be proved, as
any new and vast fancy, just because it is far as common-sense can prove anything,
new and vast. We want our readers to be that England was, before the age of ice,
slow, suspicious, conservative, ready to much warmer than it is nov,'. and grew
"gib,'' as we say of a horse, and refuse gradually cooler and cooler, just as, while
the collar up a steep place, saying, I must the age of ice was dying out, it grew
stop and think.
I don't like the look of warmer again.
the path ahead of me.
It seems an ugly
Now what proof is there of that ?
;

conchologists be worth anything, the period
can be pointed out, in the strata, though
not of course in time, at which these seas
began to grow colder, and southern and

Mediterranean shells to disappear, their
places being taken by shells of a temperate, and at last of an Arctic climate
which last have since retreated either toward their native north, or into cold water
From Essex across to
at great depths.
Wales, from Wales to the estuary of the
Clyde, this fact has been verified again and
;

again.
And in the search for these shells,
a fresh fact, and a most startling one, was
discovered.
They are to be found not only
in the clay of the lowlands, but at considerable heights up the hills, showing that,
at some time or other, these hills have been

submerged beneath the

me

sea.

which any
Wales may see for himself.
Moel Tryfaen is a mountain over Carnarvon.
Let

tourist

give one example,

into

Now, perched on

,

;

;

;

;

;

the side of that mountain,
fourteen hundred feet above the present
sea-level, is an ancient sea-beach, five-andthirty feet thick, lying on great ice-scratched boulders, which again lie on the mountain slates. It was discovered by the late Mr.
Trimmer, now, alas lost to geology. Out
of that beach fifty-seven different species
of shells have been taken
eleven of them
are now exclusively Arctic, and not found
in our seas
four of them are still common
to the Arctic seas and to our own
and
almost all the rest are northern shells.
Fourteen hundred feet above the present
sea
and that, it must be understood, is
not the greatest height at which such shells
may be found hereafter. For, according
to Professor Ramsay, drift of the same
kind as that on Moel Tryfaen is found at place to get up. I don't know this road,
a height of two thousand three hundred and I shall not hurry over it.
I must go
feet.
back a few steps and make sure. I must
Now I ask my readers to use their com- see whether it is the right road whether
mon-sense over this astounding fact
there are not other roads, a dozen of them
which, after all, is only one among hun- perhaps, which would do as well or better
dreds
to let (as Mr. Matthew Arnold than this.
would well say) their " thought play freeThat is the temper which finds out truth,
ly" about it and consider for themselves slowly, but once and for all
and I shall
what those shells must mean. I say not be glad, not sorry, to see it in my readers.
And I am bound to say that it has been
may, but must, unless we are to believe in
a " JDeus quidam deceptor," in a God who by that temper that this theory has been
puts shells upon mountain-sides only to be- worked out, and the existence of this past
fool honest human beings, and gives men age of ice, or glacial epoch, has been disintellects which are worthless for even the covered, through many mistakes, many
simplest work.
Those shells must mean corrections, and many changes of opinion
that that mountain, and therefore the about details, for nearly forty years of

;

—

!

;

;

;

:

;

;

;

;

mountains round

it,

must have been once

This.

—

Underneatli London
of you know there

—

as,

say,

many

five

hundred feet of clay.
Anything but that, as you

clay.

I

dare

four or
But not icelies

will see.

belongs to a formation late (geologically
speaking), but somewhat older than those
Disco Island beds.
It

And what

sort of fossils

do we find in

it?

In the first place, the shells, which are
abundant, are tropical Nautili, Cones,
and such like.
And more, fruits and
seeds are found in it, especially at the Isle
of Sheppey.
And what are they ? Fruits
of Nipa palms, a form only found now at
river-mouths in Eastern India and the Indian islands Anona-seeds gourd-seeds
Acacia fruits all tropical again
and
hard work, by many men, in many lands.
As a very humble student of this sub- Proteaceous plants too of an Australian
Surely your common-sense would
ject, I may say that I have been looking type.
these facts in the face earnestly enough for hint^o you, that this London clay must be
more than twenty years, and that I am mud laid down off the mouth of a tropical
about as certain that they can only be ex- river. But your common-sense would be
plained by ice, as I am that my having got all but certain of that, when you found, as
home by rail can only be explained by you would find, the teeth and bones of

fourteen hundred feet at least lower than
they are now. That the sea in which they
were sunk was far colder than now. That
icebergs brought and dropped boulders
round their flanks.
That upon those
boulders a sea-beach formed, and that dead
shells were beaten into it from a sea-bottom
close by.
That, and no less, Moel Tryfaen steam.

—

;

—

;

;

;

—

crocodiles and turtles, who come to land,
the bones,
But I think I know what startles you. It remember, to lay their eggs
must mean.
But it must mean, also, a length of time is the being asked to believe in such an too, of large mammals allied to the tapir
which has been well called "appalling." enormous change in climate, and in the of India and South America, and the waterA length of time sufficient to let the height of the land above the sea. Well, hog of the Cape. If all this does not
mountain sink into the sea. Then length it is very astonishing, appalling all but mean that there was once a tropic climate
of time enough to enable those Arctic incredible, if we had not the facts to prove and a tropic river running into some sea or
But of the facts there can be no doubt. other where London now stands, I must
shells to crawl down from the northward, it.
settle, and propagate themselves generation There can be no doubt that the climate give up common-sense and reason as deand believe
after generation
then length of time of this northern hemisphere has changed ceitful and useless faculties
enough to uplift their dead remains, and enormously more than once. There can be nothing, not even the evidence of my own
the beach, and the boulders, and all Snow- no doubt that the distribution of land and senses.
And now, have I, or have I not, fulfilled
donia, fourteen hundred feet into the air. water, the shape and size of its continents
And if any one should object that the last and seas, have changed again and again. the promise which I made rashly, I dare
;

—

;

;

—

TOWN GEOLOGY.

13 [184]

—

say some of you thought in iny first pa- the lemmings and the marmots which inper ? Have I, or have I not, made you habited Britain till the ice drove them out
prove to yourself, by your own common- southward, even into the South of France
sense, that the lowlands of Britain were and how, as the ice retreated and the cliunderneath the sea in the days in which mate became tolerable once more, some of
these pebbles and boulders were laid down them the mammoth and rhinoceros, the
Nay, have we not bison, the lion, and many another mighty
over your plains ?
proved more ? Have we not found that beast reoccupied our lowlands, at a time
that old sea was an icy sea ? Have we not when the hippopotamus, at least in sumwandered on, step by step, into a whole mer, ranged freely from Africa and Spain
true fairy-land of wonders ? to a time when across what was then dry land between
all England, Scotland, and Ireland were as France and England, and fed by the side
Greenland is now ? when mud streams of animals which have long since retreated
;

—

—

have rushed down from under glaciers on
to a cold sea-bottom, when " ice, mast
high, came floating by, as green as emerald ?" when Snowdon was sunk for at least
fourteen hundred feet of its height ? when
(as I could prove to you, had I time) the
peaks of the highest Cumberland and
Scotch mountains alone stood out, as islets
in a frozen sea ?
want to get an

answer to one strange
We
question, and we have found a group of
questions stranger still, and got them an-

But so it is always in scitoo.
know not what we shall disence.
cover.
But this, at least, we know, that
it will be far more wonderful than we had
swered

We

The

dreamed.

scientific explorer is

always

like Saul of old, who set out simply to find
and a
his father's asses, and found them
kingdom besides.
I should have liked to have told you
I
more about this bygone age of ice.
should have liked to say something to you

—

—

on the curious question which is still an
open one whether there were not two ages
whether the climate here did not,
of ice
after perhaps thousands of years of Arctic
a few
cold, soften somewhat for a while
thousand years, perhaps and then harden
again into a second age of ice, somewhat
I
less severe, probably, than the first.
should have liked to have hinted at the
probable cause of this change indeed, of
the age of ice altogether whether it was
caused by a change in the distribution of
land and water, or by change in the
height and size of these islands, which
made them large enough and high enough

—

;

—

—

—

—

to

Norway and

liked to

beings

tell

to Canada.

I

is green through the driest summers,
and, in the western counties, cider-orchards
laden with red and golden fruit. I know,

which

throughout northern Europe, no such
charming scenery, for quiet beauty and
solid wealth,

as

that

New Red

the

of

and if I wished to show a foreigner
what England was, I should take him
along them, from Yorkshire to South
Devon, and say, There.
Is not that a
country worth living for and worth dying for, if need be ?
Another reason which I have for dealing
marls

;

—

—

New Red sandstone is this that
said just now) over great tracts of
England, especially about the manufacturing districts, the town-geologist will find

should have with the

the archajologist of the

human

from their weapons and
—probably
— of the same race as the pres-

their habits

(as I

ent Laplanders, who passed northward as it covered immediately by the boulder
the ice went back, following the wild rein- clay.
The townsman, finding this, would have
deer herds from the South of France into
our islands, which were no islands then, to a fair right to suppose that the clay was
be in their turn driven northward by laid down immediately, or at least soon
stronger races from the east and south. after, the sandstones or marls on which it
But space presses, and I fear that I have lies that as soon as the one had settled
at the bottom of some old sea, the other
written too much already.
At least, I have turned over for you a settled on the top of it, in the same sea.
fair and reasonable guess,
which
few grand and strange pages in the book
of nature, and taught you, I hope, a key would in many cases, indeed in most, be
by which to decipher their hieroglyphics. quite true. But in this case it would be
At least, I have, I trust, taught you to a mistake. The sandstone and marls are
look, as I do, with something of interest, immensely older than the boulder-clay.
even of awe, upon the pebbles in the They are, humanly speaking, some four or
;

A

worlds older.

five

street.

THE STONES IN THE WALL.
For in the
This is a large subject.
different towns of these islands the walls
are built of stones of almost every age,
and the
from the earliest to the latest
town-geologist may find a quite different
problem to solve in the nearest wall, on
moving from one town to another twenty
All I can do, therefore, is to
miles off.
take one set of towns, in the walls of
which one sort of stones is commonly
found, and talk of them ; taking care, of
course, to choose a stone which is widely
distributed.
And such, I think, Tve can
find in the so-called
Red sandstone,
;

New

which, with

—

What do

in.

I mean ?
This that between
the time when the one, and the time when
the other, was made, the British Islands,
and probably the whole continent of
Europe, have changed four or five times
in shape
in height above the sea, or depth
below it in climate
in the kinds of
plants and animals which have dwelt on
them, or on their sea-bottoms. And surely
it is not too strong a metaphor to call such
changes a change from an old world to a
new one.
Mind. I do not say that these changes
were sudden or violent.
It is far more
probable that they are only part and parcel of that vast but slow change which is
going on everywhere over our whole globe.
I think that will appear probable in the
course of this paper.
But that these
changes have taken place, is my main the;

;

;

;

attendant marls, covers a
or vast tract and that a rich and busy one
to carry a sheet of eternal snow inland
From Hartlepool and the
of England.
whether, finally, the age of ice was caused
by an actual change in the position of the mouth of the Tees, down through York- sis. The fact I assert and I am bound to
whole planet with regard to its orbit round shire and Nottinghamshire over the man- try and prove it. And in trying to do so,
the sun shifting at once the poles and the ufacturing districts of central England
I shall no longer treat my readers, as I did
tropics
past Bris- in the first two papers, like children.
I
a deep question that latter, on down the valley of the Severn
which astronomers, whose business it is, tol and the Somersetshire flats to Torquay shall take for granted that they now unSouth
are still at work, and on which, ere young in
Devon
up northwestward derstand something of the method by
folk are old, they will have discovered, I through Shropshire and Cheshire
past which geological problems are worked
expect, some startling facts.
On that last Liverpool and northward through Lanca- out and can trust it, and me and shall
question, I, as no astronomer, cannot shire
reappearing again, north of the state boldly the conclusions of geologists,
speak.
But I should have liked to have Lake mountains, about Carlisle and the only giving proof where proof is specially
said somewhat on matters on which I have Scotch side of the Solway Frith, stretches needed.
knowledge enough, at least, to teaclj you the New Red sandstone plain, from under
Now you must understand that in Enghow much there is to be learned. I should which everywhere the coal-bearing rocks land there are two great divisions of these
have liked to tell the student of sea-ani- rise as from a sea. It contains, in many New Red sandstones, "Trias," as geolomals -how the ice-age helps to explain, and places, excellent quarries of building gists call them. An upper, called in Geris again explained by, the remarkable dis- stone
the most famous of which, per- many Keuper, which consists, atop, of the
coveries which Dr. Carpenter and Mr, Wy- haps, are the well-known Runcorn quar- rich red marl, below them, of sandstones,
ville Thompson have just made, in the ries, near Liverpool, from which the old and of those vast deposits of rock-salt,
deep-sea dredgings in the North Atlantic. Romans brought the material for the walls which have been long worked, and worked
I should have liked to tell the botanist and temples of ancient Chester, and from to such good purpose, that a vast subsidsomewhat of the pre-glacial flora the which the stone for the restoration of Ches- ence of land has just taken place near
plants which lived here before the ice, and ter Cathedral is being taken at this day. Nantwich in Cheshire
and serious fears
lasted, some of them at least, through all In some quarters, especially in the north- are entertained lest the town itself may
those ages of fearful cold, and linger still west of England, its soil is poor, because it subside, to fill up the caverns below, from
on the summits of Snowdon, and the high- is masked by that very boulder-clay of whence the salt has been quarried. Unest peaks of Cumberland and Scotland.
I which I spoke in my last paper.
But its derneath these beds again are those which
should have liked to have told the lovers rich red marls, wherever they come to the carry the building-stone of Runcorn. Now
of zoology about the animals which lived surface, are one of God's most precious gifts these beds altogether, in Cheshire at least,
before the ice of the mammoth, or woolly to this favored land.
On them one finds are about 3400 feet thick, and were not
elephant the woolly rhinoceros, the cave one's self at once in a garden amid the laid down in a year, or in a century either.
lion and bear, the reindeer, the musk oxen, noblest of timber, wheat, roots, grass
Below them lies a thousand feet of sand;

—

—

its

;

;

—

;

;

;

;

;

;

;

;

—

;

—

;

—

;

;

—
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known in Germany by the name of
*^Bunter," from its mottled and spotted
appearance. What lies under them again,
does not concern us just now.
I said that the geologists called these
that is, the triple group.
feeds the Trias
But as yet we have heard of only two parts
of it. Where is the third ?
Not here, but in Germany. There, between the Keuper above and the Bunter below, lies a great series of limestone beds,
which, from the abundance of fossils which
they contain, go by the name of Muschelkalk.
A long epoch must therefore have
intervened between the laying down of the
Bunter and of the Keuper. And we have
a trace of that long epoch, even in Engstones,

—

land.
The Keuper lies, certainly, immediately on the Bunter, but not always

" conformably" on

it.

That

is,

the beds

are not exactly parallel.
The Bunter had
been slightly tilted and slightly waterworn before the Keuper was laid on it.
It is reasonable, therefore, to suppose
that the Bunter in England was dry land,
and therefore safe from fresh deposit,

mense pressure, and probably to heat. The
granites and mica-slates of Anglesey are
full of it
and from Anglesey as likely as
from anywhere else these thin scales of
mica came. And that is about all that I
can say on the matter. But it is certain
that most of these sands were deposited in
a very shallow water, and very near to
land.
Sand and pebbles, as I said in my
first paper, could not be carried far out to
sea
and some of the beds of the Bunter
are full of rounded pebbles.
Nay, it is
certain that their surface was often out of
water.
Of that you may see very pretty
;

—

—

;

proofs.
as you

You

find these sands riple-marked,

do shore-sands now.
You find
cracks where the marl mud has dried in
the sun
and, more, you find the little pits
made by rain. Of that I have no doubt.
I have seen specimens, in which you could
not only see at a glance that the marks
had been made by the large drops of a
shower, but see also from what direction
the shower had come.
These delicate
markings must have been covered up im;

mediately with a fresh layer of mud or
sand.
How long since ? How long since
that flag had seen the light of the sun,
when it saw it once again, restored to the
upper air by the pick of the quarryman ?
Who can answer that ? Not I.
Fossils are very rare in these sands
it is
not easy to say why. It may be that the
red oxide of iron in them has destroyed
them.
Few or none are ever found in
beds in which it abounds. It is curious,
too, that the Keuper, which is all but barren of fossils in England, is full of them in
Wiirtemberg, reptiles, fish, and remains of
across England and into Germany ?
plants being common.
But what will inIt is difficult to answer.
The shape and terest the reader are the footprints of a
distribution of land in those days were so strange beast, found alike in England and
different from what they are now, that the in Germany
the Cheirotherium, as it was
Tocks which furnished a great deal of our first named, from its hand-like feet the
sandstone may be now, for aught I know, Labyrinthodon, as it is now named, from
a mile beneath the sea.
the extraordinary structure of its teeth.
But over the land which still stands out There is little doubt now, among anatoof the sea near us there has been wear and mists, that the bones and teeth of the sotear enough to account for any quantity of called Labyrinthodon belong to the animal
sand deposit. As a single instance It is which made the footprints. If so, the
a provable and proven fact as you may creature must have been a right loathly
see from Mr. Ramsay's survey of North monster.
Some think him to have been
Wales that over a large tract to the south akin to lizards but the usual opinion is
of Snowdon, between Port Madoc and Bar- that he was a cousin of frogs and toads.
mouth, there has been ground off and car- Looking at his hands and other remains, one
ried away a mass of solid rock 20,000 feet pictures him to one's self as a short, squat
thick thick enough, in fact, if it were brute, as big as a fat hog, with a head very
there still, to make a range of mountains as much the shape of a baboon, very large
high as the Andes. It is a provable and hands behind and small ones in front,
proven fact that vast tracts of the centre waddling about on the tide-flats of a sandy
of poor old Ireland were once covered with sea, and dragging after him, seemingly, a
coal-measures, which have been scraped off short tail which has left its mark on the
in likewise, deprived of inestimable min- sand. What his color was, whether he was
eral wealth.
The destruction of rocks
smooth or warty, what he ate, and in gen" denudation" as it is called in the dis- eral how he got his living, we know not.
trict round Malvern, is, I am told, prova- But there must have been something there
bly enormous.
Indeed, it is so over all for him to eat and I dare say that he was
Wales, North England, and West and about as happy and about as intellectual as
North Scotland. So there is enough of a toad is now. Remember always that
rubbish to be accounted for to make our there is nothing alive now exactly like
New Red sands. The round pebbles in it him, or, indeed, like any animal found in
being, I believe, pieces of Old Red sand- these sandstones. The whole animal world
stone, may have come from the great Old of this planet has changed entirely more
Red sandstone region of South-East than once since the Labyrinthodon wadWales and Herefordshire. Some of the dled over the Cheshire flats. A lizard, for
rubbish, too, may have come from what is instance, which has been found in the
now the Isle of Anglesey.
Keuper, had a skull like a bird's, and no
For you find in the beds, from the top teeth a type which is now quite extinct.
to the bottom (at least in Cheshire), parti- But there is a more remarkable animal of
cles of mica.
Now this mica could not which I must say a few words, and one
have been formed in the sand. It is a which to scientific men is most interesting

through ages during which it was deep
enough beneath the sea in Germany, to
have the Muschelkalk laid down on it.
Here again, then, as everywhere, we have
evidence of time time, not only beyond
all counting, but beyond all imagining.
And now, perhaps, the reader will ask,
If I am to believe that all new land is
made out of old land, and that all rocks
and soils are derived from the wear and
tear of still older rocks, off what land
came this enormous heap of sands, more
than 5000 feet thick in places, stretching

—

;

—

:

:

—

—

;

;

—

;
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Africa, fossil remains are found of a family
of lizards utterly unlike anything now living save one, and that one is crawling
about, plentifully I believe of all places
in the world
in New Zealand.
How it
got there how so strange a type of creat-

—

—

;

ure should have died out over the rest of
the world, and yet have lasted on in that
remote island for long ages, ever since the
days of the New Red sandstone, is one of
those questions quite awful questions I
consider them with which I will not
puzzle my readers.
I only mention it to
show them what serious questions the scientific man has to face, and to answer, if
he can. Only the next time they go to the
Zoological Gardens in London, let them go
to the reptile house, and ask the very clever
and courteous attendant to show them
the Sphenodons, or Hatterias, as he will
probably call them and then look, I hope
with kindly interest, at the oldest Conservatives they ever saw, or are like to
see
gentlemen of most ancient pedigree,
who have remained all but unchanged,
while the whole surface of the globe has
changed around them more than once or

——

—

;

twice.

And now, of course, my readers will expect to hear something of the deposits of
rock-salt for which Cheshire and its red
rocks are famous.
I have never seen
them, and can only say that the salt does
not, it is said by geologists, lie in the
sandstone, but at the bottom of the red
marl which caps the sandstone. It was
formed most probably by the gradual drying up of lagoons, such as are depositing
salt, it is said now, both in the Gulf of
Tadjara, on the Abyssinian frontier opposite Aden, and in the Runn of Cutch, near
the Delta of the Indus. If this be so, then
these New Red sandstones may be the remains of a whole Sahara a sheet of sandy
and all but lifeless deserts, reaching from
the west of England into Germany, and
to sink, as
rising slowly out of the sea
we shall find, beneath the sea again.
And now, as to the vast period of time
the four or five worlds, as I called it
which elapsed between the laying down of
the New Red sandstones and the laying
down of the boulder-clays.
for fact it is may be
I think this fact
better proved by taking readers an imaginary railway journey to London from any
spot in the manufacturing districts of cen-

—

;

—

—

—

—

England begging them, meanwhile,
keep their eyes open on the way.
And here I must say that I wish folks in
general would keep their eyes a little more
open when they travel by rail. When I see
tral

to

rolling along in a luxurious
their eyes and their brains absorbed probably in a trashy shilling novel,
and never lifted up to look out of the window, unconscious of all that they are passing of the reverend antiquities, the admirable agriculture, the rich and peaceful

young people
carriage,

—

scenery, the like of which no country upon
unconscious, too. of how
earth can show
much they might learn of botany and zoology, by simply watching the flowers along
the railway banks and the sections in the
then it grieves me to see what
cuttings
little use people make of the eyes and of
;

;

God has given
them. They complain of a dull journey
but it is not the journey which is dull it
Eyes have they, and
is they who are dull.
ears have they, and hear not
see not
mere dolls in smart clothes, too many of
-definite crystalline mineral, whose compo- and significant.
sition is well known.
Both near Warwick, and near Elgin in them, like the idols of the heatlien.
It is only found in
But my readers, I trust, are of a better
rocks which have been subjected to im- Scotland, in Central India, and in South

—

the understanding which

:

;

;

;

—
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So the next time they

mind.

find

them-

And

that land

was not

far

distant

is

London

proved by the bones of the pterodactyle,
keep their of crocodiles, and of marsui)ials by the
way—
ej-es open, and verify, with the help of a fact that the shells are of shallow water or
by the presence, mixed
geological map, the sketch which is given shore species
with them, of fragments of wood, impresin the following pages.
Of the " Black Countries" the actual sions of plants, and even wing-shells of
speak hereafter. beetles and lastly, if further proof was
I shall
coal districts
selves running uj) soutlnvard to
let them
or the reverse

;

;

—

—

;

are in England either shores or
islands yet undestroyed, which stand out
of the great sea of New Red sandstone,
and often carry along their edges layers of
far younger rocks, called now Permian,
from the ancient kingdom of Permia, in
Russia, where they cover a vast area.
With them I will not confuse the reader
just now, but will only ask him to keep his
eye on the rolling plain of New Red sands

They

and marls past, say, Birmingham and
Warwick. After those places, these sands
and marls dip to the south-east, and other
rocks and soils appear above them, one
after another, dipping likewise toward
the south-east that is, toward London.
First appear thin layers of a very hard
blue limestone, full of shells, and parted
by layers of blue mud. That rock runs in
a broad belt across England, from Whitby
in Yorkshire to Lyme in Dorsetshire, and
Famous it is, as some
is known as lias.
readers may know, for holding the bones
icthyosaurs and
monsters
of extinct

—

—

plesiosaurs, such as the unlearned may behold in the lake at the Crystal Palace. On
this rock lie the rich cheese pastures, and
the best tracts of the famous " hunting
shires" of England.
Lying on it, as we go south-eastward, appear alternate beds of sandy limestone,
with vast depths of clay between them.
These " oolites," or freestones, furnish the
famous Bath stone, the 0.xford stone, and

needed, by the fact that in the " dirt-bed"
of the Isle of Portland and the neighboring
shores, stinnps of trees allied to the modern sago-palms are found as they grew in

the soil, which, with them, has been covered up in layers of freshwater shale and
tropic forest has plainly
limestone.
sunk beneath a lagoon and that lagoon,
again, beneath the sea.
And how long did this period of slow
sinking go on? Who can tell ? The thickness of the lias and oolites together cannot
Considerbe less than a thousand feet.
ing, then, the length of time required to
lay down a thousand feet of strata, and
considering the vast difference between the
animals found in them, and the few found
in the New Red sandstone, we have a right
to all them another world, and that one
which must have lasted for ages.
After we pass Oxford, or the Vale of
Aylesbury, we enter yet another world.
come to a bed of sand, under which
the freestones and their adjoining clays
This is called comdip to the south-east.
monly the lower Greensand, tiiough it is
not green, but rich iron-red.
Then succeeds a band of stiff blue clay, called the
gault, and then another bed of sand, the

A

;

We

upper Greensand, which is more worthy
of the name, for it does carry, in most
])laces, a band of green or " glauconite"
sand.
But it and the upper layers of the
lower Greensand also are worth our attenthe Barnack stone of Northamptonshire, of tion for we are all probably eating them
which some of the finest cathedrals are from time to time in the form of bran.
built
It had been long remarked that certain
a stone only surpassed, I believe, by
the Caen stone, which comes from beds of parts of these beds carried admirable
the same age in Normandy. These free- wheat-land it had been remarked, too,
those of Farnstones and clays abound in fossils, but of that the finest hop-lands
kinds, be it remembered, which differ ham, for instance, and Tunbridge lay
more and more from those of the lias be- upon them but that the fertile band was
that, as in the Surrey moors,
neath, as the beds are higher in the series, very narrow
and therefore nearer.
There, too, are vast sheets of the lower Greensand were
found principally the bones of that extra- not worth cultivation.
What caused the
;

—

;

—

—

:

;

ordinary

the

Beachey Head

and it furnishes, in Cambridgeshire, the greater part of those socalled " coprolites," which are used perpetually now for manure, being ground
up, and then treated with sulphuric acid,
they become a " soluble superphostill
phate of lime."
So much for the useless " hobby," as
some fancy it, of poking over old l)ones
and stones, and learning a little of the
composition of this earth on which God has
placed

How

;

us.

to explain the presence of this vast

mass of animal matter, in or two thin
bands right across England, I know not.
That the fossils have been rolled on a seabeach is plain to those who look at them.
But what caused so vast a destruction of
animal life along that beach, must remain
one of the buried secrets of the past.
And now we are fast nearing another
world, which is far younger than that coprolite bed, and has been formed under circumstances the most opposite to it. We
are nearing, by whatever rail we approach
London, the escarpment of the chalk
downs.
All readers, surely, know the w'hite
chalk, the special feature and the special
pride of the South of England.
All know
its softly-rounded downs, its vast beech
woods, its short and sweet turf, its snowy
cliffs, which have given
so some say to
the whole island the name of Albion the
white land. But all do not, perhaps, know
that till we get to the chalk no single
plant or animal has been found which is
exactly like any plant or animal nowknown to be living. The plants and ani-

—

—

—

mals grow, on the whole, more and more
like our living forms as w'e rise in the
series of beds.
But only above the chalk
(as far as we yet know) do we begin to
find species identical with those living
now.
This in itself would prove a vast lapse
of time.
We shall have a further proof of
that vast lapse Avhen we examine the chalk

composed

— of

this there is
entirely of the

itself.

It is

shells of

minute animalcules

now no doubt — almost

;

and animal-

cules (I use an unscientific word for the
sake of unscientific readers) like these, and
in some cases identical with them, are now
forming a similar deposit of mud, at vast
depths, over the greater part of the Atlantic sea-floor.
This fact has been put out
of doubt by recent deep-sea dredgings.
whole literature has been written on it of

striking difference ?
My beloved friend and teacher, the late
as those Dr. Henslow, when Professor of Botany at
of a bat
but with one exception. In the Cambridge, had brought to him by a
bat, as any one may see, four fingers of the farmer (so the story ran) a few fossils. He
hand are lengthend to carry the wing, saw, being somewhat of a geologist and
while the first alone is left free, as a chemist, that they were not, as fossils usu- late. Any reader who wishes to know it,
thumb but in the pterodactyle, the outer ally are, carbonate of lime, but phosphate need only ask the first geologist he meets ;
or " little" finger alone is lengthened, and of lime bone-earth.
He said at once, as and if he has the wholesome instinct of
the other four fingers left free
one of by an inspiration, " Y^ou have found a wonder in him, fill his imagination with
those strange instances in nature of the treasure not a gold-mine, indeed, but a true wonders, more grand and strange
same effect being produced in widely food-mine. This is bone-earth, which we than he is like to find in any fairy-tale.
different plants and animals, and yet by are at our wits' end to get for our grain and All I have to do with the matter here is,
slightly different means, on which a whole pulse
which we are importing, as expen- to say that, arguing from the known to the
chapter of natural philosophy say, rather sive bones, all the way from Buenos Ayres. unknown, from the Atlantic deep-sea ooze
natural theology will have to be written Only find enough of them, and you will which we do know about, to the chalk
some day.
increase immensely the food supply of w'hich we do not know about, the whole
But now consider what this lias, and England, and perhaps make her independ- of the chalk must have been laid down at
the oolites and clays upon it, mean. ent of foreign phosphates in case of war." the bottom of a deep and still ocean, far
They mean that the New Red sandstone,
His advice was acted on for the Brit- out of the reach of winds, tides, and even
after it had been dry land, or all but dry ish farmer is by no means the stupid per- currents, as a great part of the Atlantic
land (as is proved by the footprints of ani- sonage which townsfolk are too apt to sea-floor is at this day.
mals and the deposits of salt), was sunk fancy him. This bed of phosphates was
Prodigious says the reader. And so it
again beneath the sea.
Each deposit of found everywhere in the Greensand, un- is. Prodigious to think that that shallow
limestone signifies a long period of time, derlying the chalk.
It may be traced Greensand shore, strewed with dead aniduring which that sea was pure enough to from Dorsetshire through England to Cam- mals, should sink to the bottom of an
allow reefs of coral to grow and shells to bridge, and thence, I believe, into York- ocean, perhaps a mile, perhaps some four
propagate at the bottom.
Each great shire. It may be traced again, I believe, miles deep. Prodigious the time during
band of clay signifies a long period, during all round the Weald of Kent and Sussex, which it must have lain as a still oceanwhich fine mud was brought down from from Hytlie to Farnham where it is pecu- floor.
For so minute are the living
some wasting land in the neighborhood. liarly rich and so to Eastbourne and atomies which form the ooze, that an inch,
(lying

lizard,

pterodactyle,

which had wings formed out of
legs, on somewhat the same plan

its

fore-

;

A

:

—

—

—

—

—

;

;

!

—

—

—
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I should say, is as much as we can allow
for their yearly deposit
and the chalk is
at least a thousand feet thick.
It may
have taken, therefore, twelve thousand
years to form the chalk alone.
A rough
guess, of course, but one as likely to be
two or three times too little, as two or
Such, or somewhat
three times too big.
It had long been sussuch, is the fact.
and the
pected, and more than suspected
late discoveries of Dr. Carpenter and Dr.
Wyville Thompson have surely placed it
beyond doubt.
Thus, surely, if we call the oolitic beds
•one new world above the New Red sandstone, we must call the chalk a second new
;

;

world

in like wise.

I will not trouble the reader here with
the reasons why geologists connect the
chalk with the greensands below it, by

regular gradations, in spite

mous downward

of

the enor-
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Wight,

in the Paris basin, in the volcanic
country of the Auvergne, in Switzerland,
in Italy
a period during which the land
;

must

have swarmed with forms of
tropic life, and then grown but very
gradually more temperate, and then coldat first

—

—

er

and colder

still

;

till

at last set in that

—

—

;

age of ice, which spread the boulder pebbles over all rocks and soils indiscriminately, from the Lake mountains to within
a few miles of London.
For everywhere about those Ascot moors
the top of the sands has been ploughed by
shore-ice in winter, as they lay a-wash in
the shallow sea and over them, in many
places, is spread a thin sheet of ice gravel,
more ancient, the best geologists think,
than the boulder and the boulder-clay.
If any of my readers asks how long the
period was during which those sands of
Ascot Heath and Aldershot have been laid
down, I cannot tell. But this we can tell.
It was long enough to see such changes in
land and sea, that maps representing Europe during the greater part of that period
(as far as we can guess at it) look no more
like Europe than like America or the South
Sea Islands. And this we can tell besides
that that period was long enough for the
Swiss Alps to be lifted up at least ten thousand feet of their present height And that and tlie coal.
was a work which though God could, if
The man in the
;

;

from sea-shore to
deep ocean, which the beds seem (but only
seem) to have taken. The change
like
was probably
all changes in geology
gradual.
Not by spasmodic leaps and
starts, but slowly and stately, as befits a
God of order, of patience, and of strength,
have these great deeds been done.
But we have not yet done with new
worlds or new prodigies on our way to
London, as any Londoner may ascertain
for himself, if he will run out a few miles He willed it, have done it in a single day
by rail, and look in any cutting or pit,
we have proof positive was not done in
where the surface of the chalk and the less than ages, beside which the mortal
beds which lie on it are exposed.
life
of man is as the life of the gnat
On the chalk lie
especially in the which dances in the sun.
Blacklieath and Woolwich district sands
And all this and more as may be proved
and clays. A.nd what do they tell us ?
from the geology of foreign countries
Of another new world, in which the happened between the date of the boulderchalk has been lifted up again, to form clay, and that of the New Red sandstone
gradually, doubtless, and at different on which it rests.
leap,

the case of bread, the processes of
the transformation going on
but in the
case of coal we do not see the wood and
leaves being actually tran.sformed into
coal, or anything like it."
N<jw suppose we laid out the wheat on
a table in a regular series, such as you may
see in many exhilutions of manufactures
;
beginning with the wheat plant at one
end, and endmg with the loaf at the
other
and called in to look at them a savage who knew nothing of agriculture and
nothing of cookery— called in, as an extreme case, the man in the moon, who certainly can know nothing of either
for as
there is neither air nor water round the
moon, there can be nothing to grow there,
and therefore nothing to cook and suppose we asked him to study the series from
end to end. Do you not think that the
man in the moon, if he were half as shrewd
as Crofton Croker makes him in his conversation with Daniel O'Rourke, would
answer after due meditation, " How the
wheat plant got changed into the loaf I
cannot see from my experience in the moon
but that it has been changed, and that the
two are the same thing I do see, for I see
all the different stages of the change."
And so I think you may say of the wood
see, in

:

;

—

;

—

moon would be quite
reasonable in his conclusion
for it is a
law, a rule, and one which you will have
to apply again and again in the study of
natural objects, that however different two
objects may look in some respects, yet if
you can find a regular series of gradations
between them, with all shades of likeness,
first to one of them and then to the other,
then you have a fair right to supjiose them
to be only varieties of the same species,
the same kind of thing, and that, thereIV.
fore, they have a common origin.
THE COAL IN THE FIRE.
That sounds rather magniloquent. Let
My dear town-dwelling readers, let me me give you a simple example.
tell you now something of a geological
Suppose you had come into Britain with
product well known, happily, to all dwell- Brute, the grandson of ^neas, at that reers in towns, and of late years, thanks to mote epoch when (as all archaiologists
railroad extension, to most dwellers in know who have duly read Geoffrey of
country districts I mean coal.
Monmouth and the Arthuric legends) BritCoal, as of course you know, is com- ain was inhabited only by a few giants.
monly said to be composed of vegetable Now if you had met giants with one head,
matter, of the leaves and stems of ancient and also giants with seven heads, and no
plants and trees a startling statement, and others, you would have had a right to say,
one which I do not wish you to take en- " There are two breeds of giants here, onetirely on trust.
I shall therefore spend a headed and seven-headed."
But if you
few pages in showing you how this fact
had found, as Jack the Giant Killer (who
for fact it is— was discovered.
It is a very belongs to the same old cycle of myths)
good example of reasoning from the known appears to have found, two-headed giants
You will have a right also, and three-headed, and giants, into the imknown.
to say at first starting, " Coal is utterly deed, with any reasonable number of heads,
different in look from leaves and stems. would you not have been justified in sayThe only property which they seem to ing, " They are all of the same breed, after
have in common is that they can both all only some are more capitate, or heady,
burn."
True.
But difference of mere than others V
look may be only owing to a transformaI hope that you agree to that reasoning
There for by it I think we arrive most surely at
tion or series of transformations.
are plenty in nature quite as great, and a belief in the unity of the human race,
greater.
What can be more different in and that the Negro is actually a man and
look, for instance, than a green field of a brother.
If the only two types of men in the world
wheat and a basket of loaves at the baker's ? And yet there is, I trust, no doubt were an extreme white type, like the Norwhatsoever that the bread has been once wegians, and an extreme black type, like
green wheat, and that the green wheat has the Negroes, then there would be fair
been transformed into bread making due ground for saying, " These two types have
they are different
allowance, of course, for the bone-dust, or been always distinct
gypsum, or alum with which the worthy races, who have no common origin." But
baker may have found it profitable to if you found, as you will find many types of
adulterate his bread, in order to improve man showing endless gradations between
the white man and the Negro, and not
the digestion of Her Majesty's subjects.
But you may say, " Yes, but we can see only that, but endless gradations between
the wheat growing, flowering, ripening, them both and a third type, whose extreme
reaped, ground, kneaded, baked.
AVc perhaps is the Chinese endless gradations,

—

—

—

points in succession, the shore of a sea.
But what proof is there of this ?
The surface of the chalk is not flat and
smooth, as it must have been when at the
bottom of the sea. It is eaten out into
holes and furrows, plainly by the gnawing
of the waves and on it lie, in many
places, large rolled flints out of chalk
which has been destroyed, beds of shoreshingle, beds of oysters lying as they grew,
fresh or brackish water-shells standing as
they lived, bits of lignite (fossil wood half
;

turned to coal), and (as in Katesgrove pits
at Reading) leaves of trees. Proof enough,
one would say, that the chalk had been
raised till part of it at least became dry
land, and carried vegetation.
And yet we have not done. There is
another world to tell of yet.
For these beds (known as the "Woolwich
and Reading beds) dip under that vast bed

London

hundred and more
which (as I said in my last
chapter) was certainly laid down by the
estuary of some great tropic river, among
palm-trees and anonas, crocodiles and turof

feet

clay, four

thick,

tles.

power of belief exhausted ?
there are to be seen capping
almost every high land round London, the
remains of a fifth world.
Some of my
readers may have been to Ascot races, or
to Aldersliot camp, and may recollect the
table-land of the sandy moors, perfectly
flat atop, dreary enough to those to whom
Is the reader's

If not

:

they are not (as they have long been to
me) a home and a work-field. Those sands

hundred feet thick. They lie
on the London clay. And they represent
the reader must take geologists' word
for it a series of beds in some places
are several

—

—

thousands of

feet

thick,

in

the Isle of

;

—

:

—

;

'

;

—

;

—
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showing every conceivable shade of
resembbvnce or difference, till you often
cannot say to what type a given individual
and all of them, however differ
belongs
ent from each other, more like each other
than they are like any other creature upon
then you are justified in saying,
earth
" All these are mere varieties of one kind.
However distinct they are now, they were
probably like each otlier at tirst, and therefore all' probably had a common origin.''
That seems to me sound reasoning, and advanced natural science is corroborating it
I siiy,

;

;

more and more

daily.

Now

apply the same reasoning to coal.
you may
find about the world
every gradasee even in England alone
tion between coal and growing forest.

You may

—

—

Y'ou may see the forest growing in its bed
you may see the forof vegetable mould
;

dead and converted into peat, with
that, again, into
stems and roots in it
sunken forests, like those to be seen below
high-water mark on many coasts of this
Y'ou find gradations between them
island.
and beds of lignite, or wood coal then
gradations between lignite and common or
and then gradations bebituminous coal
tween common coal and culm, or anthracite, such as is found in South Wales.
Have you not a right to say, " These are
all but varieties of the same kind of thing
They have
namely, vegetable matter ?
a common origin namely, woody fibre.
And coal, or rather culm, is the last link
in a series of transformations from growing
vegetation ?"
This is our first theory. Let us try to
verify it, as scientific men are in the habit
of doing, by saying, If that be true, then
something else is likely to be true too.
If coal has all been vegetable soil, then
it is likely that some of it has not been
It is
quite converted into shapeless coal.
likely that there will be vegetable fibre still
perhaps leaves,
to be seen here and there
perhaps even stems of trees, as in a peat
bog.
Let us look for them.
You will not need to look far. The
coal, and the sands and shales which accompany the coal, are so full of plant-remains, that three hundred species were
known to Adolphe Brongniart as early as
1849, and that number has largely increased since.
Now one point is specially noticeable
about these plants of the coal
namely,
that they may at least have grown in
est

;

;

;

—

—

;

;

swamps.
First,

the coal

interested, if you study
with the abundance, beauty,

you will be
flora,

and variety of the ferns. Now ferns in
these islands grow principally in rocky
woods, because there, beside the moisture,
they get from decaying vegetable or decaying rock, especially limestone, the carbonic acid which is their special food, and
which they do not get on our dry pastures,
and still less in our cultivated fields. But
in these islands there are two noble species, at least, which are true swamp-ferns
the lastraea thelypteris, which of old filled
the ferns, but is now all but extinct and
the osmunda, or king-fern, which, as all
;

;

know, will grow wherever it is damp
enough about the roots. In Hampshire,
in Devon, and Cornwall, and in the Southwest of Ireland, the king-fern too

swamp

But

is

a true

in the tropics I have
seen more than once noble tree-ferns growing in wet savannahs at the sea-level, as
freely as in the mountain-woods ; ferns
with such a stem as some of the coal ferns
had, some fifteen feet in height, under
fern.

which, as one rode on horseback, one saw
the blazing blue sky, as through a parasol
of delicate lace, as men might have long
ages since have seen it, through the plume
fronds of the ferns now buried in the coal,
had there only been a man then created to
enjoy its beauty.
Next we find plants called by geologists
calamites.
There is no doubt now that
they are of the same family as our equiseta,
or horse-tails, a race which has, over most
parts of the globe, dwindled down now
from twenty or thirty feet in height, as
they were in the old coal measures, to
paltry little weeds.
The tallest equisetum
in England
the beautiful E. telmateia
is seldom five feet high.
But they, too,
and so
are mostly mud and swamp plants
may the calamites have been
The lepidodendrons, again, are without
doubt the splendid old ref)resentatives of
a family now dwindled down to such
creeping things as our club-mosses, or lycopodiums.
Now it is a certain fact,
which can be proved by the microscope,
that a very great part of the best coal is
actually made up of millions of the minute
seeds of club-mosses, such as grow a few
of them, and those very small
on our
moors a proof surely not only of the vast
amount of the vegetation in the coal-making age, but also of the vast time during

—

;

—
—

;

which it lasted. The lepidodendra may
have been fifty or sixty feet high. There
is not a lycopodium in the world now, I
believe, five feet high.
But the clubmosses are now, in these islands and elsewhere, lovers of wet and peaty soils, and
so may their huger prototypes have been

will listen to those who tell you
instead of there having been one
uni(pie carboniferous epoch, with a peculiar coal-making climate, all epochs are carboniferous if they get the chance ;. that
coal is of every age, from that of the
Scotch and English beds, up to the present day.
The great coal-beds along the

you

tific,

tliat

Rocky Mountains,

for

tiary

than the chalk.

is

— that

is,

later

forming now,

I

instance,

are

ter-

Coal

doubt not, in many
and would form in

places on the earth,

many more,

if man did not interfere with
the processes of wild nature by draining
the fens and embanking the rivers.
Let me by a few words prove this statement. They will give you, beside, a fresh
proof of Sir Charles Lyell's great geological rule
that the best waj' to explain what
we see in ancient rocks is to take for granted, as long as we can do so fairly, that
things were going on then very mudli as
they are going on now.
When it was first seen that coal had
been once vegetable, the question arose,
How did all these huge masses of vegetable
matter get there ? The Yorkshire and Derbyshire coal-fields, I hear, cover seven hundred or eight hundred square miles the
Lancashire about two hundred. How large
the North Wales and the Scotch fields are
I cannot say.
But doubtless a great deal
more coal than can be got at lies under the
sea, especially in the north of Wales. Coal
probably exists over vast sheets of England
and France, buried so deeply under later
rocks, that it cannot be reached by mining.
As an instance, a distinguished geologist
has long held that there are beds of coal

—

:

under London

itself, which rise, owing to a
peculiar disturbance of the strata, to within
with certainty, for botanists are not agreed a thousand or twelve hundred feet of the
as to what low order of flowerless plants surface, and that we or our children may
they belong. But that they rooted in clay yet see coal-mines in the marshes of the
beds there is proof, as you will hear pres- Thames. And more, it is a provable fact
ently.
that only a portion of the coal-measures rs
And as to the conifers, orpine-like trees left.
great part of Ireland must once
the dadoxylon, of which the pith goes have been covered with coal, which is now
by the name of sternbergia, and the uncer- destroyed. Indeed, it is likely that the
tain tree which furnishes in some coal- coal now known of in Europe and America
measures bushels of a seed connected with is but a remnant of what has existed there
that of the yew we may suppose that in former ages, and has been eaten away
they would find no more difficulty in grow- by the inroads of the sea.
ing in swamps than the cypress, which
Now whence did all that enormous mass
forms so large a portion of the vegetation of vegetable soil come ? Of some neighin the swamps of the Southern United boring land, was the first and most natural
States.
It proanswer.
It was a rational one.
I have given you these hints, because ceeded from the known to the unknown.
you will naturally wish to know what sort It was clear that these plants had grown
of a world it was in which all these strange on land, for they were land plants.
It
plants grew and turned into coal.
was clear that there must have been land
My answer is, that it was most probably close by, for between the beds of coal, as
just like the world in which we are living you all know, the rock is principally coarse
now, with the one exception that the plants sandstone, which could only have been laid
and animals are different.
down (as I have explained to you already)
It was the fashion a few years since in very shallow water.
to explain the coal
like other phenomena
It was natural, then, to suj^pose tliat
of geology by some mere hypothesis of a these plants and trees had been swejjt down
state of things quite unlike what we see by rivers into the sea, as the sands and
now.
were brought up to believe that muds which buried them had been. And.
in the carboniferous, or coal-bearing era, it was known that at the mouths of certain
the atmosphere was intensely moist and rivers the Mississippi, for instance vast
hot, and overcharged with carbonic acid, rafts of dead floating trees accumulated ;
which had been poured out from the in- and that the bottoms of the rivers were
terior of the planet by volcanic eruptions, often full of snags, etc.; trees which had.
and why
or by some other convulsion.
I forget grounded, and stuck in the mud
most of it now
and, really, there is no should not the coal have been formed in
need to remember
for it is all, I verily the same way ?
believe, a dream
an attempt to explain
Because and this was a serious objecthe unknown, not by the known, but by tion then surely the coal would be imthe still more unknown. You may find such pure mixed up with mud and sand, till it
theories lingering still in sensational school- was not worth burning.
Instead of which,
books, if you like to be unscientific.
If the coal is usually pure vegetable, parted
you like, on the other hand, to be scien- sharply from the sandstone which lies oa

in the old forests of the coal.

Of the

we cannot say

sigillariae

as

much

A

—

—

—

—

We

—

—

;

;

—

;

—

—

—
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The only other explanation was, that that clear, dark gulf some twenty feet in
the coal vegetation had grown in the very depth, bottomed and walled with yielding
But that ooze, from which tliere is no escape ? Most
places where it was found.
seemed too strange to be true, till thaLgreat transparent, likewise, is the water of the
who has since West Indian swamps. Though it is of the
geologist, Sir W. Logan
done such good work in Canada showed color of cofEee, or rather of dark beer,
that every bed of coal had a bed of clay and so impregnated with gases that it prounder it, .ind that that clay always con- duces fever or cholera when drunk, yet it
Then it is- at least when it does not mingle with
tained fossils called stigmaria.
came out that the stigmaria in the under the salt water— so clear, that one might
clay had long filaments attached to them, see every marking on a boa-constrictor or
while, when found in the sandstones or alligator if he glided along the bottom
shales, they had lost their filaments, and under the canoe.
But now comes the question. Even if all
seemed more or less rolled in fact, that
the natural place of the stigmaria was in this be true, how were the forests covered
Then Mr. Binney discov- up in shale and sandstone one after another ?
the under clay.
By gradual sinking of the land, one
ered a tree a sigillaria, standing upright
in the coal-measures, with its roots attach- would suppose.
If we find, as we may find in a hundred
Those roots penetrated into the under
ed.
and those roots were stig- coal-pits, trees rooted as they grew, with
clay of the coal
That seems to have settled the their trunks either standing up through
marias.
The sigillarias, at least, had the coal, and through the sandstones above
question.
their bark often remaining as
grown where they were found, and the the coal
clay beneath the coal-beds was the original coal while their inside is filled up with
Just so, if sandstone, has not our common-sense a
soil on which they had grown.
you will look at any peat-bog, you will right to say, The land on which they grew
the trees were
find it bottomed by clay, which clay is sank below the water-line
and the mud and sand which were
pierced everywhere by the roots of the killed
moss forming the peat, or of the trees, brought down the streams enveloped their
poplars, and willows, trunks ? As for the inside being full of
birches, alders,
So the proof sandstone, have we not all seen hollow
which grow in the bog.
seemed complete, that the coal had been trees ? Do we not all know that when a
formed out of vegetation growing where it tree dies its wood decays first, its bark
It is so, especially in the tropics.
was buried. If any further proof for that last ?
theory was needed, it would be found in this There one may see huge dead trees with
fact, most ingeniously suggested by Mr. their bark seemingly sound, and their inBoyd Dawkins. The resinous spores or side a mere cavern with touchwood at the
seeds of the lepidodendra make up— as bottom into which caverns one used to
For though one
said above a great part of the bituminous peep with some caution.
Now those spores are so light, that might have found inside only a pair of toucoal.
if the coal had been laid down by water, cans, or parrots, or a whole party of jolly
they would have floated on it, and have little monkeys, one was quite as likely to
been carried away and therefore the bi- find a poisonous snake four or five feet long,
tuminous coal must have been formed, not whose bite would have very certainly prevented me having the pleasure of writing
under water, but on dry land.
I have dwelt at length on these further this book.
Now is it not plain that if such trees as
arguments, because they seem to me as
pretty a specimen as I can give my readers that sunk, their bark would be turned into
of that regular and gradual induction, that lignite, and at last into coal, while their
common-sense regulated, by which geologi- insides would be silted up with mud and
sand ? Thus a core or pillar of hard sandcal theories are worked out.
But how does this theory explain the stone would be formed, which might do
perfect purity of the coal ? I think Sir C. to the collier of the future what they are
Lyell answers that question fully in p. 383 too apt to do now in the Newcastle and
of his " Student's Elements of Geology." Bristol collieries. For there, when the coal
He tells us that the dense growths of reeds is worked out below, the sandstone stems
" coal-pipes" as the colliers call them
and herbage which encompass the margins
of forest-covered swamps in the valley and in the roof of the seam, having no
delta of the Mississippi, in passing through branches, and nothing to hold them up but
them, are filtered and made to clear them- their friable bark of coal, are but too apt
selves entirely before they reach the areas to drop out suddenly, killing or wounding
in which vegetable matter may accumulate the hapless men below.
Or again, if we find as we very often
for centuries, forming coal if the climate
and that in the cypress- find as was found at Parkfield Colliery,
be favorable
swamps of that region no sediment near Wolverhampton, in the year 1844
mingles with the vegetable matter accumu- quarter of an acre of coal-seam filled with
lated from the decay of trees and semi- stumps of trees as they erew, their trunks
so that when, in a very broken off and lying in every direction,
aquatic plants
dry season, the swamp is set on fire, pits turned into coal, and flattened, as coal-fosare burnt into the ground many feet deep, sils so often are, by the weight of the rock
or as far as the fire can go down without above should we not have a right to say.
reaching water, and scarcely any earthy re- These trees were snapped off where they
by a
just as when the soil of grew by some violent convulsion
siduum is left
the English fens catches fire, red-hot holes storm, or by a sudden inrush of water oware eaten down through pure peat till the ing to a sudden sinking of the land, or by
But the very earthquake shock itself which sank
water-bearing clay below is reached.
the purity of the water in peaty lagoons is the land ?
But what evidence have we of such sinkobservable elsewhere than in the delta of
the Mississippi. What can be more trans- ings ? The plain fact that you have coalparent than many a pool surrounded by seam above coal-seam, each with its bed of
quaking bogs, fringed, as they are, in Ire- under-clay and that therefore the land
land, with a ring of white water-lilies, must have sunk ere the next bed of soil
which you dare not stoop to pick, lest the could have been deposited, and the next
peat, bending inward, slide you down into forest have grown on it.
it.

—

—

—

—

—

;
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—
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In one of the Rocky Jlountain coal-fields
there are more than thirty seams of coal,
each with its under-clay below it. What can
that mean but thirty or more subsidences
of the land, and the peat of thirty or more
forests or peat-mosses, one above the other ?
And now if any reader shall say, Subsidence ? What is this quite new element which
you have brought into your argument ? You
told us that you would reason from the
known to the unknown.
What do we
know of subsidence ? You offered to explain the thing which had gone on once
by that which is going on now. Where is
subsidence going on now upon the surface
of our planet ? And where, too, upheaval,
such as would bring us these buried forests
up again from under the sea-level, and
make them, like our British coal-field, dry
land once more ?

The answer is, Subsidence and elevation
of the land are common now, probably just
as common as they were in any age of this
planet's history.

To give two instances, made now notorious by the writings of geologists.
Aslately as 1819 a single earthquake shock in
Cutch, at the mouth of the Indus, sunk a
tract of land larger than the Lake of
Geneva in some places to a depth of eighteen feet, and converted it into an inland
sea.
The same shock raised, a few miles
off, a corresponding sheet of land some
fifty miles in length, and in some parts
sixteen miles broad, ten feet above the
level of the alluvial plain, and left it to be
named by the country people the " Ullah

Bund,"

or

from the

bank

of God, to distinguish it
banks in the neighbor-

artificial

hood.

Again

in the valley of the Mississippi
is now, it would seem, in
much the same state as central England
was while our coal-fields were being laid
down the earthquakes of 1811-12 caused
large lakes to appear suddenly in many
jjarts of the district, amid the dense forests
One of these, the " Sunk
of cypress.
:

—a tract which
—

Country," near New Madrid, is between
seventy and eighty miles in length, and
thirty miles in breadth, and throughout it,
as late as 1846, " dead trees were conspicuous, some erect in the water, others fallen, and strewed in dense masses over the
bottom, in the shallows, and near the
shore."
I quote these words from Sir
Charles Lyell's " Principles of Geology"
And I cannot
(11th edit.), vol. i. p. 453.
do better than advise my readers, if they
wish to know more of the way in which
coal was formed, to read what is said in
that book concerning the Delta of the Mississippi, and its strata of forests sunk
where they grew, and in some places upraised again, alternating with beds of clay
and sand, vegetable soil, recent seq-shells,
and what not, forming, to a depth of several hundred feet, just such a mass of beds
as exists in onr own coal-fields at this day.
If, therefore, the reader wishes to picture to himself the scenery of what is now
central England, during the period when
our coal was being laid down, he has only,
I believe, to transport himself in fancy to
any great alluvial delta, in a moist and
warm climate, favorable to the growth of
He has only to conceive
vegetation.
wooded marshes, at the mouth of great
the
rivers, slowly sinking beneath the sea
forests in them killed by the water, and
then covered up by layers of .«and, brought
down from inland, till that new layer became dry land, to carry a fresh crop of
He has thus all that he needs
vegetation.
;

—
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how coal-measures were formed.
myself saw once a scene of that kind,
for
wliich I should be sorry to forget
there was, as I conceived, coal, making or
getting ready to be made, before my eyes
a sheet of swamp, sinking slowly into the
for there stood trees still rooted besea
low liigh-water mark, and killed by the
waves while inland luige trees stood dying, or dead, from tlie water at their roots.

it seems to me, a great scarcity of
animal life. Insects are found, beautifully
preserved a few reptiles, too, and landshells
but very few. And where are the
traces of such a swarming life as would be
entombed were a tropic forest now sunk
which is found entombed in many parts of
our English fens ? The only exjdanation
which 1 can offer is this that the club-

But what a scene— a labyrinth of narrow
creeks, so narrow that a canoe could not
pass up, haunted with alligators and boaconstrictors, parrots and white herons,
amid an inextricable confusion of vegetable mud, roots of the alder-like mangroves, and tangled creepers hanging from
and overhead huge fan-palms,
tree to tree
delighting in the moisture, mingled with
broad-leaved trees in every
still huger
The drowned vegetable
stage of decay.

ranked vegetation of the coal afforded little or no food for animals, as the same
families of plants do to this day
and if
creatures can get nothing to eat, they certainly cannot multiply and replenish the
earth.
But, be that as it may, the fact

to cxplaiu
I

;

:

;

;

;

above my head,
soil of ages beneath me
for a hundred feet, a mass of stems and
boughs, and leaves and flowers, compared with which the richest hot-house in
England was poor and small. But if the
;

sinking process which was going on continued a few hundred years, all that huge
mass of wood and leaf would be sunk beneath the swamp, and covered up in mud
washed down from the mountains, and sand
driven in from the sea to form a bed
many feet thick, of what would be first
peat, then lignite, and last, it may be,
coal, with the stems of killed trees standing up out of it into the new mud and
sand-beds above it, just as the sigillarise
and other stems stand up in the coal-beds
both of Britain and of Nova Scotia while
over it a fresh forest would grow up, to
suffer the same fate— if the sinking pro;

;

went on— as that which had preceded it.
That was a sight not easily to be forgotten. But we need not have gone so far from
home, at least, a few hundred years ago,
cess

The fens of
to see an exactly similar one.
Norfolk and Cambridgeshire, before the
rivers were embanked, the water pumped
the forests felled, and the reed-beds
ploughed up, were exactly in the same
state.
The vast deposits of peat between
Cambridge and the sea, often filled with

•off,

timber trees, either fallen or upright as
they grew, and often mixed with beds of
sand or mud, brought down in floods, were

formed in exactly the same way and if
they had remained undrained, then that
slow sinking, which geologists say is going
on over the whole area of the fens, would
have brought them gradually, but surely,
below the sea-level, to be covered up by
new forests, and converted in due time into
And future geologists would have
coal.
found they may find yet, if, which God
forbid, England should become barbarous
and the trees be thrown out of cultivation
instead of fossil lepidodendra and sigillariiE, calamites and ferns, fqssil ashes and
oaks, alders and poplars, bulrushes and
reeds.
Almost the only fossil fern would
have been that tall and beautiful Lastrtea
;

—

—

thelypteris, once so abundant,

now

all

but

destroyed by drainage and the plough.
We need not, therefore, fancy any extraordinary state of things on this planet
while our English coal was being formed.
The climate of the northern hemisphere

—

and Nova Scotia was
warmer than now, to judge from the abundance of ferns, and especially of tree-ferns
but not so warm, to judge from the pres-

Britain at least,

;

ence of conifers (trees of the pine tribe), as
the tropics. Moreover, there must have

been,

;

:

;

—

state of anthracite or culm
stone-coal, as
it is sometimes called.
In the Pennsylvanian coal-fields some of the coal has actually done this, under the disturbing force
of earthquakes
for the coal, which is bituminous, like our common coal, to the westward where the strata are horizontal, be;

comes gradually anthracite as it is tossed
and torn by the earthquake faults of the
and other low- Alleghany and Appalachian mountains.

—

mosses,

tree-ferns,

pines,

;

And
ble

is

a further transformation possi-

Y'es

?

;

and more than one.

If

we

conceive the anthracite cleared of all but
its last atoms of oxygen, hydrogen, and
nitrogen, till it has become all but pure
carbon, it would become as it has become
in certain rocks of immense antiquity, gra^
phite what we miscall blacklead.
And,

—

buried forest is not affected.
Meanwhile, the shape and arrangements
of sea and land must have been utterly after that, it might go through one transdifferent from what they are now. Where formation more, and that the most startwas that great land, off which great rivers ling of all. It would need only perfect
ran to deposit our coal-measures in their purification and crystallization to become
deltas ? It has been supposed, for good
-a diamond
nothing less. We may conreasons, that North-western France, Belgi- sider the coal upon the fire as the middle
um, Holland, and Germany were then un- term of a series, of which the first is live
der the sea that Denmark and Norway wood, and the last diamond
and indulge
were joined to Scotland by a continent, a safely in the fancy that every diamond in
tongue of which ran across the centre of the world has probably, at some remote
England, and into Ireland, dividing the epoch, formed part of a growing plant.
northern and southern coal-fields.
But
A strange transformation which will
how far to the west and north did that old look to us more strange, more truly poetiDid it, as it almost cal, the more steadily we consider it.
continent stretch ?
certainly did long ages afterward, join
The coal on the fire the table at which
Greenland and North America with Scot- I write what are they made of ? Gas and
Were the northern sunbeams with a small percentage of ash,
land and Norway ?
fields of Nova Scotia, which are of the or earthy salts, which need hardly be taken
same geological age as our own, and con- into account.
taining the same plants, laid down by
Gas and sunbeams. Strange, but true.
rivers which ran off the same continent as
The life of the growing plant and what
ours ?
Who can tell now ? That old that life is who can tell ? laid hold of the
land, and all record of it, save what these gases in the air and in the soil
of the carfragmentary coal-measures can give, are bonic acid, the atmospheric air, the water,
buried in the dark abyss of countless ages; for that too is gas.
It drank them in
and we can only look back with awe, and through its rootlets it breathed them in
comfort ourselves with the thought, Let through its leaf-jiores, that it might distil
Time be ever so vast, yet Time is not Eter- them into sap, and bud, and leaf, and
nity.
wood. But it had to take in another eleOne word more. If my readers have ment, without w^hich the distillation and
granted that all for which I have argued the shaping could never have taken place.
is probable, they will still have a right to It had to drink in the sunbeams
that
ask for further jJroof.
mysterious and complex force which is forThey will be justified in saying, " You ever pouring from the sun, and making itsay that coal is transformed vegetable mat- self partly palpable to our senses as heat
but can you show us how the trans- and light. So the life of the plant seized
ter
formation takes place ? Is it jDOssible, ac- the sunbeams, and absorbed them, buried
cording to known natural laws ?"
them in itself no longer as light and
The chemist must answer that. And he heat, but as invisible chemical force,
tells us that wood can become lignite, or locked up for ages in that woody fibre.
wood-coal, by parting with its oxygen, in
So it is. Lord Lytton told us long ago,
the shape of carbonic acid gas, or choke- in a beautiful song, how
damp and then common, or bituminous
" The Wind and the Beam loved the Rose."
coal, by parting with its hydrogen, chiefly
the But Nature's poetry was more beautiful
in the form of carburetted hydrogen
The wind and the beam
gas with which we light our streets. That than man's.
is about as much as the unscientific reader loved the rose so well that they made the
need know. But it is a fresh corrobora- rose or rather, the rose took the wind and
tion of the theory that coal has been once the beam, and built up out of them, by
vegetable fibre, for it shows how vegetable her own inner life, her exquisite texture,
fibre can, by the laws of nature, become hue, and fragrance.
What next ? The rose dies the timber
And it certainly helps us to believe
coal.
that a thing has been done, if we are tree dies, decays down into vegetable
turned to coal but
fire, is buried, and
shown that it can be done.
This fact explains, also, why in mines of the plant cannot altogether undo its own
wood-coal carbonic acid, i.e. choke-damp, work. Even in death and decay it cannot
alone is given off.
For in the wood-coal a set free the sunbeams imprisoned in its tisThe sun-force must stay, shut up age
great deal of the hydrogen still remains. sxie.
In mines of true coal, not only is choke- after age, invisible, but strong working
damp given off, but that more terrible pest at its own prison-cells transmuting them,
of the miners, fire-damp, or explosive car- or making them capable of being transburetted hydrogen and defiant gases. muted by man, into the manifold products
Now the occurrence of that fire-damp in of coal coke, petroleum, mineral pitch,
mines proves that changes are still going gases, coal-tar, benzole, delicate aniline
on in the coal that it is getting rid of its dyes, and what not, till its day of deliverhydrogen, and so progressing toward the ance comes.
that coal

is

—

—

;

;

;

;

;

—

;

—

—

;

:

—

;

—

;

—

—

;

:

;

;

—

:
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throws ^t on the fire, a the great benefactors of his race, discov- lime are said to unite gradually, not
black, dead-seeming lump.
A corner, an ered the art of making lime soft and hard mechanically that is, by sticking only
towarms
it
atom of it,
till
reaches tlie ignit- again
in fact, of making mortar.
The gether but also in part chemically— that
ing point the temperature at which' it is discovery was probably very ancient, and is, by forming out of themselves
a new
able to combine with oxygen.
made, probably like most of the old dis- substance, which is called silicate of lime.
And then, like a dormant live thing, coveries, in the East, spreading westward
Be that as it may, the mortar paste has
awaking after ages to the sense of its own gradually.
The earlier Greek buildings now to do two things first to dry, and
powers, its own needs, the whole lump is are cyclopean, that is, of stone fitted to- next to take up carbonic acid from the
air
seized, atom after atom, with an infectious gether without mortar.
The earlier Egyp- and water, enough to harden it again into
hunger for that oxygen which it lost cen- tian buildings, though the stones are ex- limestone and that it will take some time
turies since in the bottom of the earth. It quisitely squared and polished, are put to- in doing.
A thick wall, I am informed,
drinks the oxygen in at every pore and gether likewise without mortar.
So, long requires several years before it is set
burns.
ages after, were the earlier Roman build- throughout, and has acquired its full hardAnd so the spell of ages is broken. The ings, and even some of the later.
The ness, or rather toughness and good morsun-force bursts its prison-cells, and blazes famous aqueduct of the Pont du Gard, near tar, as is well known, will acquire extreme
into the free atmosphere, as light and heat Nismes, in the South of France, has, if I hardness with age, probably from the very
returning in a moment into recollect right, no mortar whatever in it. same cause that it did when it was limeonce more
the same forms in which it entered the The stones of its noble double tier of cir- stone in the earth.
For, as a general rule,
growing leaf a thousand centuries since.
cular arches have been dropped into their the more ancient the strata is in which the
digs

it,

I

—

;

;

;

:

;

;

;

;

But of nature, places upon the wooden centres, and stand
man, the old saying unmoved to this day, simply by the jamstands that truth is stranger than fiction. ming of their own weight
a miracle of
art.
But the fact is puzzling for these
Romans were the best mortar-makers of
THE LME IN THE MORTAR.
the world.
We cannot, I believe, surpass
and in some of
I SHALL presume in all my readers some them in the art even now
I shall take their old castles the mortar is actually to
slight knowledge about lime.
for granted, for instance, that all are bet- this day harder and tougher than the
ter informed than a certain party of Au- stones which it holds togther.
And they
stralian black fellows were a few years had plenty of lime at hand if they had
chosen to make mortar The Pont du Gard
since.
In prowling on the track of a party of crosses a limestone ravine, and is itself built
English settlers, to see what they could of limestone. But I presume the cunning
on a sack Romans would not trust mortar made from
pick up, they came oh, joy
of flour, dropped and left behind in the that coarse Nummulite limestone, filled
bush at a certain creek. The poor savages with gritty sand, and preferred, with their
had not had such a prospect of a good usual carefulness, no mortar at all to bad.
But I must return, and tell my readers,
meal for many a day. With endless jabbering and dancing, the whole tribe gath- in a few words, the chemical history of
If limestone be burnt, or rather
ered round the precious flour-bag with all mortar.
the pannikins, gourds and other hollow roasted, in a kiln, the carbonic acid is
articles it could muster, each of course given off
as you may discover by your
with a due quantity of water from the own nose as many a poor tramp has discreek therein, and tne chief began dealing covered too late, when, on a cold winter
out the flour by handfuls, beginning of night, he has laid down by the side of the
But, burning kiln to keep himself warm, and
course with the boldest warriors.
horror of horrors, each man's porridge woke in the other world, stifled to death
swelled before his eyes, grew hot, smoked, by the poisonous fumes.
The lime then gives o£E its carbonic
boiled over.
They turned and fled, man,
woman, and child, from before that super- acid, and also its water of crystallization,
natural prodigy and the settlers coming that is, water which it holds (as do many
back to look for the dropped sack, saw a rocks) locked up in it unseen, and only to
For the be discovered by chemical analysis. It is
sight which told the whole tale.
poor creatures, in their terror, had thrown then anhydrous that is, waterless oxide
away their pans and calabashes, each filled of lime, what we call quick-lime that
with that which it was likely to contain, which figured in the comi-tragedy of
seeing that the sack itself had contained, "Flour-bag Creek;" and then, as you
not flour, but quick- lime. In memory of may find if you get it under your nails or
which comi-tragedy, that creek is called to into your eyes, will burn and blister like
an acid.
this day, " Flour-bag Creek."
This has to be turned again into a hard
Now I take for granted that you are all
more learned than these black fellows, and and tough artificial limestone in plain
know quick-lime from flour. But still you words, into mortar and the first step is
are not bound to know what quick-lime is. to slack it that is, to give it back the
water which it has lost, and for which it
Let me explain it to you.
Lime, properly speaking, is a metal, is as it were thirsting. So it is slacked
which goes among chemists by the name with water, wliich it drinks in, heating itBut it is formed, as you all self and the water till it steams and swells
of calcium.
know, in the earth, not as a metal, but as in bulk, because it takes the substance of
a stone, as chalk or limestone, which is a the water into its own substance. Slacked
carbonate of lime that is, calcium com- lime, as we all know, is not visibly wetter
bined with oxygen and carbonic acid than quick-lime it crumbles to a dry
Strange

yet true.

it all is,

as of the heart of

—

;

;

;

—

!

—

—
;

;

—

—
;

—

;

—

;

;

gases.

In that state it will make, if it is crystalline and hard, excellent building stone.
The finest white marble, like that of Carrara in Italy, of which the most delicate
statues are carved, is carbonate of lime
altered and hardened by volcanic heat.

But

to

make mortar

of

it,

it

must be

soft-

ened and then brought into a state in
and ages
it can be hardened again

which
since,

;

some man or

other,

who

deserves to

rank as one of the great inventors, one of

white powder in spite
which it contains.
Then it must be made

of all the water

—

limestone is found, the harder the limestone is
except in cases where volcanic
action and earthquake pressure have hardened limestone in more recent strata, as in
tho case of the white marbles of Carrara in
Italy, which are of the age of our oolites,
that is, of the freestone of Bath, etc., hardened by the heat of intruded volcanic
rocks.
But now what is the limestone ? and
how did it get where it is not into the
mortar, I mean, but into the limestone
quarry ? Let me tell you, or rather, help
me to tell yourselves, by leading you, as
before, from the known to the unknown.
Let me lead you to jilaces unknown indeed
to most
but there may be sailors or soldiers among my readers who know them
far better than I do.
Let me lead you, in
fancy, to some island in the tropic seas.
After all, I am not leading you as far away
as you fancy by several thousand miles, as
you will see, I trust, ere I have done.
Let me take you to some island what
shall it be like ? Shall it be a high island,
with cliff piled on cliff, and peak on peak,,
all rich with mighty forests, like a furred
mantle of green velvet, mounting up and
up till it is lost among white clouds above ?
Or shall it be a mere low reef, which you
;

:

—

;

:

do not see till you are close upon it on
which nothing rises above the water, but
here and there a knot of cocoa-nut palms or
a block of stone, or a few bushes, swarming
with innumerable sea-fowl and their eggs t
Let it be which you will both are strange
enough both beautiful both will tell us
;

:

;

;

a story.
The ship will have to lie-to, and anchor
if she can
it may be a mile, it may be
For beonly a few yards, from the land.
tween it and the land will be a line of
breakers, raging in before the warm trade;

wind. And this, you will be told, marks
the edge of the coral reef.
You will have to go ashore in a boat,
over a sea which looks unfathomable, and
which may be a mile or more in depth, and
search for an opening in the reef, through
which the boat can pass without being

knocked

You
change

to pieces.
and in a
find one

moment, what a
The deep has suddenly become
:

!

shallow the blue white, from the gleam
But the
of the white coral at the bottom.
coral is not all white, only indeed a little
for as you look down through the
of it
clear water, you find that the coral is
starred with innumerable live flowers, blue,
and
crimson, gray, every conceivable hue
that these are the coral jwlypes, each with,
its ring of arms thrust out of its cell, who
are building up their common habitations
If you want to understand, by a
of lime.
;

that is, to
to set
return to limestone, to carbonate of lime
by drinking in the carbonic acid from
water and air, which some sorts of lime
will do instantly, setting at once, and being therefore used as cements. But the
lime usually employed must be mixed with
more or less sand to make it set hard a
mysterious process, of which it will be
enough to tell the reader that the sand and rough but correct description,

—

;

:

;

what a corai

—
30
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ing care meanwhile that we do not get our
feet cut by the coral, or stung as by nettles
by the coral insects. We shall see that the
dry land is made up entirely of coral,
As for their ground and broken by the waves, and
growing with its growth.
shapes, the variety of them, the beauty of hurled inland by the storm, sometimes in
If huge boulders, mostly as fine mud
and
tJiem, no tongue can describe them.
you want to see them, go to the Coral that, imder the influence of the sun and of
Rooms of the British or Liverpool Muse- the rain, which filters through it, charged
ums, and judge for yourselves. Only re- with lime from the rotting coral, the whole
jnember that you must re-clothe each of is setting, as cement sets, into rock. And
those exquisite forms with a coating of what is this ? A long bank of stone standlive jelly of some delicate hue, and put ing up as a low cliff, ten or twelve feet
back into every one of the thousand cells above high-water mark. It is full of fragand into the beds, or ments of shell, of fragments of coral, of all
its living flower
and the lower
rather banks, of the salt-water flower gar- sorts of animal remains
Moreover, it
den, the gaudiest of shell-less sea-ane- part of it is quite hard rock.
mones, such as we have on our coasts, is bedded in regular layers, just such as
rooted in the cracks, and live shells and you see in a quarry. But how did it get
It must have been formed at the
sea-slugs, as gaudy as they, crawling there ?
about, with fifty other forms of fantastic sea-level, some of it, indeed, under the
and exuberant life. You must not over- sea for here are great masses of madrelook, too, the fish, especially the parrot- pore and limestone corals imbedded just as
they grew.
What lifted it up ? Your
fish, some of them of the gaudiest colors,
who spend their lives in browsing on the companions, if you have an}' who know
live coral, with strong clipping and grind- the island, have no difficulty in telling
It was hove up, they say, in the
ing teeth, just as a cow browses the grass, you.
keeping the anim-.il matter, and throwing earthquake in such and such a year and
away the lime in the form of an impalpa- they will tell you, perhaps, that if you will
ble white mud, which fills up the inter- go on shore to the main island which rises
inside the reef, you may see dead coral
stices in the coral beds.
The bottom, just outside the reef, is cov- beds just like these lying on the old rocks,
ered with that mud, mixed with more and sloping up along the flanks of the
lime-mud, which the surge wears off the mountains to several hundred feet above
reef and if you have, as you should have, the sea.
I have seen such many a time.
Thus you find the coral being converted
a dredge on board, and try a haul of that
mud as you row home, yon may find, but gradually into a limestone rock, either fine
not always, animal forms rooted in it, and homogeneous, composed of coral
which will delight the soul of a scientific grown into pulp, or filled with corals and
man.
One, I hope, would be some sort shells, or with angular fragments of older
of terebratula, or shell akin to it.
You coral rock. Did you never see that last ?
would probably think it a cockle but No ?
Yes, you have a hundred times.
you would be wrong. The animal which You have but to look at the marbles comdwells in it has about the same relationship monly used about these islands, with anguto a cockle as a dog has to a bird.
It is a lar fragments imbedded in the mass, and
brachiopod a family with which the an- here and there a shell, the whole cemented
cient seas once swarmed, but which is rare together by Avater holding in solution carDOW, all over the world, having been sup- bonate of lime, and there see the very
planted and driven out of the seas by same phenomenon perpetuated to this
newer and stronger forms of shelled ani- day.
mals.
The nearest spot at which you are
Thus, I think, we have got first from the
likely to dredge a live brachiopod will be known to the unknown
from a tropic
in the deep water of Loch Fyne, in Argyle- coral island back here to the limestone
shire, where two species still linger, fast- hills of these islands
and I did not speak
ened, strangely enough, to the smooth at random when I said, that I was not
pebbles of a submerged glacier, formed in leading you away as far as you fancied by
the open air during the age of ice, but several thousand miles.
sunk now to a depth of eighty fathoms.
Examine any average limestone quarry
The first time I saw those shells come up in from Bristol to Berwick, and you will see
the dredge out of the dark and motionless there all that I have been describing that
abyss, I could sympathize with those feel- is, all of it which is not soft animal matings of mingled delight and awe which, so ter, certain to decay.
You will see the
my companion told me, the great Professor lime-mud hardened into rock beds you
Owen had in the same spot first beheld the will see the shells imbedded in it you
same lingering remnants of a primeval will see the corals in every stage of deworld.
struction
you will see whole layers made
The other might be (but I cannot prom- up of innumerable fragments of crinoids
ise you even a chance of dredging that,
no wonder they are innumerable, for, it
unless you were off the coast of Portugal, has been calculated, there are in a single
or the windward side of some of the West animal of some of the species 140,000 joints
India Islands) a live crinoid an exquisite
140,000 bits of lime to fall apart when its
starfish, with long and branching arms,
soft parts decay.
But is it not all there ?
but rooted in the mud by a long stalk, and And why should it not have got there by
that stalk throwing
out barren side the same process by which similar old
branches
the whole a living plant of coral beds get up the mountain sides in the
stone.
You may see in museums speci- West Indies and elsewhere namely, by
mens of this family, now so rare, all but the upheaving force of earthquakes ?

polype is all who have been to the seaside know, or at least have heard of, seaanemones. Now roral polypes are sea-anemones, which make each a shell of lime,
:

;

;

;

;

;

;

:

;

;

;

;

;

;

;

;

—

;

;

And yet fifty or a hundred different forms of the same type swarmed in the
ancient seas
whole masses of limestone
ai-e made up of little else but the fragments of such animals.
But we have not landed yet on the dry
part of the reef.
Let us make for it, tak-

extinct.

:

When

you see similar effects, you have a
right to presume similar causes.
If you
see a man fall off a house here, and break
his neck
and some years after, in London
or New York, or anywhere else, find another man lying at the foot of another
house, v/ith his neck broken in the same
;

way, is it not a very fair presumption that
he has fallen off » house likewise ?
You may be wrong. He may have come
to his end by a dozen other means
but
you must have proof of that. You will
have a full right, in science and in common
:

That man fell off the house,
some one proves to you that he did

sense, to say,
till

not.

In fact, there is nothing which you see
in the limestones of these isles
save and
except the difference in every shell and
coral
which you would not see in the
coral beds of the West Indies, if such

—

—

earthquakes as that famous one at St.
Thomas's, in 1866, became common and
periodic, upheaving the land I'they needs
upheave it a very little, only two hundred
and fifty feet), till St. Thomas's, and all
the Virgin Isles, and the mighty mountain
of Porto Rico, which looms up dim and
purple to the west, were all joined into dry
land once more, and the lonely coral-shoal
of Anegada were raised, as it would be
raised then, into a limestone table-land,
like that of Central Ireland, of Galway,
or of County Clare.
But you must clearly understand, that
however much these coralline limestones
have been upheaved since they were
formed, yet the sea-bottom, while they

were being formed, was sinking and not
This is a fact which was first
pointed out by Mr. Darwin, from the observations which he made in the worldfamous Voyage of the Beagle and the
observations of subsequent great naturalists
have all gone to corroborate his theory.
It was supposed at first, you must underrising.

;

stand, that when a coral island rose steeply
to the surface of the sea out of blue water,
perhaps a thousand fathoms or more, that
fact was plain proof that the little coral
polypes had begun at the bottom of the
sea, and, in the course of ages, built up
the whole island an enormous depth.
But it soon came out that that theory
was not correct for the coral polypes
cannot live and build save in shallow water
say in thirty to forty fathoms.
Indeed,
some of the strongest and largest species
work best at the very surface, and in the
cut of the fiercest surf.
And so arose a
puzzle as to how coral rock is often found
of vast thickness, which Mr. Darwin explained.
His theory was, and there is no
doubt now that it is correct, that in these
that as it
cases the sea-bottom is sinking
sinks, carrying the coral beds down with
it, the coral dies, and a fresh live crop of
polypes builds on the top of the houses of
their dead ancestors
so that, as the depression goes on, generation after generation builds upward, the living on the
dead, keej)ing the upper surface of the
reef at the same level, while its base is
sinking downward into the ab3'ss.
By applying this theory to the coral reef
of the Pacific Ocean, the following interesting facts were made out :
That where you find an island rising out
of deep water, with a ring of coral round
it,
a little way from the shore or, as in
Eastern Australia, a coast with a fringing
reef (the Flinders reef of Australia is
that is a
eleven thousand miles long)
pretty sure sign that that shore, or moun;

—

;

;

—

—

tain,

is

sinking slowly beneath the sea.

That where you find, as you often do in
the Pacific, a mere atoll, or circular reef of
coral, with a shallow pond of smooth
water in the centre, and deep sea round,
that is a pretty sure sign that the mountain-top has sunk completely into the sea,

—

—
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and that the corals are going on building joints were made, and left their perfect And yet it was at first naught but an ugly
casts behind.
where its peak once was.
lump of soft and shapeless ooze.
So much for the millstone grits. How
And more. On working out the geograTherefore, the slates to me are as a paraphy of the South-Sea Islands by the light long the deposition of sand went on, how ble, on which I will not enlarge, but will
of this theory of Mr. Darwin's, the following extraordinary fact has been discovered
That over a great part of the Pacific
Ocean sinking is going on, and has been
going on for ages and that the greater
number of the beautiful and precious
South-Sea Islands are only the remnants of
a vast continent or archipelago, which once
stretched for thousands of miles between
Australia and South America.
Now, applying the same theory to limestone beds, which are, as you know, only
:

;

fossil coral reefs,

we have

when we

see in England,
limestones several

a right to say,
Scotland, Ire-

thousand feet
were being laid
down as coral reef, the sea-bottom, and
probably the neighboring land, must have
been sinking to the amount of their thickness to several thousand feet before that
later sinking which enabled several hunred feet of millstone grit to be laid down
on the top of the limestone.
This millstone grit is a new and a very
land,
thick,

that while they

—

—

remarkable element in our strange story.
From Derby to Northumberland it forms
vast and lof cy moors, capping, as at Whernside and Penygent, the highest limestone
hills with its hard, rough, barren, and unfossiliferous strata.
Wherever it is found,
it lies on the top of the " mountain," or
carboniferous limestone.
Almost everywhere, where coal is found in England, it
lies on the millstone grit.
I speak roughly, for fear of confusing my readers with
details.
The three deposits pass more or
but
less, in many places, into each other
always in the order of mountain limestone
below, millstone grit on it, and coal on
that again.
Now what does its presence prove ?
"What but this ? That after the great coral
reefs which spread over Somersetshire and
South Wales, around the present estuary
of the Severn and those, once perhaps
joined to them, which spread from Derby
to Berwick, with a western branch through
North-east Wales were laid down after
all this, I say, some change took place in
the sea-bottom, and brought down on the
:

—

—

—

reefs of coral sheets of sand, which killed
the corals and buried them in grit.
Does
any reader wish for proof of this ? Let

him examine

the " cherty," or

flinty,

beds

which so often appear where the bottom of
the millstone grit is passing into the top of
the mountain limestone the beds, to give
an instance, which are now quarried on the
top of the Halkin Mountain in Flintshire,
for chert, which is sent to Staffordshire to
be ground down for the manufacture of
China.
He will find layers in those beds,
of several feet in thickness, as hard as flint,
but as porous as sponge. On examining
their cavities he will find them to be simply hollow casts of innumerable joints of
crinoids, so exquisitely preserved, even to
their most delicate markings, that it is
plain they were never washed about upon
a beach, but have grown where, or nearly
where, they lie. What, then, has happened

—

to them ?
They have been killed by tlie
sand.
The soft part of the animals have
decayed, letting the 140,000 joints (more
or less) belonging to each animal fall into
a heap, and be imbedded in the growing
sand-rock and then, it may be long years
;

water filtering through the porous
sand has removed the lime of which the
after,

long after it that second deposition of leave each reader to interpret it for himsands took place, which goes by the name self. I shall confine myself now to proofs
of the "gannister," or lower coal meas- that slate is hardened mud, and to hints
ures, we cannot tell.
But it is clear at as to how it assumed its present form.
least that parts of that ancient sea were
That slate may have been once mud, is
filling up and becoming dry land.
For made probable by the simple fact that it
coal, or fossilized vegetable matter, be- can be turned into mud again.
If you
comes more and more common as we grind up slate, and then analyze it, you
ascend in the series of beds till at last in will find its mineral constituents to be exthe upper coal measures the enormous actly those of a fine, rich, and tenacious
wealth of vegetation which grew, much of clay. The slate districts (at least in Snowit, where it is now found, prove the existdon) carry such a rich clay on them,
ence of some such sheets of fertile and wherever it is not masked by the ruins
forest-clad lowland as I described in my of other rocks.
At Ilfracombe, in North
last paper.
Devon, the passage from slate below to
Thousands of feet of rich coral reef
clay above may be clearly seen.
Wherthousands of feet of barren sands then ever the top of the slate beds, and the soil
thousands of feet of rich alluvial forest
upon it, is laid bare, the black layers of
and all these sliding into each other, if not slate may be seen gradually melting if I
in one place, then in another, without vio- may use the word
under the influence of
lent break or change
this is the story rain and frost, into a rich tenacious clay,
which the lime in the mortar and the coal which is now not black, like its parent
on the fire between the tv/o reveal.
slate, but red, from the oxidation of the
;

;

;

—

—

:

—

—

iron

VI,

it

contains.

granting this, how did the first
change take place ?
It must be allowed, at starting, that time
enough has elapsed, and events enough
have happened, since our supposed mud
began first to become slate, to allow of many
and strange transformations.
For these
slates are found in the oldest beds of rocks,
save one series, in the known world and
it is notorious that the older and lower the
beds in which the slates are found, the
better, that is, the more perfectly elaborate, is the slate.
The best slates of
Snowdon I must confine myself to the

THE SLATES ON THE ROOF.

The

which

But,

on the roof should be, when
rightly understood, a pleasant subject for
contemplation to the dweller in a town. I
do not ask him to imitate the boy who,
cliff-bred from his youth, used to spend
stolen hours on the house-top, with his
back against a chimney stalk, transfiguring
in his imagination the roof-slopes into
mountain-sides, the slates into sheets of
rock, the cats into lions, and the sparrows
into eagles.
I only wish that he should
at least after reading this paper
let the
slates on the roof carry him back in fancy district which I know
personally are
to the mountains whence they came
per- found in the so-called " Cambrian" beds.
haps to pleasant trips to the lakes and hills Below these beds but one series of beds is
of Cumberland, Westmoreland, and North as yet known in the world, called the
Wales and to recognize as he will do if " Laurentian."
They occur, to a thickhe have intellect as well as fancy how ness of some eighty thousand feet, in Labeautiful and how curious an object is a brador, Canada, and the Adirondack mouncommon slate.
tains of New York
but their representaBeautiful
not only for the compactness tives in Europe are, as far as is known,
and delicacy of its texture, and for the regu- only to be found in the north-west highlands
larity and smoothness of its surface, but of Scotland, and in the island of Lewis,
still more for its color.
Whether merely which consists entirely of them. And it
warm gray, as when dry, or bright purple, is to be remembered, as a proof of their
as when wet, the color oif the English slate inconceivable antiquity, that they have
well justifies Mr. Ruskin's saying, that been upheaved and shifted long before the
wherever there is a brick wall and a slate Cambrian rocks were laid down " unconroof, there need be no want of rich color forraably" on their worn and broken
in an English landscape.
But most beau- edges.
tiful is the hue of slate, when, shining wet
Above the "Cambrian" slates whether
in the sunshine after a summer shower, its the lower and older ones of Penrhyn and
blue is brought out in rich contrast by Llanberris, which are the same— one slate
golden spots of circular lichen, whose mountain being worked at both sides in
spores, I presume, have travelled with it two opposite valleys
or the upper and
Then, indeed, it newer slates of Tremadoc, lie other and
off its native mountains.
reminds the voyager of a sight which it newer slate-bearing beds of inferior qualalmost rivals in brilliancy of the sapphire ity, and belonging to a yet newer world,
of the deep ocean, brought out into blaz- the "Silurian."
To them belong the
ing intensity by the contrast of the golden Llandeilo flags and slates of Wales, and
patches of floating gulf-weed beneath the the Skiddaw slates of Cumberland, amid
tropic sun.
beds abounding in extinct fossil forms.
Beautiful, I say, is the slate, and curi- Fossil shells are found, it is true, in the
ous likewise, nay, venerable a most anci- upper Cambrian beds. In tliL' lower they
Whether their
ent and elaborate work of God, which has have all but disappeared.
lasted long enough, and endured enough traces have been obliterated by heat and
likewise, to bring out in it whatsoever lat- pressure, and chemical action, during long
ent capabilities of strength and usefulness ages
or whether, in these lower bods, we
might lie hid in it which has literally are actually reaching that " Primordial
been as far as such words can apply to a Zone" conceived of by M. Barrande,
thing inanimate
namely, rocks which existed before living
" Heated liot with burning fears.
things had begun to people this planet, is
And bathed in baths of nissin^ tears.
I believe
a question not yet answered.
And battered by the strokes ol doom
the former theory to be the true one.
To shape and use."
slates

;

—

—

—

;

—

;

—

;

:

—

—

—

;

;

—

;
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That there was

Surelj'
and it is to this conclusion I have
been tending throughout a seemingly wandering paragrapli surely there has been
time enough during all those ages for clay
to change into slate.
And how were they changed ?
I tliink I cannot teach my readers this
more simply than by asking them first to
buy Sheet No. LXXVIII. S.E. (Bangor)
of the Snowdon district of the government
Geological Survey, which may be ordered
at any good stationer's, price two shillings, and study
it
with me.
He will
see down the right-hand margin interpre-

life, in the sea at least, even
before the oldest Cambrian rocks were laid
down, is proved by the discovery of the
now famous fossil, tlie eozoon, in the Laurentian limestones, which seems to have

—

layer after layer, and to have formed
of limestone as do the living coralknow no more as
building polypes.
But all tliat we do know points
yet.

grown
reefs

We

downward, downward

still,

warning us

that we must dig deeper than we have dug
as yet, before we reach the graves of the
first living things.
Let this suffice at present for the Cambrian and Laurentian rocks.
The Silurian rocks, lower and upper,
which in these islands have their chief development in Wales, and which are nearly
thirty-eight thousand feet thick
and the
Devonian or Old Red sandstone beds, whicli
in the Fans of Brecon and Carmarthenshire
attain a thickness of ten thousand feet,
;

must be passed through

in

an upward di-

we

reach the bottom of that
carboniferous limestone of wliich I spoke
in my last paper.
We thus tind, on the
rection before

Cambrian rocks, forty-five thousand feet
at least of newer rocks, in several cases
lying unconformably on eacli other, showing thereby that the lower beds had been
upheaved, and their edges worn off on a
sea-shore, ere the upper were laid down on
them
and throughout this vast thickness of rocks, the remains of hundreds of
;

forms of animals, corals, shells, fish, older
forms dying out in the newer rocks, and
new ones taking their places in a steady
succession of ever-varying forms, till those
in the upper beds have become unlike those
in the lower, and all are from the beginning more or less unlike any existing now
on earth. Whole families, indeed, disap-

pear entirely, like tlie trilobites, which
seem to have swarmed in the Silurian seas,
holding the same place there as crabs and
shrimps do in our modern seas.
They
vanish after the period of the coal, and
their place is taken by an allied family of
crustaceans, of which only one form (as far
as I am aware) lingers now on earth,
namely, the " king crab," or limulus, of
the Indian seas, a well-known animal, of
which specimens may be sometimes seen
alive in English aquaria.
So perished, in
the lapse of those same ages, the armorplated or " ganoid " fish which Hugh

—

made so justly famous and which
made him so justly famous in return apMiller

pearing

—

in the upper Silurian beds,
and abounding in vast variety of strange
forms in the Old Red Sandstone, but gradually disappearing from the waters of the
world, till their only representatives, as
far as Imown, are the lepidostei, or " bony
pikes,
of North America
the polypteri
of the Nile and Senegal
the lepidosirens
of the African lakes and Western rivers
the ceratodus or barramundi of Queensland (the two latter of which approach
amphibians), and one or two more fantastic forms, either rudimentary or degraded, which have lasted on here and
there in isolated stations through long
ages, comparatively unchanged while all
first

'

'

;

;

;

the world

is

changed around them, and

own kindred

buried like the fossil
ceratodus of the trias, beneath thousands of feet of ancient rock, among creatures the likes whereof are not to be found
now on earth. And these are but two examples out of hundreds of the vast changes
which have taken place in the animal life
of the globe, between the laying down of
the Cambrian slates and the present time.

their
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to use his imagination, or his commonsense; and to picture to himself what must
go on in the case of a submarine eruption,
such as broke out off the coast of Iceland
in 1783 and 1830, off the Azores iu 1811,
and in our day in more than one spot in
the Pacific Ocean.

A main

— opens

—

or more than one
between the bottom of the

bore or vent

itself

and the nether fires. From each rushes
an enormous jet of high-pressure steam and
other gases, which boils up through the
sea, and forms a cloud above
that cloud
descends again in heavy rain, and gives
tations of the different colors which mark out often true lightning from its under
the different beds, beginning with the side.
youngest (alluvium) atop, and going down
But it does more. It acts as a true
through
carboniferous
limestone
and steam-gun, hurling into the air fragments
sandstone. Upper Silurian, Lower Silurian, of cold rock rasped off from the sides of the
Cambrian, and below them certain rocks bore, and fragments also of melted lava,
marked of different shades of red, which and clouds of dust, which fall again into
signify rocks either altered by heat or the sea, and form there beds either of fine
poured out of old volcanic vents. He will mud or of breccia that is, frag-meuts of
next see that the map is covered with a stone embedded in paste. This, the reader
labyrinth of red patches and curved lines, will understand, is no fancy sketch, as far
signifying the outcrop or appearance at as I am concerned. I have steamed into crathe surface of these volcanic beds.
They ters sawn through bj' the sea, and showing
lie at every conceivable slope
and the sections of beds of ash dipping outward
hills and valleys have been scooped out by and under the sea, and in them boulders
rain and ice into every conceivable slope and pebbles of every size, which had been
likewise.
Wherefore we see, here a hurled out of the crater and in them also
broad patch of red, where the back of a veins of hardened lava, which had bursheet of lava, porphyry, greenstone, or rowed out through the soft ashes of the
Of those lava veins I will speak
what not, is exposed
there a narrow cone.
line curving often with the curve of the presently.
What I want the reader to
hill-side, where only the edge of a similar think of now is the immense quantity of
sheet is exposed
and every possible vari- ash which the steam-mitrailleuse hurls to
ety ()f shape and attitude between these so vast a height into the air, that it is often
two.
He will see also large sj^aces cov- drifted many miles down to leeward. To
ered with little colored dots, which signify give two instances The jet of steam from
(as he will find at the margin) beds of Vesuvius, in the eruption of 1822. rose
the jet
volcanic ash.
If he look below the little more than four miles into the air
colored squares on the margin, he will see from the Souffrifere of St. Vincent in the
figures marking tlie strike, or direction of West Indies, in 1812, probably rose higher
the inclination of tlie beds inclined, ver- certainly it met the N.E. trade-wind, for
tical, liorizontal, contorted
that the white it poured down a layer of ashes, several
lines in tlie map signify faults, that is, inches thick, not only on St. Vincent itshifts in the strata
the gold lines, lodes self, but on Barbadoes, eighty miles to
of metal
the latter of which I should ad- windward, and therefore on all the sea bevise him strongly, in this district at least, tween.
Now let us consider what that
not to meddle with
but to button up his represents a layer of fine mud, laid down
pockets, and to put into the fire, in whole- at the bottom of the ocean, several inches
some fear of his own weakness and ignor- thick, eighty miles at least long, and
ance, any puffs of mining companies which twenty miles perhaps broad, by a single
may be sent him as one or two have prob- eruption. Suppose that hardened in long
ably been sent him already.
ages (as it would be under pressure) into a
Furnished with which keys to the map, bed of fine-grained felstone, or volcanic
let him begin to con it over, sure that there ash
and we can understand how the ashis, if not an order, still a grand meaning, in
beds of Snowdonia which may be traced
all its seeming confusion
and let him, if some of them for many square miles— were
he be a courteous and grateful person, re- laid down at the bottom of an ancient sea.
turn due thanks to Professor Ramsay for
But now about the lavas or true volcanic
having found it all out not without won- rocks, which are painted (as is usual in
Let us go down to
dering, as I have often wondered, how geological maps) red.
even Professor Ramsay's acuteness and in- the bottom of the sea, and build up our
dustry could find it all out.
volcano toward the surface.
When my reader has studied a while the
First, as I said, the subterranean steam
confusion for it is a true confusion of would blast a bore. The dust and stones
the different beds, he will ask, or at least rasped and blasted out of that hole would
have a right to ask, what known process be spread about the sea-bottom as an ashof nature can have produced it ?
How bed sloping away round the hole then
have these various volcanic rocks, which he the molten lava would rise in the bore,
sees marked as felspathic traps, quartz and flow out over the ashes and the seaporphyries, greenstones, and so forth, got bottom perhaps in one direction, perhaps
intermingled with beds which he is told to all round.
Then, usually, the volcano,
believe are volcanic ashes, and those again having vented itself, would be quieter for
with fossil-bearing Silurian beds and Cam- a time, till the heat accumulated below,
brian slates, which he is told to believe and more ash was blasted out, making a
were deposited under water ?
And his second ash-bed and then would follow a
Thus are produced the
])uzzle will not be lessened when he is told second lava flow.
that, in some cases, as in that of the sum- alternate beds of lava and ash which are so
mit of Snowdon, these very volcanic ashes common.
contain fossil shells.
Now suppose that at this point the volThe best answer I can give is to ask him cano was exhausted, and lay quiet for a
sea

;

—

;

;

;

;

:

;

;

—
;

;

—

—

:

—

;

—

;

;

—

—

;

—

;

—
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few hundred years, or more. If there was
any hind near, from which mud and sand
were washed down, we might have layers
on layers of sediment deposited, witl) live
shells, etc., dwelling in them, which would
be converted into fossils when they died
and so we should have fossiliferous beds
over the ashes and lavas. Indeed, shells
might live and thrive in the ash-mud itself,
when it cooled, and the sea grew quiet, as
they have lived and thriven in Snowdonia.
Now suppose that after these sedimentary beds are laid down by water, the volcano breaks out again what would happen?
Many things specially this, which has
;

—

:

often happened already.

kept down by the weight of
rocks, searches for the point of
least resistance, and finds it in a more horiIt burrows out through
zontal direction.
the softer ash-beds, and between the sedimentary beds, spreading itself along horizontally. This process accounts for the very
puzzling, though very common, case in
Snowdon and elsewhere, in which we find
lavas interstratitied with rocks which are
Perhaps
plainly older than those lavas.
when that is done the volcano has got rid

The

of

lava,

new

these

all

lava,

its

and

is

But

quiet.

not,

if

sooner or later, it bores up through the
new sedimentary rocks, faulting them by
earthquake shocks till it gets free vent,
and begins its layers of alternate ash and
lava once more.
And consider this fact also If near the
first (as often happens) there is another
volcano, the lava from one may run over
the lava from the other, and we may have
two lavas of different materials overlying
each other, which have come from different directions. The ashes blown out of the
:

two

craters

may mingle

also

;

and

so, in

the course of ages, the result may be such
a confusion of ashes, lavas, and sedimentary rocks, as we find throughout most
mountain ranges in Snowdon, in the Lake
Mountains, in the Auvergne in France, in
Sicily round Etna, in Italy round Vesuvius,
and in so many West Indian islands the
last confusion of which is very likely to be
;

;

this

:

That when the volcano has succeeded
it

—

;

under water. But where have all its vast
heaps of ashes gone ? To be spread about
over the bottom of the sea, to mingle with
the mud already there, and so make beds
of which, like many in Snowdon, we cannot say whether they are of volcanic or of
marine origin, because they are of both.
But what has all this to do with the
slates ?
I shall not

be surprised if my readers
ask that question two or three times during this paper. But they must be kind

enough

to let

me

tell

my

story

my own

were not made in a day
and I fear they cannot be explained in an
unless we begin carefully at the
hour
beginning in order to end at the end. Let

The

way.

slates

;

:

me

make my

readers clearly underour slate-bearing mountains,
and most also of the non-slate-bearing ones
likewise, are formed after the fashion
which I have described, namely, beneath
the sea. I do not say that there may not
have been, again and again, ash-cones
first

stand that

all

surface
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the waves.
But if so, they were washed away, again
and again, ages before the land assumed
anything of its present shape ages before
the beds were twisted and upheaved as
they are now.
And therefore I beg my readers to put
out of their minds once and for all the
fancy that in any known part of these islands craters are to be still seen, such as
exist in Etna, or Vesuvius, or other volcanoes now at work in the open air.
It is necessary to insist on this, because
many people hearing that certain mountains are volcanic, conclude
and very naturally and harmlessly that the circular
lakes about their tops are true craters.
I
have been told, for instance, that that
wonderful little blue Glas Llyn, under the
highest cliff of Snowdon, is the old crater
of the mountain
and I have heard people
insist that a similar lake, of almost equal
grandeur, in the south side of Cader Idris,
of

;

—

—

The reader will now ask, naturally
enough, how such a heap of beds as I have
described can take the shape of mountains
Snowdon.
at any sea-cliff in which the strata
are twisted and set on slope.
There are
hundreds of such in these isles. The beds
must have been at one time straight and
horizontal.
But it is equally clear that
they have been folded by being squeezed
like

Look

laterally.

At

least,

planation,

as

may be proved by

that

is

the simplest exexperi-

Take a number of pieces of cloth,
or any such stuff
lay them on each other,
and then squeeze them together at each
end.
They will arrange themselves in
ment.

;

the beds of the cliff have
instead of cloth, you take
some more brittle matter, you will find that,
as you squeeze on, these folds will tend to
snap at the points of greatest tension or
stretching, which will be of course at the
anticlinal and synclinal lines in plain
is a crater likewise.
English, the tops and bottoms of the folds.
But the fact is not so.
Any one ac- Thus cracks will be formed and if the
quainted with recent craters would see at pressure goes on, the ends of the layers will
once that Glas Llyn is not an ancient one
shift against each other in the line of those
and I am not surprised to find the Govern- cracks, forming faults like those so comment geologists declaring that the Llyn on mon in rocks.
Cader Idris is not one either. The fact is,
But again, suppose that instead of squeezthat the crater, or rather the place where ing these broken and folded lines together
the crater has been, in ancient volcanoes of any more, you took off the pressure right
this kind, is probably now covered by one and left, and pressed them upwards from
of the innumerable bosses of lava.
below, by a mimic earthquake.
They
For, as an eruption ceases, the melted would rise
and as they rose leave open
lava cools in the vents, and hardens
space between them.
Now if you could
usually into lava infinitely harder than the contrive to squeeze into them from below
ash-cone round it and this, when the ash- a paste, which would harden in the cracks
cone is washed off, remains as the highest and between the layers, and so keep them
part of the hill, as in the Mont Dore and permanently apart, you would make them
the Cantal in France, and in several ex- into a fair likeness of an average mountaintinct volcanoes in the Antilles.
Of course range a mess if I may make use of a
the lava must have been poured out, and plain old word of rocks which have, by
the ashes blown out, from some vents or alternate contraction and expansion, helped
other, connected with the nether world of in the latter case by the injection of molten
probably from many successive vents. lava, been thrust about as they are in most
fire
For in volcanoes, when one vent is choked, mountain ranges.
another is wont to open at some fresh point
That such a contraction and expansion
of least resistance among the overlying goes on in the crust of the earth is evirocks.
But where are these vents ? Bur- dent
for here are the palpable effects of
And the simplest general cause which
ied deep under successive eruptions, shift- it.
ed probably from their places by successive I can give for it is this That things exand if we pand as they are heated and contract as
upheavings and dislocations
wanted to find them we should have to they are cooled.
Now I am not learned enough and were
quarry the mountain range all over, a mile
deep, before we hit upon here and there a I, I have not time to enter into the varitap-root of ancient lava, connecting the ous theories which philosophers have put
upper and the nether worlds. There are forward to account for these grand phesuch tap-roots, probably, under each of our nomena.
The most remarkable, perhaps, and the
British mountain ranges.
But Snowdon,
certainly, does not owe its shape to the fact most probable, is the theory of M. Elie de
of one of these old fire vents being under Beaumont, which is, in a few words, this
That this earth, like all the planets, must
it.
It owes its shape simply to the accident of some of the beds toward the sum- have been once in a state of intense heat
mit being especially hard, and thus able to throughout, as its mass inside is probably
stand the wear and tear of sea-wave, ice, now.
That it must be cooling, and giving off
and rain. Its lakes have been formed quite
regardless of the lie of the rocks, though its heat into space.
That therefore, as it cools, its crust must
not regardless of their relative hardness.
contract.
But what forces scooped them out
That, therefore, in contracting, wrinkles
whether they were originally holes left in
the ground by earthquakes, and deepened (for the loftiest mountain chains are nothsince by rain and rivers, or whether they ing but tiny wrinkles, compared with the
were scooped out by ice, or by any other whole mass of the earth), wrinkles I say,
means, is a question on which the best geol- must form on its surface from time to time.
decided only on And that the mountain chains are these
ogists are still undecided
wrinkles.
that craters they are not.
this
Be that as it may, we may safely say this.
As for the enormous changes which have
taken place in the outline of the whole of That wherever the internal heat of the
the mountains since first their strata were earth tends (as in the case of volcanoes)
laid down at the bottom of the sea, I shall toward a particular spot, that spot must
give facts enough, before this paper is ex])and, and swell up, bulging the rocks
done, to enable readers to judge of them out, and probably cracking them, and inserting melting lava into those cracks from
for themselves.
folds, just as

And

done.

if,

;

—

;

;

;

;

;

—

—
—

;

;

:

did in the case of Sabrina Island off
the Azores in 1811, and as it did, perhaps
in piling up an ash
often, in Snowdonia
cone some hundred feet out of the sea
that — as has happened to Sabrina Island
the cone is sunk again by earthquakes,
and gnawn down at the same time by the
sea-waves, till nothing is left but a shoal
as

rising above the

;

—

—

:

—

—

'
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below. On the other liand, if the internal
heat leaves tliat spot again, and it cools,
then it must contract more or less, in falling inward toward the centre of the earth
and so the beds must be crumpled, and
crushed, and shifted against each other
still more, as those of our mountains have
;

been.

But here may
ers'

some of

my

readminds, a reasonable question. If these

upheaved

beds

arise, in

were

once

horizontal,

not be likely to find them, in
some places, horizontal still ?
A reasonable question, and one which
admits of a full answer.
They know, of course, that there has
been a gradual, but steady, change in the
animals of this planet and that the relative age of beds can, on the strength of
that known change, he determined generally by the fossils, usually shells, peculiar
so that if we find the same
to them
fashion of shells, and still more the same
species of shells, in two beds in different
quarters of the world, then we have a right

we

should

;

:

to say, These beds were laid down at least
about the same time. That is a general
rule among all geologists, and not to be

gainsaid.

Now

think I may say, that, granting
recognize a bed by its fossils,
there are few or no beds which are found
in one place upheaved, broken, and altered
by heat, which are not found in some other
place still horizontal, unbroken, imaltered,
and more or less as they were at first.
From the most recent beds, from the
upheaved coral rocks of the West Indies,
and the upheaved and faulted boulder-clay
and chalk of the Isle of Moen in Denmark
downward through all the strata, down
to that very ancient one in which the best
slates are found, this rule, I believe, stands
that

I

we can

—

true.
It stands true, certainly, of the ancient
Silurian rocks of Wales, Cumberland, Ireland, and Scotland.
For, throughout great tracts of Russia,
and in parts of Norway and Sweden, Sir

Roderick Murchison discovered our own
Silurian beds, recognizable from tlieir peculiar fossils.
But in what state ? Not
contracted, upheaved, and hardened, to
slates and grits, as they are in Wales and
elsewhere
but horizontal, unbroken, and
still soft, because undisturbed by volcanic
rocks and earthquakes. At the bottom of
them all, near Petersburg, Sir Roderick
found a shale of dried mud (to quote his
own words), "so soft and incoherent, that
it is even used by sculptors for modelling,
although it underlies the great mass of
fossil-bearing Silurian rocks, and is, therefore, of the same age as the lower crystalline
hard slates of North Wales. So entirely
have most of these oldest rocks in Russia
been exempted from the influence of change,
throughout those enormous periods which
have passed away since their accumula:

tion.

'

Among

the many discovejies which science owes to that illustrious veteran, I
know none more valuable for its bearing on
the whole question of the making of the
earth-crust, than this one magnificent fact.
But what a contrast between these Scandinavian and Russian rocks and those of
Britain
Never exceeding, in Scandina-

against each other to such an extent, that,
to give a single instance, in the Vale of

which they run may be

tilted at different

angles, and twisted into curves.

Gwynnant, xuirter Snowdon, an immense
Now what has made tiiis change in the
of porphyry has been thrust up, in rock ?
We do not exactly know. One
what is now the bottom of the valley, be- thing is clear, that the particles of the now
tween rocks far newer than it, on one side solid rock have actually moved on themto a height of eight hundred, on the other selves. And this is proved by a very curious
to a height of eighteen hundred feet— half fact
which the reader, if he geoiogizes
the present height of Snowdon.
Nay, the about slate quarries much, may see with
very slate beds of Snowdonia have not his own eyes. The fossils in the slate are
forced their way up from under the moun- often distorted into quaint shapes, pulled
tain without long and fearful struggles. out long if they lie along the plane of cleavThey are set in places upright on end, age, or squeezed together, or doubled
then horizontal again, then sunk in an op- down on both sides, if they lie across the
posite direction, then curled like sea- plane.
So that some force has been at
waves, then set nearly upright once more, work which could actually change the shape
and faulted through and through six times, of hard shells, very slowly, no doubt, else
I believe, in the distance of a mile or two
it would have snapped and crumbled them.
they carry here and there on their backs
If I am asked what that force was, I do
patches of newer beds, the rest of which not know. I should advise young geolohas long vanished
and in their rise they gists to read what Sir Henry de la Beche
have hurled back to the eastward, and set has said on it in his admirable " Geologiupright, what is now the whole western cal Observer," pp. 706-725.
He will find
flank of Snowdon
amass of rock which there, too, some remarks on that equally
was then several times as thick as it is now. mysterious phenomena of jointing, which
The force which thus tortured them was you may see in almost all the older rocks
probably exerted by the great mass of vol- it is common in limestones.
All we can
canic quartz-porphyry, which rises from say is, that some force has gone on, or may
under them to the north-west, crossing the be even now going on, in the more ancient
end of the lower lake of Llanberris and rocks, which is similar to that which proindeed the shifts and convulsions which duces single crystals and similar, too, to
have taken place between them and the that which produced the jointed crystals of
Menai Straits are so vast that they can only basalt, that is, lava, at the Giant's Causebe estimated by looking at them on the way in Ireland, and Staffa in the Hebrides.
section which may be found at the end of Two philosophers— Mr. Robert W'ere Fox
Professor Ramsay's " Geological Survey of and Mr. Robert Hunt are of opinion that
But any one who will the force which has determined the cleavNorth Wales."
study that section, and use (as with the age of slates may be that of the electric
map) a little imagination and common- currents, which (as is well known) run
sense, will see that between the heat of that through the crust of the earth. Mr. Sharpe,
porphyry, which must have been poured I believe, attributes the cleavage to the
out as a fluid mass as hot, probably, as mere mechanical pressure of enormous
melted iron, and the pressure of it below, weights of rock, especially where crushed
and of the Silurian beds above, the Cam- by earthquakes. Professor Rogers, again,
brian mud-strata of Llanberris and Pen- points out that as these slates may have
rhyn quarries must have suffered enough been highly heated, thermal electricity
to change them into something very differ- (that is, electricity brought out by heat)
ent from mud, and, therefore, probably, may have acted on them.
into what they are now
One thing at least is clear. That the best
namely, slate.
And now, at last, we have got to the slates are found among ancient lavas, and
slates on the roof, and may disport our- also in rocks which are faulted and tilted
enormously, all which could not have hapselves over them
like the cats.
Look at any piece of slate. All know pened without a proportionately enormous
and next,
that slate splits or cleaves freely, in one pressure, and therefore lieat
direction only, into flat layers.
Now any that the best slates are invariably found
one would suppose at first sight, and fairly in the oldest beds that is, in the beds
enough, that the flat surface the " plane wliich have had most time to endure the
of cleavage"
was also the plane of bed- changes, whether mechanical or chemical,
ding.
In simpler English we should say. which have made the earth's surface what
The mud which has hardened into the slate we see it now.
Another startling fact the section of
was laid down horizontally and therefore
believe
of
most
each slate is one of the little horizontal Snowdonia, and I
beds of it, perhaps just what was laid down mountain chains in these islands, would
in a single tide.
We should have a right prove namely, that the contour of the
to do so, because that would be true of earth's surface, as we see it now, depends
most sedimentary rocks. But it would not very little, certainly in mountains composed
be true of slate. The plane of bedding in of these elder rocks, upon the lie of the
slate has nothing to do with the plane of strata, or beds, but has been carved out by
cleavage.
Or, more plainly the mud of great forces, long after those beds were not
which the slate is made may have been de- only laid down and hardened, but faulted
Snowdon itself is so
posited at the sea-bottom at any angle to and tilted on end.

wedge

—

;

;

—

;

;

;

—

—

—

;

—

—

—

;

—

We

the plane of cleavage.
may sometimes remarkable an instance of this fact, that,
the lines as it is a mountain which every one in
see the lines of the true bedding
which were actually horizontal when the these hajjpy days of excursion-trains and
mud was laid down in bits of slate, and steamers cither has seen or can see, I must
find them sometimes perpendicular to, say a few more words about it.
sometimes inclined to, and sometimes again
Any one who saw that noble peak leapcoinciding with the plane of cleavage, ing high into the air, dominating all the
via, a thousand feet in thickness, and ly- which they have evidently acquired long country round, at least upon three sides,
ing usually horizontal, as they were first after.
and was told that its summit consisted of
laid down, they are swelled in Britain to
Nay, more.
These parallel planes of beds much newer, not much older, than
a thickness of thirty thousand feet, by in- cleavage, at each of which the slate splits the slate-beds fifteen hundred feet down
truded lavas and ashes snapt, turned, set freely, will run through a whole mountain on its north-western flank any one, I say,
on end at every conceivable angle shifted at the same angle, though the beds through would have the rifiht at first sight, on

—

—

!

—

;

;

—
TOWN
of earthquake faults? and upheavals, to say, The peak of Snowdon has
been upheaved to its present height above
and out of the lower lands around. But
when he came to examine sections he
would iind his reasonable guess utterly
wrong. Snowdon is no swelling up of the
The beds do not, as they
earth's crust.
would in that case, slope up to it. They
slope up from it, to the north-west in one
direction, and the south-south-west in the

hearing

other
and Snowdon is a mere insignificant boss, left hanging on one slope of
what was once an enormous trough, or
valley, of strata far older than itself.
By restoring these strata, in the direction
of the angles, in which they crop out, and
vanish at the surface, it is found that to
the north-west the direction of the Menai
Straits
they must once have risen to a
height of at least six or seven thousand
and more, by restoring them,
feet
specially the ash-bed of Snowdon, toward
the south-east which can be done by the
guidance of certain patches of it left on
other hills it is found that south of Ffestiniog, where the Cambrian rocks rise
again to the surface, the south side of the
trough must have sloped upward to a
height of from fifteen to twenty thousand
feet, whether at the bottom of the sea, or
But the
in the upper air, we cannot tell.
fact is certain, that off the surface of Wales,
south of Ffestiniog, a mass of solid rock as
high as the Andes has been worn down and
and that a few miles
carried bodily away
south again, the peak of Arran Mowddy,
which is now not two thousand feet high,
was once either under the sea or above it
nearer ten thousand feet.
If I am asked whither is all that enormous mass of rock millions of tons

being uppermost, would says Ovid (Metam. xv.) and it was not
first, and would go to until the seventeenth century that Boccone
make the lower strata of the great New was emboldened, ]>y personal experience of
Red Siindstone Lowland and that being the facts, to declare that tlie holders of
sandy, they would make the sandstones. this belief were no better than " idiots,"
But wherever they were ground through, who had been misled by the softness of
the Lower Cambrian slates would be laid the outer coat of the living red coral to
bare
and their remains, being washed imagine that it was soft all through.
away by the sea the last, would be washed
Messer Boccone's strong epithet is probon to the top of the remains of the Siluri- ably undeserved, as the notion he controans and so (as in most cases) the remains verts, in all likelihood, arose merely from
Silurian

strata,

be ground

;

down

;

;

;

—

—

certainly have been black slate somewhere,
sliould it not have been
somewhen.
such in Snowdon ? And why should not
the slates in the roof be the remnants of the
very beds which are now the marl in the

;

—

;

—

—

[197] 25

of the older rock, when redeposited by
water, would lie on the remains of the
younger rock. And do they not see that
(if what I just said is true) these slates
would grind up into red marl, such as is
seen over the west and south of Cheshire
and Staffordshire and far away into Nottinghamshire.
The red marl must almost

;

—

GEOLOGY.

—

Where

I

is

it

now

.

?

I

|
I

And thus I end my story of the slates in
the roof, and these papers on Town Geology.
I do so, well knowing how imperfect
they are though not, I believe, inaccurate.
They are, after all, merely suggestive of
the great amount that there is to be learnt
about the face of the earth and how it got
made, even by the townsman, who can escape into the country and exchange the
world of man for the world of God, only,
even then
perhaps, on Sundays if, alas
or only once a year by a trip in a steamer
Little, indeed, can
or an excursion train.
he learn of the planet on which he lives.
Little in that direction is given to him, and
But to
of him little shall be required.
him, for that very reason, all that can be

with what looked like delicate and beautiful flowers, each having eight petals.
It
was true that these "flowers" could protrude and retract themselves, but their
motions were hardly more extensive, or
more varied, than those of the leaves of
and therefore they
the sensitive plant
could not be held to militate against the
conclusion so strongly suggested by their
form and their grouping upon the branches

—

—

—

know

dared to hazard a guess,

;

?

;

!

not. given should be given
he should have
should every facility for learning what he can
say it went to make the New Red sand- about this earth, its composition, its capastones of England.
lest his intellect, crushed and fetbilities
The New Red sandstones must have come tered by that artificial drudgery which we
from somewhere. The most likely region for a time miscall civilization, should befor them to have come from is from North gin to fancy, as too many do already, that
Wales, where, as we know, vast masses of the world is composed mainly of bricks
gritty rock have been ground off, such as and deal, and governed by acts of parliawould make fine sandstones if they had ment. If I shall have awakened any townsthe chance.
So that many a grain of sand men here and there to think seriously of
in Chester walls was probably once blasted the complexity, the antiquity, the grandeur,
out of the bowels of the earth into the old the true poetry, of the commonest objects
Silurian sea, and after a few hundreds of around them, even the stones beneath their
thousands of years repose in a Snowdonian feet; if I shall have suggested to them the
ash-bed, was sent eastward to build the solemn thought that all these things, and
good old city and many a good town more. they themselves still more, are ordered by
And the red marl the great deposit of laws, utterly independent of man's will
red marl which covers a wide region of about them, man's belief in them if I shall
England why should not it have come at all have helped to open their eyes that
from the same quarter ? Why should it they may see, and their cars that they may
not be simply the remains of the Snowdon hear, the great book which is free to all
Mud the slate was, and into mud alike, to peasant as to peer, to men of busslate ?
Why not ? Some of the iness as to men of science, even that great
it has returned.
richest red marl land I know, is, as I have book of nature, which is, as Lord Bacon
said, actually being made now, out of the said of old, the Word of God revealed in
black slates of Ilfracombe, wherever they facts then I shall have a fresh reason for
are weathered by rain and air. The chemi- loving that science of geology, which has
cal composition is the same. The difference been my favorite study since I was a boy.
in color between black slate and red marl
VII.
is caused simply by the oxidation of the
AND
CORAL REEFS.
CORAL
ON
iron in the slate.

gone ?
But if

;

Why

fields

of a tree-like structure.
Twenty years later, a pupil of Marsigli,
the young Marseilles physician, Peyssonel,
conceived the desire to study these singular sea-plants, and was sent by the French
Government on a mission to the Mediterranean for that purpose. The pupil undertook the investigation full of confidence in
the ideas of his master, but being able to
see and think for himself, he soon discovered that those ideas by no means alto-

:

I

;

—

—

;

—

the misinterpretation of the strictly true
statement which any coral fisherman would
make to a curious inquirer namely, that
the outside coat of the red coral is quite
soft when it is taken out of the sea.
At
any rate, he did good service by eliminating this much error from the current notions about coral.
But the belief that
corals are plants remained, not only in the
popular, but in the scientific mind
and it
received what appeared to be a striking
confirmation from the researches of Marsigli in 1706.
For this naturalist, having
the opportunity of observing freshly-taken
red coral, saw that its branches were beset

In an
essay entitled " Trait6 du Corail," which
was communicated to the French Academy
of Science, but which has never been published, Peyssonel writes

gether corresponded with reality.

|

:

" Je

fleurir le corail dans des vases pleins d'eau
et j'observai que ce qne nous croyona etre la
cette pretendue plante n'etait au vrai, qu'un

lis

de mer,
fleur de
ineecte semblaole a une petite ortie ou poulpe. J'avais
le plaisir de voir remuer lex pnttee. ou pieds, de cette
ortie, et ayant mis le vase plein d'cau on le corail etait
a une douce chaleur aupres du fen, tous les petites inL'ortie sortie etend les
sectea s'epanouirent.
pieds, et forme ce que M. de Marsigli et moi avions
pris pour les petales de la fleur. Le calice de cette
pretendue fleur est le corps meme de Tanimal avance
et sortie hors de la cellule." •
.

.

.

The comparison of the flowers of the
coral to a " petite ortie" or " little nettle" is perfectly just, but needs explana"Ortie de mer," or "sea-nettle,"
tion.
is, in fact, the French appellation for our
' sea-anemone,
a creature with which
everybody, since the great aquarium mania,
must have become familiar, even to the
In 1710 the great natlimits of boredom.
uralist Reaumur had written a memoir
for the express purpose of demonstrating
that these " orties" are animals ; and with
'

'

'

paper Peyssonel must neces-

this important
And if my readers want a probable cause
The marine productions which are combeen
why the sandstones lie undermost, and the monly known by the names of " corals" sarily have
" corallines" were thought by the when he declared
red marl uppermost — can they not find one

Therefore,
familiar.
the "flowers'' of the
red coral to be little " orties," it was the
ancients to be sea-weeds, which had the
same thing as saying that they were anisingular property of becoming hard and
mals of the same general nature as sea-ancmfrom
their
solid when they were fished up
ones. But to Peyssonel's contemporaries
native depths and came into contact with
the air.
*
mannscript is given

and

for themselves ? I do not say that it is the
cause, but it is at least a causa vera, one
which would fully explain the fact, though
Think,
it may be explicable in other ways.
then, or shall I think for my readers ?
Then do they not see that when the

Welsh mountains were ground down, the

" Sic et

quo primum contigit auras
durescit: mollis luit lierbii sub uudis,"

cnraliiitn,

Tempore

This extract from Peyssonel's
by M. Lacaze Duthiers in his valuable "Hlstoire Naiurelle du Corail" (1866).
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this was an extremely startling announcement. It was hard to imagine the existence of sucli a thing as an association of
animals into a structure witli stem and
branches altogether like a plant, and fixed
and the
to the soil as a plant is fixed
naturalists of that day preferred not to imagine it. Even Reaumur could not bring
himself to accept tlie notion, and France
being blessed with Academicians, wiiose
great function (as the late Bishop Wilson
and an eminent modern writer have so well
shown) is to cause sweetness and light to
prevail, and to prevent such unmannerly
fellows as Peyssonel from blurting out
unedifyiug truths, they suppressed him
and, as aforesaid, his great work remained
in manuscript, and may at this day be consulted by the curious in that state, in the
" Bibliothtque de ISIuseum d'Histoire Natu;

complete and separate animals and that it along, the
many are able to perform a very similar the bottom,
process naturally, in such a manner that fixed to the
one polype may, by repeated incomplete polype form
divisions, give rise to a sort

of sheet, or

and yet independent, descendants. Or,
what is still more common, a polype may
throw out buds, which are converted into

A

;

;

;

;

published his wonderful rethe fresh-water yxjdra.
Bernard de Jussieu and Guettard followed
them up by like inquiries upon the marine
Reaumur,
sea-anemones and corallines
convinced against his will of the entire
Peyssonel's views, adopted
justice of
them, and made him a half-and-half apology in the preface to the next published
volume of the " Memoires pour servir a
I'Histoire des Insectes ;" and, from this
time forth, Peyssonel's doctrine that corals
are the work of animal organisms has been
part of the body of established scientific

Trembley

upon

;

truth.

Peyssonel, in the extract from his memoir already cited, compares the flower-like
animal of the coral to a " poulpe, " which
is the French form of the name " poly"the many-footed," which the
pus,"
ancient naturalists gave to the soft-bodied
cuttle-fishes, which, like the coral animal,
have eight arms, or tentacles, disposed
around a central mouth.
Reaumur, admitting the analogy indicated by Peyssonel, gave the name of jwlypes, not only
to the sea-anemone, the coral animal, and
the fresh-water hydra, but to what are
now known as the polyzoa, and he termed
the skeleton which they fabricate a " polypier'''' or " polypidom."
The progress of discovery, since Reaumur's time, has made us very completely
acquainted with the structure and habits

—

—

We

of all these polypes.
know that, among
the sea-anemones and coral- forming animals, each polype has a mouth leading to
a stomach, which is open at its inner end,
and thus communicates freely with the
general cavity of the body that the tentacles placed round the mouth are hollow,
and that they perform the part of arms in
seizing and capturing prey.
It is known
that many of these creatures are capable of
being multiplied by artificial division, the
divided halves growing after a time, into
;

,

coral settles
loses its cilia, and

but in the commoner
white corals each polype has a complete
skeleton of its own.
These polypes are
sometimes solitary, in which case the whole

and branches only

skeleton

is

;

represented

by a single cup,

with partitions radiating from
to its circumference.

When

its

centre

the polypes

formed by budding or division remain associated, the polypidom is sometimes made
up of nothing but an aggregation of these
cups, while at other times the cups are at

once separated and held together by an
intermediate substance, which represents
the branches of the red coral.
The red
coral polype again is a comparatively rare
animal, inhabiting a limited area, the skeleton of which has but a very insignificant
mass while the white corals are very
common, occur in almost all seas, and form
skeletons which are sometimes extremely
;

massive.

With a very few exceptions, both the red
and the white coral polypes are, in their
adult state, firmly adherent to the sea-botnor do their buds naturally become
detached and locomotive. But, in addition to budding and division, these creatures possess the more ordinary methods of
multiplication
and, at particular seasons,
they give rise to numerous eggs of minute
Within these eggs the young are
size.
formed, and they leave the egg in a condition which has no sort of resemblance to
the perfect animal. It is, in fact, a minute
oval body, many hundred times smaller
than the full-grown creature, and it swims
about with great activity by the help of
multitudes of little hair-like filaments,
called cilia, with which its body is covThese cilia all lash the water in one
ered.
direction, and so drive the little body
along as if it were propelled by thousands
of extremely minute paddles.
After enjoying its freedom for a longer or shorter
time, and being carried either by the force
of its own cilia, or by currents which bear

tom

;

;

down

to

becomes
rock, gradually assuming the
and growing up to the size of

parent.
As the infant polypes of the
coral may retain this free and active condition for many hours, or even days, and
as a tidal or other current in the sea may
easily flow at the speed of two or even more
miles in an hour, it is clear that the em-

its
j

formed by innumerable connected,

turf,

polypes, or branches bearing polypes, until
a tree-like mass, sometimes of very considerable size, is formed.
This is what happens in the case of the
red coral of commerce.
minute polype,
fixed to the rocky bottom of the deep sea,
grows up into a branched trunk. The end
of every branch and twig is terminated by a
polype and all the polypes are connected
together by a fleshy substance, traversed
by innumerable canals which place each
Peyssonel, who evidently was a polype in communication with every other,
relle."
person of savage and untamable disposi- and carry nourishment to the substance of
It is a sort of natution, so far from appreciating the kindness the supporting stem.
of the Academicians in giving him time ral co-operative store, every polype helping
to reflect upon tiie unreasonableness, not the whole, at the same time as it helps itThe interior of the stem, like that
to say rudeness, of making public state- self.
ments in opposition to the views of some of the branches, is solidified by the deposiof the most distinguished of their body, tion of carbonate of lime in its tissue, someseems bitterly to have resented the treat- what in the same fashion as our own bones
ment he met with. For he sent all further are formed of animal matter impregnated
communications to the Royal Society of with lime salts and it is this dense skeleLondon, which never had, and it is to be ton (usually turned deep red by a peculiar
hoped never will have, anything of an aca- coloring matter) cleared of the soft animal
demic constitution and finally took him- investment, as the heart-wood of a tree
self off to Guadaloupe, and became lost to might be stripped of its bark, which is the
red coral.
science altogether.
In the case of the red coral, the hard
Fifteen or sixteen years after the date of
Peyssonel's suppressed paper, the Abbe skeleton belongs to the interior of the stem

searches

embryo

;

'

bryo must often be transported to very
considerable distances from the parent.
And it is easily understood how a single
))olype, which may give rise to hundreds,
or perhaps thousands, of embryos, may, by
this process

of partly active and partly
passive migration, cover an immense surface with its offspring.
The masses of
coral which may be formed by the assemblages of polypes which spring by budding, or by dividing, from a single polype,
occasionally
attain
very
considerable
dimensions. Such skeletons are sometimes
great plates, many feet long and several
feet in thickness
or they may form huge
half globes, like the brainstone corals, or
may reach the magnitude of stout shrubs,
or even small trees.
There is reason to
believe that such masses as these take a
long time to form, and hence that the age
a polype tree, or polype turf, may attain, may be considerable.
But, sooner or
later, the coral polypes, like all other
things, die
the soft flesh decays, while
the skeleton is left as a stony mass at the
bottom of the sea, where it retains its integrity for a longer or a shorter time, according as its position affords it more or
less protection from the wear and tear of
the waves.
The polypes which give rise to the white
coral are found, as has been said, in the
seas of all parts of the world
but in the
temperate and cold oceans they are scattered and comparatively small in size, so
that the skeletons of those which die do
not accumulate in any considerable quanBut it is otherwise in the greater
tity.
part of the ocean which lies in the warmer
parts of the world, comprised within a distance of about 1800 miles on each side of
the equator.
Within the zone thus bounded, by far the greater part of the ocean is
inhabited by coral polypes, which not only
form very strong and large skeletons, but
associate together into great masses, like
the thickets and the meadow turf, or, better still, the accumulations of peat, to
which plants give rise on the dry land.
These masses of stony matter, heaped up
beneath the waters of the ocean, become
;

;

;

dangerous to mariners as so much ordinary rock, and to these, as to common rock
ridges, the seaman gives the name of
"reefs."
Such coral reefs cover many thousand
square miles in the Pacific and in the Indian Oceans. There is one reef, or rather
great series of reefs, called the Barrier
Reef, which stretches, almost continuously, for more than 1100 miles off the east
Multitudes of the
coast of Australia.
as

islands in the Pacific are either reefs themThe
selves, or are surrounded by reefs.
Red Sea is in many parts almost a maze of
such reefs and they abound no less in the
West Indies, along the coast of Florida,
and even as far north as the Bahama
Islands.
But it is a very remarkable circumstance that, within the area of what
we may call the " coral zone," there are no
coral reefs upon the west coast of America,
nor upon the west coast of Africa and it
is a "eueral fact that the reefs are inter;

;

—
TOWN
rupted, or absent, opposite the mouths of
The causes of this apparent
great rivers.
caprice in the distribution of coral reefs
The polypes whicli
are not far to seek.
fabricate them require for their vigorous
growth a temperature which must not fall
below 68° Fahrenheit all the year round,
and this temperature is only to be found
within the distance on each side of the
equator" which has been mentioned, or
But even within the coral
thereabouts.
zone this degree of warmth is not everywhere to be had. On the west coast of
America, and on the corresponding coast
of Africa, currents of cold water from the
icy regions which surround the South Pole
set northward, and it appears to be due to
their cooling influence that the sea in these
regions is free from the reef-builders.
Again, the coral polypes cannot live in
water which is rendered brackish by floods
from tlie land, or which is perturbed by
mud from the same source, and hence it is
that they cease to exist opposite the
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while, finally, the island with a fringing
reef would have the appearance of an ordinary hill, or mountain, girded by a vast
parapet, within whicli would lie a shallow
moat. And the dry bed of the Pacific
might afford grounds for an inhabitant of
the moon to speculate upon the extraordinary subterranean activity to which these
vast and numerous " craters " bore witness
When the structure of a fringing reef is
investigated, the bottom of the lagoon is
found to be covered with fine whitish mud,
which results from the breaking up of the

dead

Upon

corals.

this

muddy

be suddenly withdrawn from around an
island provided with a fringing reef, such

;

already mentioned.

;

;

inside the reef, and separated from it only
by a narrower or a wider, a shallower or a
deeper, space of sea, which is called a
" lagoon," or " inner passage." But there
is a third kind of reef, of very common
occurrence in the Pacific and Indian
Oceans, which goes by the name of an
"atoll." This is, to all intents and purposes, an encircling reef, without anything
or, in other words, without
to encircle
an island in the middle of its lagoon. The
atoll has exactly the appearance of a vast,
irregularly oval, or circular, breakwater,
inclosing smooth water in its midst.
The
depth of the water in the lagoon rarely
exceeds twenty or thirty fathoms, but, outside the reef, it deepens with great rapidity to 300 or 300 fathoms.
The depth immediately outside the barrier, or encircling
reefs, may also be very considerable
but,
at the outer edge of a fringing reef, it does
not amount usually to more than twenty or
twenty-five fathoms
in other words, from
120 to 150 feet.
Thus, if the water of the ocean could be
suddenly drained away, we should see the
atolls rising from the sea-bed like vast
truncated cones, and resembling so many
volcanic craters, except that their sides
would be steeper than those of an ordinary
volcano.
In the case of the encircling
reefs, the cone, with the inclosed jsland,

;

floor

;

barrier " reefs when they stretch
In
parallel with the coast of a continent.
both these cases there is ordinary dry land

reef become imbedded in this coral limestone, so that a block may be full of shells
of bivalves and univalves, or of sea-urchins
and even sometimes incloses the eggs
of turtles in a state of petrifaction.
The
active and vigorous growth of the reef
goes on only at the seaward margins, where
the polypes are exposed to the wash of the
surf, and are thereby provided with an
abundant supply of air and of food. The
interior ])ortion of the reef may be regarded as almost wholly an accumulation of
dead skeletons.
Where a river comes
down from the land there is a break in the
reef, for the reasons which have been

!

there lie, here and there, growing corals,
or occasionally great blocks of dead coral,
which have been torn by storms from the
outer edge of the reef, and washed into the
lagoon.
Shell-fish and worms of various
kinds abound and fish, some of which
prey upon the coral, sport in the deeper
pools. But the corals which are to be seen
growing in the shallow waters of the lagoon
mouths of rivers, which damage them in are of a different kind from those which
both these ways.
abound on the outer edge of the reef, and
Such is the general distribution of the of which the reef is built up. Close to the
reef-building corals, but there are some seaward edge of the reef, over which, even
very interesting and singular circumstances in calm weather, a surf almost always
to be observed in the conformation of the breaks, the coral rock is incrusted with a
reefs when we consider them individually. thick coat of a singular vegetable organThe reefs, in fact, are of three different ism, which contains a great deal of lime
kinds some of them stretch out from the the so-called Nullipora.
Beyond this, in
shore, almost like a prolongation of the the part of the edge of the reef which is
beach, covered only by shallow water, and always covered by the breaking waves, the
in the case of an island, surrounding it living, true, reef-polypes make their aplike a fringe of no considerable breadth. pearance, and, in different forms, coat the
These are termed "fringing reefs." steep seaward face of the reef to a depth
Others are separated by a channel which of 100 or even 150 feet.
Beyond this
may attain a width of many miles, and a depth the sounding-lead rests, not upon
depth of twenty or thirty fathoms or more, the wall-like face of the reef, but on the
from the nearest land and when this land ordinary shelving sea-bottom.
And the
is an island, the reef surrounds it like a distance to which a fringing reef extends
low wall, and the sea between the reef and from the land corresponds with that at
the land is, as it were, a moat inside this which the sea has a depth of twenty or
Such reefs as these are called " en- tive-and-twenty fathoms.
wall.
circling " when they surround an island,
If, as we have supposed, the sea could

and "

the surface of the beach. The hard parts
of the many animals which live upon the

as the Mauritius, the reef would present
the aspect of a terrace, its seaward face,
100 feet or more high, blooming with the
animal flowers of the coral, while its surface would be hollowed out into a shallow

and irregular moat-like excavation.
The coral mud, which occupies the bottom of the lagoon, and with which all the
interstices of the coral skeletons which accumulate to form the reef are filled up,
does not proceed from the washing action
innumerable fishes,
of the waves alone
and other creatures which prey upon the
coral, add a very important contribution
and
of finely-triturated calcareous matter
the corals and mud becoming incorporated
together, gradually harden and give rise
to a sort of limestone rock, which may
Sometimes it
vary a good deal in texture.
remains friable and chalky, but, more
;

;

j

i

The origin and mode of formation of a
fringing reef, such as that just described,
are plain enough.
The embryos of the
coral polypes have fixed themselves upon
the submerged shore of the island, as far
out as they could live, namely, to a depth
of twenty rr twenty-five fathoms.
One
generation has succeeded another, building itself up upon the dead skeletons of its
predecessor.
The mass has been consolidated by the infiltration of coral mud, and
hardened by partial solution and redeposition, until a great rampart of coral rock
100 or 150 feet high on its seaward face
has been formed all round the island, with
only such gaps as result from the outflow
of rivers, in the place of sally-ports.
The structure of the rocky accumulation
in the encircling reefs and in the atolls is
essentially the same as in the fringing reef.
But, in addition to the differences of depth
inside and out, thej' present some other
peculiarities.

These

reefs,

and especially

the atolls, are usually interrupted at one
part of their circumference, and this part
is always situated on the leeward side of
the reef, or that which is the more shelNow, as all these reefs are
tered side.
situated within the region in which the
trade-winds prevail, it follows that, on the
north side of the equator, where the tradewind is a north-easterly wind, the opening
of the reef is on the south-west side while
in the southern hemisphere, where the
trade-winds blow from the south-east, the
opening lies to the north-west. The curious practical result follows from this structure, that the lagoons of these reefs really
form admirable harbors, if a ship can only
get inside them. But the main difference
between the encircling reefs and the atolls
on the one hand, and the fringing reefs on
the other, lies in the fact of the much
greater depth of water on the seaward
As a consequence of
faces of the former.
this fact, the whole of this face is not, as
it is in the case of the fringing reef, covered with living coral polypes. For, as
we have seen, these polyi^es cannot live at
a greater depth than about twenty-five
and actual observation has
fathoms
shown that while, down to this depth, the
sounding-lead will bring up branches of
live coral from the outer wall of such a
reef, at a greater depth it fetches to the
surface nothing but dead coral and coral
We must, therefore, picture to oursand.
selves an atoll, or an encircling reef, as
fringed for 100 feet, or more, from its
summit, with coral polypes busily engaged
in fabricating coral; while, below this comparatively narrow belt, its surface is a bare
and smooth expanse of coral sand, suj>ported upon and within a core of coral
Thus, if the bed of the Pacific
limestone.
;

;

the infiltration of water, charged
with carbonic acid, dissolves some of the
calcareous matter, and deposits it elsewhere in the interstices of the nascent
rock, thus gluing and cementing the paror it may
ticles together into a hard mass
even dissolve the carbonate of lime more
extensively, and redeposit it in a crystalOn the beach of the lagoon,
line form.
where the coral sand is washed into layers
by the action of the waves, its grains become thus fused together into strata of
a limestone, so hard that they ring when
would look like Vesuvius with Monte struck with a hammer, and inclined at a
Nuovo within the old crater of Somma gentle angle, corresponding with that of were suddenly laid bare, as was just
;

often,

;

;

;

now
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to live in.
And the only manner in which ice-cap implies a corresponding addition of
the reef could extend outwards, would be water to the ocean.
And no doubt this
by the gradual accumulation, at the foot reasoning must be admitted to be sound in
of its seaward face, of a talus of coral frag- principle
though it is very hard to say
ments torn off by the violence of the waves, what practical effect the additions and
which talus might, in course of time be- subtractions thus made have had on the
come high enough to bring its upper sur- level of the ocean inasmuch as such addiface within the limits of coral growth, and tions and subtractions might be either inin that manner provide a sort of factitious tensified or nullified, by contemporaneous
sea-bottom upon which the coral embryos changes in the level of the land. * And no
of flower-like coral polypes.
The practical difficulties of sounding might perch. If, on the other hand, the one has yet shown that any such great
upon, and of bringing up portions of, the level of the sea were slowly and gradually melting of polar ice, and consequent raisseaward face of au atoll or of an encircling lowered, it is clear that the parts of its ing of the level of the water of the ocean,
reef, are so great, in consequence of the bottom originally beyond the limit of coral has taken place since the existing atolls
constant and dangerous swell which sets growth would gradually be brought with- began to be formed.
In the absence of any evidence that the
toward it, that no exact information con- in the required distance of the surface, and
cerning the depth to which the reefs are thus the reef might be indefinitely extend- sea has ever risen to the extent required to
But this process would give rise give rise to the encircling reefs and the
composed of coral has yet been obtained. ed.
There is no reason to doubt, however, that neither to an encircling reef nor to an atolls, Mr. Darwin adopted the opposite
the reef-cone has the same structure from atoll, but to abroad belt of upheaved coral hypothesis, viz. that the land has underits summit to its base, and that its sea-wall rock, increasing the dimensions of the dry gone extensive and slow
depression in
seaward with the those localities in which these structures
is throughout mainly composed of dead land, and continuous
fresh fringing reef.
exist.
coral.
Suppose, however, that the sea-level rose
It seems, at first, a startling paradox to
And now arises a serious difficulty. If
the coral polypes cannot live at a greater instead of falling, at the same slow and suppose that the land is less fixed than the
depth than 100 or 150 feet, how can they gradual rate at which we know it to be sea ; but that such is the case is the unihave built up the base of the reef cone, rising in some parts of the world not form testimony of geology. Beds of sandwhich may be 2000 feet, or more, below more, in fact, than a few inches, or, at stone or limestone, thousands of feet thick,
most, a foot or two, in a hundred years. and all full of marine remains, occur in
the surface of the sea ?
In order to get over this objection, it Then, while the reef would be unable to various parts of the earth's surface, and
was at one time supposed that the reef- extend itself seaward, the sea-bottom out- prove, beyond a doubt, that when these
building polypes had settled upon the sum- side it being gradually more and more re- beds were formed, that portion of the seamits of a chain of submarine mountains. moved from the depth at which the life of bottom which they then occupied underBut what is there in physical geography to the coral polypes is possible, it would be went a slow and gradual depression to a
justify the assumption of the existence of able to grow upward as fast as the sea distance which cannot have been less than
But the growth would take place the thickness of those beds, and may have
a chain of mountains stretching for 1000 rose.
miles or more, and so nearly of the same almost exclusively around the circumfer- been very much greater.
In supposing,
height, that none should rise above the ence of the reef, this being the only region therefore, that the great areas of the Palevel of the sea, nor fall 150 feet below in which the coral polypes would find the cific and of the Indian Ocean, over which
that level ?
conditions favorable for their existence. atolls and encircling reefs are found scatHow again, on this hypothesis, are atolls The bottom of the lagoon would be raised, tered, have undergone a depression of
to be accounted for, unless, as some have in the main, only by the coral debris and some hundreds, or, it may be, thousands
done, we take refuge in the wild supposi- coral mud, formed in the manner already of feet, Mr. Darwin made a supposition
tion that every atoll corresponds with the described ; consequently, the margins of which had nothing forced or improbable,
crater of a submarine volcano ?
And what the reef would rise faster than the bottom, but was entirely in accordance with what
explanation does it afford of the fact that, or, in other words, the lagoon would con- we know to have taken place over similarly
in some parts of the ocean, only atolls and stantly become deeper.
And, at the same extensive areas, in other periods of the
encircling reefs occur, while others present time, it would
gradually increase in world's history. But Mr. Darwin subjectnone but fringing reefs ?
breadth as the rising sea, covering more ed his hypothesis to an ingenious indirect
These and other puzzling facts remained and more of the land, would occupy a test. If his view be correct, it is clear
insoluble until the publication, in the year wider space between the edge of the reef that neither atolls nor encircling reefs
1840, of Mr. Darwin's famous work on coral and what remained of the land.
Thus the should be found in those portions of the
reefs, in which a key was given to all the rising sea would eventually convert a large ocean in which we have reason to believe,
difficult problems connected with the sub- island with a fringing reef, into a small on independent grounds, that the sea-botject, and every difficulty was shown to be island surrounded by an encircling reef. tom has long been either stationary, or
capable of solution by deductive reasoning And it will be obvious that when the ris- slowly rising.
it is known that, as a
from a happy combination of certain well- ing of the sea has gone so far as completely general rule, the level of the land is either
established
geological
and biological to cover the highest points of the island, stationary, or is undergoing a slow uptruths.
Mr. Darwin, in fact, showed, that the reef will have passed into the condition heaval, in the neighborhood of active volso long as the level of the sea remains unal- of an atoll.
canoes ; and, therefore, neither atolls nor
tered in any area in which coral reefs are
But how is it possible that the relative encircling reefs ought to be found in
being formed, or if the level of the sea rela- level of the land and sea should be altered regions in which volcanoes are numerous
tively to that of the land is falling, the to this extent ?
And this turns out to be the
Clearly, only in one of and active.
only reefs which can be formed are fringing two ways
Appended to Mr. Darwin's great
either the sea must have risen case.
reefs.
While if, on the contrary, the level over those areas which are now covered by work on coral reefs, there is a map on
of the sea is rising relativelj' to that of the atolls and encircling reefs
or, the land which atolls and encircling reefs are indiland, at a rate not faster than that at upon which the sea rests must have been cated by one color, fringing reefs by anwhich the upward growth of the coral can depressed to a corresponding extent.
other, and active volcanoes by a third.
keep pace with it, the reef will gradually
If the sea has risen, its rise must have And it is at once obvious that the lines of
pass from the condition of a fringing into taken place over the whole world simul- active volcanoes lie around the margins of
that of an encircling or barrier reef.
And, taneously, and it must have risen to the the areas occupied by the atolls and the enfinally, that if the relative level of the sea same height over all parts of the coral circling reefs.
It is exactly as if the uprise so much that the encircled land is zone.
Grounds have been shown for the heaving volcanic agencies had lifted up
completely submerged, the
reef must belief that the general level of the sea may the edges of these great areas, while their
necessarily pass into the condition of an have been different at different times
it centres had undergone a corresponding deatoll.
has been suggested, for example, that the pression. An atoll area may, in short, be
For, suppose the relative level of the sea accumulation of ice about the poles during pictured as a kind of basin, the margins
to remain stationary, after a fringing reef one of the cold periods of the earth's his- of which have been pushed up by the subhas reached that distance from the land tory necessarily implies a diminution in terranean forces, to which the craters of
at which the depth of water amounts to the volume of the sea proportioned to the the volcanoes have, at intervals, given
150 feet. Then the reef cannot extend amount of its water thus permanently vent.
seaward by the migration of coral germs, locked up in the Arctic and Antarctic iceThus we must imagine the area of the
because these coral germs would find the cellars while, in the warm periods, the Pacific now covered by the Polynesian Arbottom of the sea to be too deep for them greater or less disappearance of the polar chipelago as having been, at some former

supposed, the appearance of the reefmountains would be exactly the reverse of
that presented by many high mountains on
For these are white with snow at
land.
the top, while their bases are clothed with
an abundant and gaudily-colored vegetaBut the coral cones would look gray
tion.
and barren below, while their summits
would be gay with a riclily-colored parterre

I

;

;

—

;

Now

:

;

;

;

—
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time, occupied by large islands, or, may
be, by a great continent, with the ordinarily diversified surface of plain, and^hill,
and mountain chain'. The shores of this
great land were doubtless fringed by coral
reefs
and, as it slowly underwent depreshilly regions,
converted into
sion, the
islands, became, at first, surrounded by
fringing reefs, and then, as depression went
on, these became converted into encircling
reefs, and these finally into atolls, until a
maze of reefs and coral-girdled islets took
the place of the original land masses.
Thus the atolls and the encircling reefs
furnish us with clear, though indirect, evidence of changes in the physical geography
and
of large parts of the earth's surface
even, as my lamented friend, the late Professor Jukes, has suggested, give us indications of the manner in which some of the
most puzzling facts connected with the
distribution of animals have been brought
about.
For example, Australia and New
Guinea are separated by Torres Straits, a
broad belt of sea one hundred or one
;

;

hundred and twenty miles wide.
theless,

there

is

in

Never-

many

respects
a
between the land

curious resemblance
animals which inhabit New Guinea and
the land animals which inhabit Australia.
But, at the same time, the marine
shell-fish which are found in the shallow
waters of the shores of New Guinea are
quite different from those which are met
with upon the coasts of Australia. Now,
the eastern end of Torres Straits is full of
atolls, which, in fact, form the northern
termination of the Great Barrier Reef which
skirts the eastern coast of Australia.
It
follows, therefore, that the eastern end of
Torres Straits is an area of depression, and
it is very possible, and on many grounds
highly probable, that in former times Australia and
Guinea were directly connected together, and that Torres Straits
did not exist. If this were the case, the
existence of cassowaries and of marsupial
quadrupeds, both in
Guinea and in
Australia, becomes intelligible ; while the
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an arm of the sea became converted into a
strait separating Australia from New Guinea, the northern shore of this new sea became tenanted with marine animals from
the north, while the southern shore was
paopled by immigrants from the already
existing marine Australian fauna.

Inasmuch as the growth of the reef depends upon that of successive generations
of coral polypes, and as each generation

29

within the most recent period of the history of the earth.
The remains of reefs
formed by coral polypes of different kind&
from those which exist now, enter largely
into tlie compo.sition of the limestones of
the Jurassic period
and still more widely
different coral polypes have contributed
their quota to the vast thickness of the carboniferous and Devonian strata.
Then as
regards the latter group of rocks in America, the
high authonty already quoted
;

takes a certain time to grow to its full size,
and can only separate its calcareous skele- tells us
ton from the water in which it lives at a
"The Upper
certain rate, it is clear that the reefs are coral-reef periodHelderberg period is eminently the
of the pala-ozoic ages. Many of therecords, not only of changes in physical roclcs abound in coral, and are as truly coral reefs as
the modem reefs of the Pacific. The cornlc are somegeography, but of the lapse of time.
It is
times standing on the rocks in ilie position ihey had
by no means easy, however, to estimate when growing others arc lying iu liagments, as they
were
broken and heaped by ihe waves and others
the exact value of reef-chronology, and the
were reduced to a compact limestone by the
tritattempts which have been made to deter- uration before consolidation into rock. Thisfiner
compact
mine the rate at which a reef grows verti- variety is the most common kind among the coral-reef
rocks of the present seas and it often contains but
cally, have yielded anything but precise few
distinct fossils, although formed in water that
results.
cautious writer, Mr. Dana, abounded in life. At the fall of the Ohio, near Louiswhose extensive study of corals and coral ville, there is a magnificent display of the old reef.
:

;

:

;

A

reefs

makes him an eminently competent

judge, states his conclusion in the following terms
:

" The rate of growth of tlie common branching madrepore is not over one and a half inches a year. As
the branches are open, this would not be equivalent to
more than half an inch in height of solid coral for
the whole surface covered by the madrepore and, as
they are also porous, to not over three eighths of an
inch of solid limestone. But a coral plantation has
large bare patches without corals, and the coral eands
are widely distributed by currents, part of them to
depths over one hundred feet where there arc no living corals ; not more than one sixth of the surface of
a reef region is, in fact, covered with growing species.
This reduces the three eighths toon« sixteenth. Shells
and other organic relics may contribute one fourth as
much as corals. At the outside, the average upward
increase of the whole reef-ground per year would not
exceed one eighth of an inch.
"Now Bonie reefs are at least two thousand feet
thick, which, at one eighth of an inch a year, corre;

sponds to one hundred and ninety-two thousand
years." *

Hemispherical Famsites.

five or six feet in diameter,
there nearly as perft ct ag when ihcy wi re covered
their flower-like polypes ; and beside s these, there
are various branching corals, and a profusion of Cyathophyllia, or cup-corals." *
lie

by

Thus, in all the great periods of the
earth's history of which we know anything,
a part of the then living matter has had the
form of polypes, competent to separate
from the water of the sea the carbonate of
lime necessary for their own skeletons.
Grain by grain, and particle by particle,
they have built up vast masses of rock, the
thickness of which is measured by hundreds of feet, and their area by thousands
The slow oscillations of
of square miles.
the crust of the earth, producing great
changes in the distribution of land and
water, have often obliged the living matter
of the coral-builders to shift the locality of
and, by variation and adapits operations
tation to these modifications of condition,
The
its forms have as often changed.
work it has done in the past is, for the most

Halve, or quarter, this estimate if you
order to be certain of erring upon
the right side, and still there remains a
prodigious period during which the ancespart, swept away, but fragments remain ;
tors of the existing coral polypes have been
other evidence, sufNew
undisturbedly at work and during which, and, if there were no
fice to prove the general constancy of the
therefore, the climatal conditions over the
in this world, through
difference between the littoral moUusks of coral area must have been much what they operations of Nature
periods of almost inconceivable duration.
the north and the south shores of Torres are now.
THE END.
Straits is readily explained by the great
And all this lapse of time has occurred
probability that, when the depression in
* Dana, "Manual of Geology," p. 272.
* Dana, " Manual of Geology," p. 591.
question took place, and what was, at first,
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Jg, because, throughout
^Jns, the mental endowments
nitely developed
it needs but
0 cont pjplate these truths, to see how imlortant is the balance of instincts above deciilv ^,
But, purpose apart, the instincts
lein.^r^us balanced, it is a fatal folly to perifit in a system which undermines
a girl's
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Educate as highly as possible— the
ligher the better providing no bodily inury is entailed (and we may remark, injassing, that a high standard might be so
cached were the parrot-faculty cultivated
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and the human faculty more, and
rere the discipline extended over that now
?asted period between leaving school and
leing married).
But to educate in such
oanner or to such extent as to produce
(hysical degeneracy is to defeat the chief
md for which the toil and cost and anxiety
je submitted to.
By subjecting their
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cess of nearly every kind depends very

least),

little

will die
Teeds but to
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'Srious
ways, seriously prejudicial.
It
errs in deficient feeding, in deficient clothing, in deficient exercise (among girls at

which

tU

taxes the vital energies it makes the
juvenile life much more like the adult life
than it should be.
It overlooks the truth
that as in the foetus the entire vitality is expended in the direction of growth as in the
infant the expenditure of vitality in growth
is so great as to leave extremely little for
either physical or mental action so throughout childhood and youth growth is the dominant requirement to which all others must
be subordinated
a requirement which dictates the giving of much and the taking
away of little— a requirement which, therefore, restricts the exertion of body and mind
to a degree proportionate to the rapidity of
growth—a requirement which permits the
mental and physical activities to increase
only as fast as the rate of growth diminishes.
Regarded from another point of view, this
high-pressure education manifestly results
from our passing phase of civilization. In
primitive times, when aggression and defence
were the leading social activities, bodily viglaughters to this high-pressure system, par- or with its
accompanying courage were the
snts frequently ruin their prospects in life.
desiderata and then education was almost
Jot only do they inflict on them enfeebled wholly physical
mental cultivation was litlealth, with all its pains and disabilities and tle
cared for, and indeed, as in our own feu;loom, but very often they actually doom dal ages, was
often treated with contempt.
hem to celibacy.
But now that our state is relatively peaceful
Our general conclusion is, then, that
now that muscular power is of use for litbe ordinary treatment of children is, in tle else than manual labor, while
social sucit
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—

—

:

—

;

:

—

,

!

i

^^as

much

become

almost exclusively mental.
Instead of respecting the body and ignoring the mind, we
now respect the mind and ignore the body.
Both these attitudes are wronir. We do not
yet sufficiently realize the truth that as in
this life of ours the phj sical underlies the
mental, the mental must not be developed at
the expense of the physical. The ancient
and modern conceptions must be combined.
Perhaps nothing will so much hasten the
time when body and mind will both be adequately cared for as a diffusion of the belief y
that the preservation of health is a duty.
Few seem conscious that there is such a
thing as physical morality. Men's habitual
words and acts imply the idea that they are
at liberty to treat their bodies as they please.
Disorders entailed by disobedience to nature's dictates they regard simply as grievances, not as the effects of a conduct more
or less flagitious.
Though the evil consequences inflicted on their dependants and
on future generations are often as great as
those caused by crime, yet they do not think
themselves in any degree criminal.
It is
true that, in the case of drunkenness, the
viciousness of a purely bodily transgression
is recognized, but none appear to infer that,
if this bodily transgression is vicious, so too
is every bodily transgression.
The fact is,
that all breaches of the laws of health are
physical sins.
When this is generally seen,
then, and perhaps not till then, will the physical training of the young receive all the attention it deserves.

THE END.
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