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INTRODUCTORY NOTE

TaE carcer of the author of this book was long, varied, and distinguished.
His father, Samuel Laing, after service in the Peninsular War, became, on tho
death of an elder brother, Malcolm Laing, who was author of a meritorious.
“ History of Scotland,” owner of the family estates in Orkney, where, for a time,
he developed the kelp industry with success.  1le is remembered as the author of
“Travels in Sweden and Norway,” which may still be read with advantage for its
trustworthy sketches of the general conditions of life in Scandinavia sixty years
ago, But, from the standpoint of scholarship, he did more valuable work in
translating the *“ Heimskringla,” or chronicles of the kings of Norway, compiled in
the twelfth century by an Icelandic poet-historian, Snorri Sturleson. The lyrical
portions of this old saga were translated by the subject of this brief notice.

After some vicissitudes of fortune, the father settled in Idinburgh, where
Samuel Laing was born on 17th December, 1811. That is the date given by his
friend Mr. C. C. Macrae, in a privately-printed memoir issued in 1899, and may
be accepted as against the date 12th December, 1812, which is given in the
“ Dictionary of National Diography.”! His education was begun at Houghton-le-
Spring Grammar School, whence he passed as a “ pensioner” (the term mcans one
who pays for his commnons out of his own income) to St. John’s College, Cambridge.
He graduated as second wrangler and second Smith's prizeman, and in 1834 wag
elected a Fellow of his College. For three years he was a mathematical * coach,” and
in June, 1837, was called to the bar, where his acumen seized an opening as counsel
in connection with the many railway schemes then agitating the community. The
place and prominence which he thus secured led to his start in political lifo a»
secretary to Mr. ITenry I&bouchere (afterwards Lord Taunton) who was then
(1839) President of the Board of Trade, and in the following ycar he was appointed
Counsel to the newly created Railway Department’of that Board. Insistence on
the detail of the enormous volume of work which this involved is needless here,
but an example of its onerous natyre may be cited from Mr. Macrae. “In one
session, 1845, th® Board reported on 331 separate Bills for various railways, and
on these no less than 240 separate reports were presented, each of which, supplying

1In the ninth edition of * Mon of the Time” (1875) the date 1810 is given.
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exhaustive analyses and criticisms, was entirely drafted by Mr. Laing.” His
reputation as a great railway administrator was yet to be made, but his®influence
was manifest in many ways, notably in securing the daily running of the
“ Parliamentary ” or penny a mile trains, and it is admitted that had his counsels
been heeded, the results of the crisis which followed the wild railway speculation
of that time would have been less disastrous. .

In 1848, he accepted the Chairmanship and Managing Directorship of the
London, Brighton, and South Coast Railway, a position which, in thé first instance,
he held till 1855. Three years before his retirement thercfrom he entered Parliament
as Liberal member for Wick, but in 1857 his farsighted and creditable opposition
to the war against China cost him his seat. Two years afterwards he regained it,
becoming in June, 1860, Financial Secretary to the Treasury, a position which was
exchanged for the important post of I'inance Minister of India, in succession to
the eminent economist James Wilson, father-indaw of Walter Bagehot, a man
never to be named without words of regret for the gricvous loss to literature and
econothics which his early death involved. Wilson had been carried-off by
dysentery in August, 1860, and Samucl Laing’s reputation marked him as the
fittest man to continue the task of reform rendered necessary by the financial
disorganisation into which the Mutiny and other serious causes had thrown the
revenue and expenditure of India. By prudent economies and readjustment of
taxes, Laing converted a deficit into a surplus, but the laborious work so told upon
his health that his return to England was corepulsory. In 1865 he re-entered
Parliament, and in 1867 resumed his old position as Chairman of the *Brighton
Railway, from which he retired only three years before his death, which occurred on
the 6th August, 1897. He lost his seat in 1868, and four ycars passed before he
was back at St. Stephen’s ; this time as representative of Orkney and Shetland, for
which constituency he sat until his final retirement from political life in 1885.

It was then, when most men have warrant for margin of rest as fringe to
an active career, that Samuecl Taing began the writing of a series of volumes
popularising the discoveries of modern scicnce and the conclusions based on
those discoverics. Of these, “ Modern Science and Modern Thought ” was the
earliest, and remains the most acceptable. The veteran author wrote with no
prentice hand.  From time to time he had published pamphlets on political and
social questions ; his long training in the drafting of cports, and in the clear and
compendious presentment of abstruse matters, was enviable qualification for the
sclf-imposed task of his old age. Ilence his skilful disentanglement of essentials
from accidentals, and of the general from the paiticular, rendered his books as
uscful as they were opportune. Some twenty years before this he had done good

“and original work in scicnce. Under the' title of * Prehistoricc Remains in
Caithness,” he published, in 1866, an account of stone implements, rude puttery,

“middens ” or

human and other bones found in “kists ” in burial mounds, and in
shell-refuse heaps, in the neighbourhood of Keiss Castle. To this Professor Iuxley,
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added a supplement of fifty pages, describing and illustrating the human skulls,
*nine in all, and other portions of skeletons, some of which were grouped as
Iberian 8 pre-Celtic. Mr. Laing expressed an opinion, warranted by the split
bones discovered among miscellancous witnesses of feasting, that  these aboriginal
savagos were occasionally cannibals,”

IIis interest in science was, therefore, no new-born thing, and the prominence
given to the human theme in all his books was the sequence (interrupted by
the claims of important commercial undertakings on his time) of *years of
observation, 0f reading, and of reflcction. The main part of the book now
reprinted deals with man physically and psychically, and the titles of three out of
its four successors—namely, “ A Modern Zoroastrian” (1887), *“ Antiquity of
Man” (1891), and “Iluman Origins ¥ (1892)—evidence what a foremost place
the large question of mau’s evolution and destiny filled in his mind.

The first part of *“ Modern Science and Modern Thought” is now sub-
jected only to such revision as is required by the advance of knowledge during
the last seventeen years. The portions thus affected are those dealing with the
continuity of Palwolithic and Neolithic man in Continental Europe ; with the
recent discovery of remains, prebably of an intermediate form between man and
ape, in Java ; and with the remarkable discoveries in Babylonia, which appear to
accord to that empire an earlicr civilisation than that of Lgypt. DBut the general
conclusions, as stated by the venerable author, are strengthened by the newer
evidence. In the second part, only a few verbal corrcctions have been made,
since the arguments which are therein advanced against the theory of the
'supernaturul origin of the several documents making-up the New Testument, and,
conscquently, against the claims as to revelation advanced on its behalf, need
neither addition or revision. And for the rest, we have the author’s confession of
faith, and sage remarks on motives to right conduct, making appeal to minds of
the most opposite belicfs in a spirit which must ensure sympathy, if it does not
win assent.

The writer of this note had not the advantage of Samucl Laing’s personal
acquaintance, and it is, therefore, permissiblo to draw upon Mr. Macrae’s memoir

.for some presentment of the man.

“Ile had the healthy body as well as the healthy mind; from youth till
advanced age ho delighted in all ficld sports. e was fond of good art and music ;
his tastes in both were classical and old fashioned.  DBeethoven and the Ttalian
operatic composers were his favourites ; ¢ but Le could not tolerate the formless-
ness of the modern school led by Wagner.” Iis #onversation had distinction ; e
detested gossip and idle tallk. Ho had a retentive memory, and ‘his accuracy,.
even to historical details, was astonishing.” Ifis favourite authors were Scott and
Tennyson ;in [atter life, however his reading was mainly restricted to scientific
books. His charitics, always unostentatious, ‘were, in proporticn to his means,
liberal,” and their variety manifested his toleration. Open-minded, he Larboured
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never a prejudice : nor was his equanimity ever ruffled, *so that the idea of a Stoic
sage had become with him a habit of daily life and conduct.’. . . * He believed
in the peuple—in the masses—in their broad common-sense and honest judgment on
large questions which they understood, and it was mainly to their instruction
that ho looked in the books that he wrote. His ideals were a plain, simple manner
of life, manly conduct and honest work. His own long life was throughout an.
example of these things, and as he had lived, so he continued to the end.’”

Epward CLovp.

June 21s¢, 1902

AUTHOR’S PREFACE

Tnx object of this book is to give a clear and concise view of the principal
results of Modern Science, and of the revolution which they have effected in
Modern Thought. I do not pretend to discover fresh facts or to propound new
theories, but simply to discharge the humbler though still useful task of present-
ing what has become the common property of thinking minds, in a popular shape,
which may interest those who lack time and opportunity for studying special
subjects in more complete and technical treatises. 7

I have endcavoured also to give unity to the subjects treated of, by connecting
them with leading ideas: in the case of Science, that of the gradual progress
from human standards to those of almost infinite space and duration, and the
prevalonce of law throughout the universe to the exclusion of supernatural inter-
ference; in the case of Thought, the bearings of these discoveries on old creeds
and philosophies, and on the practical conduct of life. The endcavour to show
how much of religion can be saved from the shipwreck of theology has been the
main object of the second part. Those who are acquainted with the scientific
literature of the day will at once see how much I have been indebted to Darwin,
Lyell, Lubbock, Huxley, Proctor, and other well-known writers. In fact, the
first part of this book does not pretend to bo more than a compendious popular
abridgment of their works. I prefer, therefore, acknowledging ray obligations to
them once for all, rather than encumbering cach page by detailed references.

The second part contains more of my own reflections on the important sub-
jects discussed, and must stand or fall on its own merits rather than on authority.
I can only say that I have endeavoured to treat these subjects in a reverential
spirit, and that the conclusions arrived at arg the result of a conscientious and
dispassionate endeavour to arrive at  the truth, the whole truth;and nothing but
the truth.”
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PART I.—MODERN SCIENCE

CIIAPTER I
BPACE

Primitive Ideas—Naiural Standards—-Dimen-
sions of the Karth—Of Sun and Solar
System—Distance of Fixed Stars-—Their
Order and Size—Nebul® and other Uni-
verses——'The Telescope and the Infinitely
Great—The Microscope and the Infinitely
Small—Uniformity of Law—Law of Gravity
—Acts through all Space—Double Stars,
Comets, and Meteors—Has acted through
all Time.

THE tirst idcas of space were naturally
taken f#bm the standard of man’s own
impressions. Theinch, the foot, the cubit,
the fathom, were the lengths of portions
of his own body, obviously adapted for
measuring objccts with which he came in
direct contact. The mile was the dis-
tance traversed in 1,000 double paces; the
league the distance walked in an hour.
The visible horizon suggested the idea
that the.earth was a flat, circular surface
like a round table; and as experience
showed that it extended beyond the
limits of a single horizon, the conception
was enlarged and the size of the table
increased so as to take in all the countrics
known to the gcography of successive
periods. .

In like manner the sun, moon, and
stars were taken to be at the distance at
which they appeared ; that is, first of the
visible horizon, and then of %the larger
circle to which it had been found neces-
sary to expand it. It was never dggaibted
that they reallyaevolved, as they seemed
to do, round this flat earth circle, dipping
under it in the west at night, and re-
appearing in the east with the ciay. The

conception of the universe, therefore,
was of a flat, circular earth, surrounded
by an ocean stream, in the centre of a
crystal sphere which revolved in twenty-
four hours round the earth, and in which
the heavenly bodies were fixed as lights
for man’s use to distinguish days and
seasons. The maximum i%lea of space was
therefore determined by the size of the
earth circle which was necessary to take-
in all the regions known at the time, with
a little margin beyond. for the ocean
stream, and the space between it and the
crystal vault, required to enable the latter
to revolve freely. In the time of Homer,
and the early Greck philosophers, this
would probably require a maximum of
space of from 5,000 to 10,000 miles. This
dimension has been expanded by modern
scicnce into one of as many millions, or
rather hundreds of millions, as there were
formerly single miles, and there is no sign
that the limit has been reached.

How has this wonderful result been
attained, and how do we feel certain that
it is true ? Those who wish thoroughly
to understand it must study standard
works on Astronomy, but 1t may be
possible to give some clear idea of the
processes by which it has becn arrived
at, and of the cogency of the reasoning
by which we are compelled to accopt
facts so,contrary to the first. impressions
of our natural senses.

The fundamental principle upon which
all measurements of space, which are
beyond the actual application of human
standards, depend, is this : that distant
objects change their bearings for a given
change of base, more or less in propor-
tion as they are less or more distant.
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Suppose I am on board a steamer sailing
down the Thames, and I see two churches
on the Essex coast dircctly opposite to

me, or hearing due north, the first of
which is onc mile, and the other ten miles,
distant. I sail one mile due east and
again take the bearings. It is evident
that the first church will now bear north-
west, or have apparently moved through
45° 1.e., one-eighth part of the circumfer-
ence of a complete circle, assuming this
circumference to be divided into 360 equal
parts or degrees ; while the more distant
church will only have altered its bearing
by a much less amount, easily determined
by calculation, but which may be taken
roughly at 5 instead of 45°,

The branch of mathematics known as
Trigonometry enables us in all cascs,
without exception, where we know the
apparent displacernent or change of hear-
ing of a distant object produced by taking
it from the opposite ends of a known base,
to calculate the distance of that ohject
with as much ease and certainty as if we
were working a simple sumn of rule of
three. The first step is to know our base,
and for this purpose it is essential to
know the size and form of the earth on
which we live. These are determined by
very simple considerations.

f I walk a mile in a straight line, an
object at a vast distance like a star will

not change its apparent place perceptibly.
But if I walk the same distance in a semi
circle, what was originally op my left
hand will now be on my right, or will
have changed its apparent place by 180°.
If T walk my mile on the‘circumference
of a circle of twice the size, I shall have
traversed a quadrant or one-fourth part
of it, and changed the bearing of the
distant object exactly half as much, or
90°, and so on, according to the size of
the circle, which may therefore be readily
calculated from the length that must be
travelled along it to shift the bearing of
the remote object by a given amount,
say of 1°

If, for instance, by travelling 65 miles
from north to south we lower the ap-
parent height of the Pole star 1° it is
mathematically certain that we have
travelled this 65 miles, not along a flat
surface, but along a circle which is 360
times 65, or, in round numbers, 24,000
miles in circumference and 8,000 mwiles in
diameter. And if, whenever we travel
the samne distance on a meridian or line
drawn on the circumference from north
to south, we find the same displacement
of 1°, we may be sure that our journey
has been in a true circele, and that the
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these dimensions.
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« Now, this is very nearly what actually
occurs when we apply methods of scien-
tific accurdcy to measure the earth. The
true form of the earth is not exactly
spherical, but slightly oval or flatter at the
poles, being almost precisely the form it
would have assumed if it had been a fluid
mass rotating about a north and south
axis. But it i1s very nearly spherical, the
true polar diameter being 7,899 miles,
and the true equatorial diameter 7,926
miles, so that for practical purposes we
may say roughly that the earth is a
spherical body, 24,000 miles round and
8,000 miles across.

This gives us a fresh standard from
which to start in measuring greater
distances. Drecisely as we inferred the
distance of the church from the steamer
in our first illustration, we can infer the
distance of the sun from its displacement
caused by observing it from two opposite
ends of a base of known length on the
earth’s surface. This is the essential
principle of all the calculations, though
when great accuracy is sought for, very
refined methods of applying the principle
are requiréd, turning mainly on the
extent to which the apparent occurrence
of the same event—such as the transit of
Venus over the sun’s disc—is altered by
observing it from different points at
known distances from one another on
the earth’s surface. The result is to show
that the sun’s distance from the earth is,
in round numbers, 93,000,000 miles. This
is not an exact statement, for the earth’s
orbit is not an exact circle, but the sun
and earth really revolve in ellipses about
the common centre of gravity. The sun,
however, is so much larger than the earth
that this centre of gravity fulls within
the sun’s surface, and, practically, the
earth describes an ellipse about the sun,
the 93,000,000 miles being the mean dis-
tance, and the eccentricity or deviation
from the exact cigcular orbit, being about
one-sixtieth part of that mean distance.
This distance, again, gives Us the size of
the sun, for it 1y easily calculated how
large the sun must be to look as large as it
does at a distance of 93,000,000 miles.
The result is, that it is a sphere of about
865,000 miles in diameter. Its bulk, there-
fore, exceeds that of the earth in the pro-
portion of 1,300,800 to 1. Its density, or
the quantity of matter in it, may be
calculated from the ctlect of its action on
the earth under the law of gravity at the

distgnce of 93,000,000 miles. It weighs
as much as 332,000 earths. ’ '

The same method gives us the distance,
size, and weight of the moon and planets;
and it gives us a fresh standard or base
from which to measure still greater dis-
tances. The distance of the earth from the
sun being 93,000,000 miles, and its orbit
an ellipse nearly circular, it follows that
it is in mid-winter, in round mumbers,
186,000,000 miles distant from the spot
where it was at midsummer. What
difference in the bearings of the fixed
stars is caused by traversing this enor
mous base ?

The answer is, in the immense majority
of cascs, noditierence at all ; i.e., their dis-
tance is so vastly greater than 186,000,000
miles that a change of base to this extent
makes no change perceptible to the most
refined instruments in their bearings as
scen from the earth. But the perfection
of modern instruments is such, that a
change of even one second, or zgl5;th part
of one degree, in the annual parallax, as
it is called, of any fixed star, would
certainly be detected.

This corresponds to a distance of 206,265
times the length of the base of 186,000,000
miles, or of 20,000,000,000,000 miles,
a distance which it would take light,
moving at the rate of 186,000 miles per
second, three years and eighty-three days
to traverse. There is only one star in
the whole heavens, a bright star called
Alpha, in the constellation of the Centaur,
which is known to be as near as this. [ts
annual parallax is 0°976%, or very nearly
17, and thercfore its distance very nearly
20 millions of millions of miles. All the
other stars, of which many millions are
visible through powerful telescopes, are
further oft than this.

There are about. cight other stars which
have been estimated by astronomers to
give indications of an annual parallax of
less than half a second, and therefore
whose distances may be somewhere fromn
twice to ten times as great as that of.
Alpha Centauri. From the quantity of
light sept to us from these distances,
some approximation has been made to
their intrinsic splendour as compared
with our sun. That of Alpha Centauri
is computed to be nearly 24 times ; that
of Sirius, the brightest star in the
heavens, 393 times ; greater than that of
the sun. These figures may or may not
represent greater size or greater intensity
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of lighﬁ and they are quoted only to give
some idea of the vastness of the scalo of
the universe of which our solar system
forms a minute part.

Nor does even this nearly fathom the
depth of the abysses of space. Telescopes
enable us to see a vast multitude of stars
of varying size and brilliancy. Itis com-

uted by astronomers that there are at
east one hundred millions of stars within
the ranue of- the telescopes used by
Herschel for gauging the depth of space,
and a thousand millions within the range
of the great reflecting telescope of Lord
Rosse. As many as eighteen different
orders of magnitude have been counted,
and the more the power of telescopes is
increased the more stars are seen. Now,
as there is no reason to suppose that this
extveme variety of brilliancy arises from
extreme dillerence of size of one star
from aunother, it must be principally
owing to difference of distaunce, so that a
star of the eighteenth magnitude is pre-
sumably miany times further off than any
of the first magnitude, the distance of
the nearest of which has been proved to
be somcthing certainly not less than
20,000,000,000,000 miles. In fact, these
stellar distances are so great that in
order to bring them at all within the
range of human imagination we are
obliged to apply another standard, that
of the velocity of light. Light can be
shown to travel at the rate of about 178
millions of miles in 16 minutes, for this
is the difference of the time at which we
see the same periodical occurrence, as for
instance the eclipses of Jupiter’s satel-
lites, according as the earth happens to
be at the point of its orbit nearest to
Jupiter, or at that farthest away. The
velocity of light is therefore about
186,000 miles per second, a velocity which
has been fully confirmed by direct ex-
periments made on the earth’s surface.

These cnormous distances are reckoned,
therefore, by the number of years which
it would take light to come from them,
travelling as it does at the rate of
186,000 miles a second. The nearest fixed
star, Alpha Centauri, is seen by a ray
which left it three years and eighty-three
days ago, and has heen travelling cver
since at the rate of 186,000 miles per
second. Sirius, the brightest of the fixed
stars, if the determination of its annual
pnmflax is correct, is six timues further
off, aud is seen, not as it exists to-day,

but as it existed nearly twenty years
ago ; and the light we now see from somé
of the stars of the eighteenth magnitud:-
can hardly have left them less than 2,000
years ago.

Even this, however, is far from “ex-
hausting our conception of the magnitude
of space. Beyond the stars which are
near enough to be seen separately, power-
ful telescopes show a galaxy in which the
united lustre of myriads of stars is only
perceptible as a faint nebulous gleam.
And in addition to stars the telescope
shows us a number of nebule, or faint
patches of light, sometimes globular,
sometimes in wreaths, spiral wisps, and
other fantastic shapes, scattered about
the heavens. Some of these are resolved
by powerful telescopes into clusters of
stars inconceivably numerous and re-
mote, which appear to be separate
universes, like that of which our sun and
fixed stars form one. Others again
cannot be so resolved, and are shown by
the spectroscope to be enormous masses
of glowing gas, or cosmic matter, out of
which other universes are in process of
formation. .

Weare thus led, step by step, to enlarge
our ideas of space from the primitive
conception of miles and leagues, until
the imagination fails to grasp the infinite
vastness of the scale upon Wwhich the
material universe is really constructed.

If the telescope takes us thus far
beyond the standards of unaided sense in
the direction of the infinitely great,
the microscope, aided by calculations as
to the nature of light, heat, electricity,
and chemical action, takes us as far in
the opposite direction of the infinitely
small.  The microscope enables us actu-
ally to sce magnitudes of the order of
1oooosth of an inch as clearly as the
mR{ed eye can see those of J;th. This
introduces us into a new world, where weo
can see a whole universe of things both
dead and alive of whose existence our
forefathers had no suspicion. A glass of
water is seen to swarm with life, and be
the abode of bacteria, amebwe, rotifers,
and other minute creatures, which dart
about, feed, digest, and propagate their
species in this small world of their own,
very,much as jelly-fish and other humble
organisms do 1n the larger seas. The air
also is shown to be full of innumerable
germs and spores floating in it, and ready
to be deposited and spring into life,
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wherever they find a seed-bed fitted to
receive them. Given a favourable soil in
‘the hum®n frame, and the invisible seeds
of scarlet fever, cholera, and small-pox
ripen into full crops, just as the germs of
a fungus invade the potato crops of a
whole district, and lead to Irish famines
and the extermination of more than a
million of human beings.

The wmicroscope also enables us to see
the very begintings of life and watch its
primitive element, protoplasm, in the
form of w minute speck of jelly-like
matter, through which pulsations are
constantly passing, and we can watch the
transformations by which an elementary
cell of this substance splits up, multi-
plies, and by a continued process of
development builds up with these cells
all the diversitied forms of vegetable and
animal life.

But far as the microscope carries us
down to dimensions vastly smaller than
those of which the ordinary scnses can
take cognizance, the modern sciences of
light, heat, and chemistry carry us as
much farther downwards, as the telescope
carries us upwards beyond the boundaries
of our solar system into the expanses of
stars and nebule. We are transported
into a world of atoms, molecules, and
light-wages, where the standard of
measurement is no longer in feet or
inches,oreven in one-hundred-thousandth
part of an inch, but in iillionths of
nillimetres, d.e, In szo0580c550th of an
inch. The dimensions arce such that, as
we shall see when we come to deal with
matter, if the drop of water in which the
microscope shows us living animalcula
were magnified to the size of the earth,
the atoms of which it is composed would
appear of a size intermediate between
that of a rifie-bullet and a cricket-ball.

This, then, is Nature’s scale of space,
from millionths of a millimetre up to
millions of ‘millipns of miles. "Through-
out the whole of this enormpus range of
space the laws of Nature prevail.

Matter attracts matter by the same law
of gravity in the case of double stars re-
volving about each other at a distance at
which a base of 186,000,000 miles has
long since become a vanishing point, and
in the case of atoms which form th® sub-
stance of a gas,”as in that of an apple
falling from a tree at the eartl’s surface.
Comets, darting off into the remote
regions of space, return ‘after long

periods, in obedience to the same law.
Clouds of meteoric dust revolve in fixed
orbits, determined by the law of gravity
ag surely as the moon revolves round the
earth, and the earth round the sun.

This is a conclusion of such funda-
mental importance that it is desirable to
give the uninitiated reader some clear
idea of what it means, and how it is
arrived at. Newton’s great discovery,
the law of gravity, is this—that all
matter acting in the mass attracts other
matter directly as the mmount of attract-
ing matter, and inversely as the square
of the distance. That is, 2 or 2,000,000
tons attract with twice the force of 1 or
1,000,000 tons at the same distance, but
with only one-fourth of the same force
at double, and one-ninth at triple the
distance.

How is this law proved ¥ This will be
best answered by explaining how it was
discovered. The force of gravity, or
attraction of the earth on bodies at the
carth’s surface, is a known quantity.
The whole matter in a spherical body
attracts exactly as if it wero all collected
at the centre. Tho force of gravity at the
carth’s surface is, therefore, that of the
earth’s mass exerted at a distance of
about 4,000 miles, and this can be easily
measured by observing the space fallen
through, and the velocity acquired,
by a falling body in a given time, such
as 17,

Docs the same force act at the distance
of the moon, or 238,850 miles? This was
the question Newton asked himself; and
the answer was got at in the following
way. If we swing a stone in a sling round
our head, it describes a circle as long as
we keep the string tight, and its pull in-
wards Just balances the pull of the stone
to fly outwards, ie, to use scientific
language, as long as the centripetal just
balances the centrifugal force. Dut if
we let go the string the stone darts oft in
the direction in which, and with the velo-
city with which, it was moving when the
centripetal force ceased to act.

The moon is such a sling-stone re-
volving about the carth. Ateach instant
it is moving in the direction of a tangent
to its orbit, and would move on in a
straight line along this tangent if it were
not deflected from it by some other force.
That is, if the moon were now at M, it
would, after a given interval of time, be
at M, if no force had acted on it. But
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in point of fact it is not at M, but at*M,,
Therefore it has been pulled down from
M, to. M, or, if you like, fallen through
~xy,. the space M, M, in the
——— ™2 time in which it would
have travelled over M;

8 M, with its velocity at
M,. How does this space
correspond with the
space through which a
heavy body would have
fallen in the same time
at the earth’s surface?
It corresponds exactly,
assuming the law of

E gravity to be that it

decreases  with  the
square of the distance. )

This may be taken as the first appro-
ximation, but the more accurate and
universal proofs of the law are derived
from mathematical calculations of what
the nature of the attractions must be, in
the case of the sun, earth, moon, and
planets, to make them describe such
elliptic orbits and observe such laws, as
from Kepler's observations we know
actually to be the case. The answer here
again is the law of gravity, and no other
possible law, and this is confirmed in
practice by the fact that we are able, by
calculations based on it, to satisfy the
requisite of safe prophecy—that of know-
ing beforehand, and to predict eclipses,
comets, transits, and occultations, and
generally to compile Nautical Alinanacs,
by which ships know their whereabouts
in pathless oceans.

This, then, affords us a first firm stand-
ing-point in any speculations as to the
nature of the universe. One great law,
at any rate, is universal throughout all
space, and, as we shall see later, suns,
stars, and nebule are composed of the
same matter as the earth and its in-
habitants.

In like manner comets and meteors,
though presenting in other respects
phenomena not yet fully understood, are
proved to chey the saume laws and to
cgnsist of the same matter. * Comets
are bodies which revolve round the sun,
and are attracted by it and by the
planets, in obedience to the ordinary law
of ﬁmvity, though their density is so
slight, that although often of enormous
volume, they produce no perceptible
effect on the planets, even when en-
tangled amidst the satellites of a planet,

Yy

as Lexell’s comet was amongst those of"
Jupiter. .
heir dimensions may be judged of
when it is stated that the comet of 1811
had a tail 120 millions of miles in length
and 15 millions of miles in diameter at
the widest part, while the diameter of the
nucleus was about 127,000 miles, or more
than 15 times that of the earth. In order
that bodies of this magnitude, passing
near the earth, should not affect its
motion or change the length of the year
by even a single second, their actual
substance must be inconceivably rare.
If the tail, for instance, of the comet of
1843 had consisted of the lightest sub-
stance known to us, hydrogen gas, its
mass would have exceceded that of the
sun, and every planet would have been
dragged from its orbit. As Proctor says:
“ A jar-full of air would probably have
outweighed hundreds of cubic miles of
that vast appendage which blazed across
the skies to the terror of the ignorant
and superstitious.” )
The extreme tenuity of a comet’s mass
is also proved by the phenomenon of the
tail, which, as the comet approaches the
sun, is thrown out sometimes to a length
of 90 millions of miles in a few hours.
And what is remarkable, this tail is
thrown out against the force ot gravity
by some repulsive force, probably elec-
trical, s0 that it always points away from
the sun. Thus a comet which approaches
the sun with a tail behind it, will, after
passing its perihelion, recede from the
sun with its tail before it, and this
although the tail may be of the length of
200 millions of miles, as in the comet of
1843. In the course of a few hours,
therefore, this enormous tail has been
absorbed and a new one started out inan
opposite direction. And yet, thin as the
matter of comets must be, 1t obeys the
common law of gravity, and whether the
comet revolves in an orbit within that of
the outer planets, or shoots off into the
abysses of space and returns only after
hundreds of years, its path is, at each
instant, regulated by the same force as
that which causes an apple to fall to the
ground ; and its matter, however atten-
uategd, is ordinary matter, and does not
consist of any unknown elements. The
spectroscope shows that eomets shine
rtly by reflected sunlight and partly
E; light of their own, the latter part
being gascous, and this gas, in moat
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comets, contains carbon and hydrogen

ssibly also oxygen, in the form o

ydrocarbons or marsh gas, cyanogen
and possibly oxyien compounds of car-
bon. One comet has recently given the
line of sodium, and the presence of iron
is'strongly suspected.

As regards meteors, which include
shooting stars and aérolites, it has heen
long known, from actual masses which
have fallen on the earth, that they are
composed of derrestrial matter, princi-
pally of iron, which has been partially
fused by the heat engendered by the
friction of the rapid passage through the
air. The recurrence of brilliant displays
at regular intervals, as for instance those
of August and November, when the whole
sky often seems alive with shooting stars,
had also been noticed ; but it was re-
served for recent times to prove that

these-meteor streams are really composed-

of small planetary bodies revolving round
the sun in fixed orbits by the force of
gravity, and that their display, as seen
by us, arises from the earth in 1ts revolu-
tion round the sun happening tointersect
some of these metcoric orbits, and the
friction of our atmosphere sectting fire to
and consuming the smaller meteors which
appear as shooting stars. This shows
the enormous number of meteors by
which space must be tenanted. It 1s
proved *that the earth encounters more
than a hundred meteor systems, but the
chance'of any one ring or systemn being
intersected by the earth is extremely
small, as the earth is such a minutespeck
in the whole sun-surrounding space of
the solar system. On a scale on which
the earth’s orbit was represented by a
circle of 10 feet diameter, the earth itself
would be only about y},th of an inch in
diameter, so that if, as astronomers say,
the earth encounters about a hundred
meteor systems in the course of its
annual revolution, space must swarm
with an innumgrable number of these
minute bodies all revolving round the
sun by the force of gravity®

Has this law of gravity been uniform
through all time as it undoubtedly is
through all space? We have every
reason to believe so. The law of gravity,
which is the foundation of most of what
we call the natural laws of geological
action, has certainly prevailed, as will be
shownlater,through the enormous periods
oF geological time, and far bheyond this
we can discern it operating in those
astronomical changes by whieh cosmic
matter has been condensed into necbule,
nebule into suns throwing oftf planets,
and planets throwing oft’ satellites, as
they cooled and contracted. Double stars
at a distance exceeding 20 millions of
millions of miles revolve round their
conmon centre of gravity by this law.
Atoms and molecules almost infinitely
smaller than millionths of millimetres
derive from it their specific weights with
as much certainty as 1f they were pounds
or hundredweights.

We cannot speak with quite the same
certainty of infinite time as we can
of infinite space, for we have no tele-
scopes to gauge the abysses of time, and
no certain standards, like those of the
known dimensions of our solar system,
to apply to pcriods too vast for the
imagination.

But we can say this with certainty,
that the present law of gravity must
have prevailed when the outermost
planet of our systcm, Neptune, was con-
densed into a separate body and began
revolving in its present orbit, and that it
has continued to act ever since; while,
as a matter of probability, it is as nearly
certain as anything can be, that the law
by which the apple falls to the ground is
an original condition of matter.

What space and matter really may be,
we do not know, and if we attempt to
reason about the limits of the one and the
origin of the other, if origin it had, we
got into the misty realms of metaphysics,
where, like Milton’s fallen angels, we

Iind no end in wandering mazes iost.
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CHAPTER 1II
TIME

Evidence of Geology—Stratification—Denu-
dation—Strata identified by Superposition
—By TFossils—Geological Record shown by
Upturned Strata—General Result—Palxo-
zoic and Primary Periods—Secondary—
Tertiary—-Time required—Coal Formation
—Chalk—Elevations and Depressions of
Land—Internal Heat of Earth—Farth-
quakes and Volcanoes—Changes of Fauna
and Flora—Astronomical Time—Tides and
the Moon—Sun’s Radiation--Earth’s Cool-
ing—Geology and Astronomy—DBearings on
Modern Thought.

GEorogy has done for time what as-
tronomy has for space—it bas expanded
the limited ideas derived from natural
impression and early tradition into those
of an almost infinite duration. This
result is so important that it is desirable
that all educated persons, without being
professed geologists, should have some
clear idea of the nature of the con-
clusions and of the evidences on which
they rest.

This I will endeavour to give.

When we come to examine the struc-
ture of the earth—or rather of the outer
crust of the earth which we inhabit—
with the care and precision of scientific
methods, we find thatit is not of uniform
composition, but consists mainly of dis-
tinct layers, or strata, lying one over the
other. This is true not only of the
larger beds, or distinct formations, but
of the details of each formation, many
of which are built up as regularly as the
layers of the Great I'yramid, while others
are made up of layers no thicker than
the leaves of a book.

Now consider what this fact of strati-
fication implies. In the first plice it
implies deposit from water, for there is
no other agency by which materials can
be sorted out and thrown down in hori-
zontal layers, while this agency is now
doing the same thing every day and all
over the world. The Rhone flowvs into
the Lake of Geneva a turbid stream, and
flows out of it as clear as crystal. All
the matter it brings in is deposited at
the bottom of the lake, and in course of
time will fill it up. This deposit varies
with every alternation of flood and
drought ; the river depositing sometimes

boulders and coarse gravel, sometimes
shingle, sand, or fine mud, and carrying
this material sometimes to a greater angn
sometimes to a less distance, according
to the velocity of the strenm.

Ages hence, when the lake has been
converted into dry land, it will be as
certain, whenever a pit is dug or a well
sunk in it, that it was the work of a
river flowing into a lake, as it is to-day,
when we can see them at work.

And what is true of the Rhone and the
Lake of Geneva, is true on a larger scale
of the Ganges, the Mississippi, and of
every sea or ocean, with every river or
torrent pouring into it.

Again, the sca is perpetually wearing
away the coasts of all lands, and, where
the cliffs are soft and the tides and
currents strong, at a very rapid rate.
The materials swallowed-up are rolled as
shingle, ground into sand, or floated as
fine mud, and all finally assorted and
laid down at the bottom of the sea, not
in a confused heap, but in regular suc-
cession. On some of them generations
of shell-fish and other marine creatures
live and die, and their remains are
covered over by fresh sands or clays, and
preserved for future geologists,  All this
1s going on now, and when we examine
the rocks we find that precisely the same
sort of thing has been going on £.om tho
newest to the oldest strata. With the
exception of a comparatively small
amount of igneous rock, which has
boiled-up from deep sonrces of molten
matter, and been poured-out in sheets of
lava, or masses of trap, porphyry, and
granite, according to the amount of
pressure it has undergone and the time
1t has taken to cool and crystallise, all the
earth’s surface may be siud to consist of
stratified matter, showing clear signs of
having been deposited from water. Some
of the oldest rocks, such as gneiss, may
be a little doubtful, as they have clearly
been subjected to great Ivat under great
pressure, ungil they became plastic
enough to erystallise as they cooled, and
thus destroy any fossils embedded in them
and obliterate most of the ordinary signs
of stratiticetion. But the opinion of the
best geologists is that they were origin-
ally stratified, and have become what is
called® “ metamorphic,” or changed by
heat and pressure into the semblance of
igneous rocks. But even if these are not
included, enough remains to justify the
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general assertion that the outer crust of
rthe earth, as known to us, is made up
anainly of stratified materials which have
been deposited from water.

Now this implies another most im-
prtant fact, viz,, that there must have
been waste or denudation of existing
land corresponding to the deposit of
stratificd materials under water. Water
cannot gencrate these materials, and
cvery square mile of such strata, say 10
feet thick, implies the removal of 10 fect
from a square mile of land surface by
rains and rivers, or of an equivalent
amount of cubical content in some other
way, as by the erosion of a coast line.
This is a very important consideration
when we come to estimate the time re-
quired for the formation of such a thick-
ness of stratified beds as we find existing.
There must have been a fundamental
crystalline rock as the earth cooled-down
from a [luil state and acquired a solid
crust, and this rock must have been worn
down by primeval scas and rivers as the
progressive cooling admitted of the con-
densation of aqueous vapour into water.
The waste of this primitive crust must
have been deposited in strata at the
bottom of those seas in thick masses,
covering the original rock, and these
agnin must have been partly erystallised
by heat®nd pressure, and over and over
again upheaved and submerged, and
themselves worn down by fresh erosion,
forming fresh deposits which underwent
a repetition of the same process.

A third important inference from the
fact of stratilication is that all strata
must have been originally deposited
horizontally, or very nearly so, and in
such order that the lowest is the oldest.

Suppose we fill a jar with water, and
put some white sand into it, and when
that has subsided to the bottom and the
water is clear, some yellow sand, and
again some red sand, it is clear that we
shall have at the bottom of the jar three
horizontal deposits or strata, one white,
one yellow, and one red, and that by no
conceivable means can the order in which
they were deposited have been other
than first white, secondly yellow, and
lastly red. This law, therefore, is invari-
able, that wherever 1t is possible tg trace
a series of strata lying one above the
other, the lowest is the oldest, and the
highest the youngest in point of time.

If, therefore, all the great formations,

from the old Laurentian up to the newest
Tertiary, had been deposited uniformly
all over the-world, and had remained
undisturbed, and we could have secen
them in one vertical section in a cliff
twenty-five miles high—for that is about
their total known thickness—we should
Iguve been able without further difliculty
to determine their order of succession
and respective magnitudes.

But this is plainly impossibl®, for the
deposits going on at any one time are of
very different character. For instance,
we have at present the Globigerina ooze
gradually {illing the depths of the
Atlantic with a deposit resembling challk ;
the Gulfs of Bengul and Mexico silting
up with fine clay from river deposits;
vast tracts in the Pacific, Indian Ocean,
and Red Sea, covered with coral and the
débris of coral-reefs. How could these, if
uphecaved into dry land and explored by
future geologists, be identified as having
been formed contemporaneously ¢

Suppose that coins of Victoria had
been dropped in each of them, the geo
logist who discovered these coins would
have no difficulty in concluding that tho
strata in which they were found were
all formed in the nineteenth century.
The petrified shells and other remains
found in geological strata are such coins.
Every great formation has had its own
characteristic fauna and flora, or aggre-
gate of animal and vegetable life, vary-
ing slowly from one geological age to
another, and linked to the past and
future by some persistent types and
forms, but still with such a preponder-
ance of characteristic fossils as to enable
ud to assign the rocks in which they
occur to their proper place in the volume
of the geological record. Innumerable
observations have shown that we can
rely, with absolute confidence, on tlte
fossils embedded in the different strata
of the eartl’s crust as tests of the period
to which they belong, however ditterent
the strata may be in mineral composi-
tion.

The next question is how we can ascer-
tain tlf: thickness and order of succes-
sion of these strata. We have seen that
all stratified rocks are due to the action
of water, and therefore were originally
deposited horizontally. Had they re-
mained so, in the first place, the process
of forming stratified rocks inust long ago
have come to an end, for all the land
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surface must have been worn down to
the sea level, and, with no more land to
be denuded, deposition must have ceased
at an early period of the earth’s history.
In the second place, we could have known
nothing more of the earth’s crust than
we saw on the surface, and in the shallow

its and borings which we could sink
gelow it. But earthquakes and volcanoes,
and the various fractures and pressures
due to gubterranean heat and secular
contraction and cooling, have been at
work counteracting the effects of denu-
dation, and causing elevations and de-
pressions by which the inequalities of
the earth’s surface have been renewed,
the balance between sea and land main-
tained, and strata, originally horizontal
at the bottom of the ocean, upheaved
until sea-shells are found at the top of
high mountains, so that we can walk for
miles over their upturned edges.

Any one who wishes to understand
how geologists have been able to measure
such a thickness of the earth’s crust has
only to take a book open at page 1 and
lay it flat before him. He can sce
nothing but that one page; but if he
turns up the pageson the right-hand side
of the book until their edges become
horizontal, he can pass over them and
count ferha.ps 500 pages in the space of
a couple of inches.

This is precisely what geologists have
been able to do at various points of the
earth’s surface where the upturned edges
of the pages of its history are exposed,
and they come out, one behind the other,
in the due succession in which they were
written by Nature. For instance, in
travelling from east to west in England
we pass continually from newer to older
formations—Chalk comes in from below
Tertiary ; Oolite and Lias from bLelow
Chalk; then Permian or New Red
Sandstone ; Carboniferous, including the
Coal Mecasures; Devonian or Old Red
Sandstone ; Silurian, Cambrian, and in
the extremo north-west of Scotland and
tl_le Hebrides, oldest of all, the Lauren-

ian,

There are some omissions and inter-
Bgla.tions, but, in a general way, it may

said that within the bounds of the
British Empire we have such a view of
Nature’s volume as would be got, in the
case I have supposed, by tmveglling over
its upturned edges from page 1 to page
500. And if each of the great formations

be taken as a separate chapter, each
chapter will be found to be made-up of,
a number of pages, each with its own '
letterpress and illustrations, thbugh con=~
nected with the pages before and after
it by the thread of the continuous cqm-
mon subject of their proper chapter; as
the chapters again are connected by the
continuous common subject-matter of the
complete volume. It must not be sup-
posed that the volume is anything like
perfect. We have to piece it togecther
from the fragments found in the limited
number of countries which have thus far
been scientifically explored, and which
do not constitute more than a small part
of the earth’s surface. Weknow nothing
of what is below the oceans which cover
more than three-fourths of that surface
and there are great gaps in the record
during the times when portions of the
surface were dry land, and when, con-
sequently, no deposit of strata or
preservation of fossils was possible. Still
a great deal has been accomplished, and
the general result, as given by common
consent of the best geologists, is as
follows :

The total thickness of known strata is
about 130,000 feet or twenty-five miles,
or the y35th part of the distance from the
earth’s surface to its centre. Of this,
about 30,000 feet belong to the Lauren-
tian, which is the oldest known stratified
deposit ; 18,000 to the Cambrian, and
22,000 to the Silurian. These earliest
formations, which are grouped as the
Primary or Palwozoic Epoch, have been
so changed by slow crystallisation under
great heat and pressure that all fossils
and nearly all traces of stratification
have been well-nigh obliterated.

In the Cambrian and Lower Silurian
traces of life become more frequent
especially of low forms of seaweeds, a.u(i
in the Upper Bilurian we find an abun-
dance of fossils, consisting of crustacea,
shell-fish, and a few tprue fish in the
upper strata. Somo of the shells, as the
Lingula, have continued without much
change up to the present time; and on
the whole we find ourselves in the Silu-
rian period, if not earlier, in presence of
a state of things in which substantially
present causes operated and present con-
ditionts were in force. Rains fell, winds
blew, rivers ran, wavés eroded cliffs
shell-fish lived and died, and crabs and
sand-worms crawled about on shores left
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dry by each tide, very much as is the
case at present.

The next great division, to which the
name ®f Primary was given before the
existence of fossils was known in the
older or Paleozoic division, comprises
the Devonian or Old Red Sandstone;
the Carboniferous, which includes the
coal; and the Permian or New Red Sand-
stone. The average thickness of these
three systems, taken together, is about
42,000 feet. oIt may be called the era of
Fern Forests and of Fish, the former
being the principal source of oursupplies
of coal, and the latter being extremely
abundant within the Devonian and Per-
mian formations.

The third great division is formed by
the Secondary group, which includes the
Triassic, the Jura, and the Cretaceous or
Chalk systems, and has an average thick-
ness of about 15,000 fcet. This epoch is
emphatically the age of Reptiles as the
preceding one was that of I'ish, and the
Frevailing vegetation is no longer one of

erns and mosses, but of Gymnosperins,
or plants having naked seeds, the most
important class of which is that of the
Conifer® or Pine tribe. During this pe-
riod the Plesiosauri, Ichthyosauri, and
other gigantic sea-dragons abounded in
the oceans ; colossal land-dragons, such
as thel)inosauri, occupied the continents,
and Tterodactyls, a remarkable form of
carnivorous flying lizards, ruled the air.
Swarms of other reptiles, nearly related
to the present lizards, crocodiles, and
turtles, abounded both in the sea and
land. A few traces of mammals and birds
show that these orders had then come
into existence, just as a few traces of
reptiles are found in the Primary, and of
fish in the Palwozoic, strata, but the few
mammalian remains found are of small
animals of the marsupial or lowest type,
and the birds are o% a transition type
between reptiles and true birds. This
epoch conclydes with the Chalk forma-
tion, which is one of rclatively deep-sea
deposit, where no trace 6f terrestrial lite
can be expected.

Above this comes the Tertiary epoch,
when the present order, both of veyet-
able and animal life, is fairly inaugur-
ated ; mammals predominate over other
forms of vertebrate animals ;qexistin
orders and $pecies begin to appear ang
increase rapidly ; and vegctation consists
mainly of Angiosperms, or plants with

covered seeds, as in our present forests.
The total thickness of these strata, from
the lowest, or Eocene, to the end of the
uppermost, or Pliocene, is about 3,000 feet.
Above this comes the Quaternary, or re-
cent period, which comprises the super-
ficial strata of modern formation, and is
characterised by the undoubted existence
of man, and of animals which either now
exist, or which have become extinct in
quite recent geological times.

The details of this and of the Tertiary
Epoch wili be more fully considered when
we come to treat of the antiquity of man,
with which they are closely connected.
But for the present object, which is that
of ascertaining some standard of time for
the immmense series of ages proved by geo-
logy to have elapsed since the earth as-
sumed its present condition, became sub-
ject to existing laws and fitted to be the
abode of life, it will be sufficient to refer
to the older strata.

The best idea of the enormous intervals
of time required for geological changes
will be derived from the coal measures.
These consist of part only of one geo-
Jogical formation known as the Carbon-
iferous. They are made up of shects, or
seams, of condensed vegetable matter,
varying in thickness from less than an
inch to as much as thirty feet, and lying
one above another, separated by beds of
rock of various composition. As a rule,
every seamn of coal rests upon a bed of
clay, known as the “under-clay,” and is
covered by a bed of sandstone or shale.
T'hese alternations of clay, coal, and rock,
are often repeated a great many times,
and in some sections in South Wales and
Nova Scotia there are as many as eighty
or a hundred seams of coal, each with its
own under-clay below and sandstone or
shale above. Some of the coal seams are
as much as thirty feet thick, and the
total thickness of the coal measures is,
in some cases, as much as 14,000 feet.

Now consider what these facts mean.
Every under-clay was clearly once a sur-
face soil on which the forest vegetation
grew, whose accumulated débris forms the
overlying scam of coal. The under-clays
are Yull of the fibres of roots, and the
stools of trees which once grew on them
are constantly found in sity, with their
roots attached just as they stood when
the tree fell, a.nci added to the accumula-
tion of vegetable matter, which in modern
times forms peat, and in more ancient
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days, under different conditions of heat
and pressure, took the more consolidated
form of coal.

When these vegetable remains are ex-
amined with the aid of the microscope it
is found that these ancient forests con-
sisted mainly of trees like gigantic club-
mosses, mares’-tails, and tree ferns, with
a few resembling yews and firs. But in
many cases the bulk of the coal is com-

osed of tlre spores and seeds of these
erns and club-mosses, which were ripened
and shed every yeur, and gradually ac-
cumulated into a vegetable mould, just
as fallen leaves, beech-inast, and other
débris, gradually form a soil in our exist-
ing forests.

The time required must have been
very great to accumulate vegetable mat-
ter, principally composed of tine spore
dust, to a depth sm}iicient under great
compression to give even a foot of solid
coal. Sir J. W. Dawson, who has devoted
great attention to the coal-fields of
America, says: “We may safcly assert
that every foot of thickness of pure
bituininous coal implies the quiet growth
and fall of at least fifty generations of
Sigillaria, and thevefore an undisturbed
condition of forest growth, enduring
through many centuries.” But this is
only the first step in the measure of the
time required for the formation of the
coal measures. Kach seam of coal is, as
we have seen, covered by a bed of sand
or shale, ie., of water-borne materials.
How can this be accounted for} Evi-
dently in one way only-—that the land
surface in which the forest grew sub-
sided gradually until it became first a
marsh, and then a lagoon or shallow
estuary, which silted up by degrees with
deposits of sand or mud, and, finally, was
upraised until its surface became dry
land, in which a second forest grew,
whose d¢bris forraed a second coal seam.
And so0 on, over and over again, until
the whole series of coal measures had
been accumulated, when this alternaticn
of slight sulinergences and slight rises
came to an end, and some more decided
movement, of the earth’s surface int the
locality brought on a different state of
things. This is in fact exactly what we
see taking place on a smaller scale in
recent times in such deposits as those of
the delta of the Mississippi, where a well
sunk at New Orleans passes through a
succession of cypress swamps and forest

growths, exactly like those now growing
on the surface, which are piled one above
the other, and separated by depgsits of
river silt, showing a long alternation of
Feriods of rest when forests grew, fol-
owed by seriods of subsidence when they
were flooded and their remains were
embedded in silt.

Starting on the foregoing assumption
that one foot of coal represents fifty
generations of coal plants, and that each
generation of coal plants took ten years
to come to maturity, an assumption
which is certainly very moderate; and
taking the actually measured thickness
of the coal mcasurcs in some localities at
12,000 feet, Professor Huxley calculates
that the time represented by the Conl
formation alone would be six millions
of years. Such a figure is, of course
only a rough approximation, but it is
sullicient to show that when we come to
deal with geological time, the standard
by which we must mcasure is one of
which the unit is a million of years.

This standard is confirmed by a variety
of other considerations. Take the case of
the Chalk formation.

Chalk is almost entirely composed of
the microscepic shells of minute organ-
isms, such as now float in the upper strata
of our great ocecans, and by their sub-
sidence, in the form of an imp:dpable
shell-dust, accurnulate what is called the
“ Globigerina ooze,” which is brought up
by soundings in the Atlantic and Pacific
from great depths. In fact, we may say
that a chalk formnation isnow going onin
the depths of existing oceans, and con-
versely that the old chalk, which now
forms hills and elevated downs, was
certainly deposited at the bhottom of
Cretaceous seas. The rate of deposit
must have been extremely slow, certainly
much slower than that of the deposit of
the much grosser matter brought down
by the Nile in its annual inundations, the
growth of which has been estimated from
actual measurenent at about three inches
per century. If one inch per century
were the rate of accumulation of this
microscopic shell-dust, subsiding slowly
to depths of «two_or three miles over
arens as_large as Europe, it would take
1,200 years to form a foot of chalk, and
1,200,000 years to form 1,000 feet. Now
there are places where the thickness of
the Cretaceous formation, exposed by
the edges of its upturned strata, exceeds
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5,000 feet, 80 that thiagives an approxima-
tion very similar to that furnished by the
coal megsures.

We have thus, on a rough approxima-
tion, a minimum period of about 6,000,000
varsfor theaccumulation of asingletnem-
%er of one of the separate formations into
which the total 130,000 feet of measured
strata are subdivided. But this takes no
account of the long periods during which
no accumulation took place at the
localities in question, and of the long
pauses which must have ensued between
each movement of elevation and sub-
mergence, and especially between the dis-
appearance of an old, and the appearance
o? an almost entirely new, epoch, with
different forms of animal aud vegetable
life. We may be certain also that we
are far from knowing the total thick-
ness of strata which will be disclosed
when the whole surface of the earth
comes to be explored. All we ean say
is that we have fragmentary pages
left in the geological record, speaking
broadly, for 100 millions of years, and
that probably the lost pages are quite as
numecrous as those of which we have an
imperfect knowladge.

éir Charles Lyell, the highest authority
on the subject, is inclined to estimate
the *minimum of geological time at 200
nillic:R of years, and few geologists will
say that his estimate appears excessive.

Another test of the vast duvation of
cological time is afforded by the osecil-
%Ltions of the earth’s surface. At first
sight we are apt to consider the earth
as the stable and the sen as the un-
stable element. But in rcality it is
exactly the reverse. Land has been
crpetually risini; and falling while the
rwel of the sea has remained the same.
This is easily proved by the presence
of sea-shells and other marine remains
in strata which now form high moun-
aing. In the case of chaik, for instance,
there must Mave been in Xngland a
change of relative level of sea and land
of more than two miles of vertical
height, between the original formation
of the chalk at the bottom of a deep occan
and its present position ine the North
and South Downs. In other cases the
change of level is even more conspicuous.
TheNummulitelimestone, whichisformed
like chalk from an accumulation of the
minute shells of low organisms floating
in the oceans of the early Tertiary

eriod, is found in mountain masses, and
a8 been elevated to a height of 10,000
lfeet and more in the Alps and Hima-
ayas.

On a smaller scale, and in more recent
times, raised beaches with existing shells
and Irfies of cliffs and caves, are found
at various heights above the existing
sea-level of many of the coasts of Britain,
Scandinavia, Italy, South America, and
other countries. .

Now the first question is, were these
changes caused by the land rising or by
the sea falling? The answer is, by the
land rising. %—Iad they been caused by
the sea standing at a higher level it must
have stood everywhere at this level, at
any rate in the same hemisphere and
anywhere near the same latitude. But
there are large tracts of land which have
never been submerged since remote geo-
logical periods ; and inrecent times there
is conclusive evidence that the changes
of level of sea and land have been partial
and not general. Thus in the well-known
instance of the columns of the ruined
temple of Serapis at Pozzuoli in the Bay
of Naples, which forms the illustration
on the title-page of Lyell’s * Principles of
Geology,” there can be no doubt that
since the temple was built, either the
sea must have risen and since fallen, or
the land sunk and since risen, at least
twenty feet since the temple was built
less than 2,000 years ago, for up to this
height the marble columns are riddled by
borings of marine shells, whose valves
are still to be seen in the holes they
excavated. DBut an elevation of the level
of the Mediterranean of twenty feet
would have submerged a great part of
Egypt, and other low-lying lands on the
bor(llers of that sca, where we know
that no such irruptions of salt water
have taken place within historical, or
even within recent geological, times.

The conclusion is therefore certain, that
the land at this particular spot must have
sunk twenty feet, and again risen as
much, so as to bring back the floor of the
teraple to its present position, which stood
one Mundred years ago just above the
sex-level, and that so gradually as not
to throw down the three columns which
are still standing. A slow subsidence
has since set in and is now going on, so
that the floor is now two or three feet
below the sea-level.

Similar proofs may be multiplied to
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any extent. Along the coasts of the
British Islands we find, in some places
submarine forests showing subsidence, in
others raised beaches showing elevation,
but they are not continuous at the same
level. Along the east coast of Scotland
there is a remarkable raised beach at
a level of about twenty-four feet above
the present one, showing in many places
lines of cliff, sea-worn caves, and outlying
stacks and,skerries, exactly like those -of
the present coast, though with green
fields or sandy links at their base, instead
of the waves of the German Ocean. But
as we go north thisinland cliff getslower
and gradually dies out, and when we get
into the extreme north, among the Orkney
and Shetland Islands, there are no signs
of raised beaches, and everything points
towards the recent period having been
one of subsidence.

Again, in Sweden, where marks were
cut in rocks in sheltered situations on the
well-nigh tideless Baltic more than a
century ago, so as to test the question of
an alleged elevation of the land, it has
been clearly shown that in the extreme
north of Sweden, the marks have risen
nearly seven feet, while in the central
portion of the country they have neither
risen nor fallen, and in the southern
province of Scania they have fallen.

This would be clearly impossible if the
sea and not the land had been the un-
stable element, and apparent elevations
and depressions had been due to a gene-
ral fall or rise in the level of all the seas
of the northern hemisphere.

In fact, the more we study geology the
more we are impressed with the fact that
the normal state of the earth is, and has
always been, one of incessant changes.
Water, raised by evaporation from the
seas, falls as rain or snow on land, wastes
it away and carries it down from higher
to lower levels, to be ultimately deposited
at the bottom of the sea. This goes on
constantly, and if there were no compen-
sating action, as the seas cover a-much
larger area than the lands, all land would
ultimately disappear, and one universal
ocean cover the globe. But inward heat
supplies the compensating action, and
new lands rise and new mountain’ chains
are upheaved to supply the place of those
which disappear.

This inward heat of the earth is an
ascertained fact ; for as we descend from
the surface in deep mines or borings, we

find that the temperature actually does
increase at a rate which varies somewhat
in different localities, but which averages
about 1° Fahrenheit for every 60 feet of
depth. At this rate of increase water
would boil at a depth of 10,000 feet, and
iron and all other metals be melted before
we reached 100,000 feet. What actually
occurs at great depths we do not know
with any certainty, for we are not suffi-
ciently acquainted with the laws under
which matter may behave- when under
enormous heat combined with enormous
pressure. But we do know from volca-
nocs and earthquakes that masses of
molten rocks and of imprisoned gases
exist in certain localities, at depths below
the surface which, although large com-

ared with our deepest pits, are almost
mfinitesimally sm:»]l compared with the
total depth of 4,000 miles from that sur-
face to the earth’s centre.

This much is clear, that, in order to
account for observed facts, we must con-
sider the extreme outer crust, or surface
of the earth as known to us, as resting on
something which is liable to expand and
contract slowly with variations of heat,
and occasionally, when the tension be-
comes great, to give violent shocks to the
outer crust, sending carthquake waves
through it, and to send up gases and
molten lava through volcanoes, along
lines of fissure, and at points of least
resistance. Tt is clear, also that these
movements are not uniform, but that
one part of the earth’s surface may be
rising while another is sinking, and
portions of it may be slowly tilting over,
so that as one end sinks the other rises.

The best comparison that can be made
is to a sheet of 1cec which has been much
skated over and cracked in numerous
directions, so as to have become a sort
of mosaic of ice fragments, which, when
a thaw sets in and the ice gets sloppy,
rise and fall with slightly different mo-
tions as a skater, gliding over them,
varies the pressure, and occasionally
give a crack aid let water rise through
from below in the line of fissure. The
difliculty will not seem so great if we
consider that the rocks which form the
earth’s crustare for the most part elastic,
and that an amount of elevation which
seens large in itself does not necessarily
imply a very steep gradiént. Thus, 1if
the elevation which towards the close of
the Glacial period carried a bed of exist-
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ing sea-shells of Arctic type to the top of
. the hill, Moel Tryfen, in North Wales,
which is 1,200 feet high, were, say, one
of 1,500 feet, this would be given by a

adient of 15 feet a mile, or 1 in 333
for 100 miles. Such a gradient would not
be perceptible to the eye, and would cer-
tainly not be sufficient to cause any ten-
sion likely to rupture rocks or disturb
strata.

Such movements are as a rule ex-
tremely slow. In volcanic regions there
are occasionally shocks which raise ex-
tensive regions a few feet at a blow, and
partial elevations and subsidences which
throw up cones of lava and cinders, or
let mountains down into chasms, in a
single explosion. The most noted of
these are the instances of Monte Nuovo,
near Naples, 800 feet high, and Jorullo,
in Mexico, thrown up in one eruption,
and the disappearance of a mountain
2,000 feet high in the Straits of Sunda
during an earthquake. The largest rise
recorded of an extensive area from the
shock of an earthquake, is that which
occurred in South America in 1835, when
a range of coast of 500 miles from
Copiapo to Chiloe was permanently raised
five or six feet by a single shock, as was
shown by the beds of dead mussels and
other.#hells which had been hoisted up in
some places as much as ten feet.  Itis pro-
bable that the great chain of the Andes,
whose highest summits reach 27,000
fect, has been raised in a great measure
by a succession of similar shocks.

But for the most part these move-
ments, whether of elevation or depression,
go on so slowly and quietly that they
escape observation. Scandinavia is ap-
parently now rising and Creenland
sinking, but most countries have re-
mained appreciably steady, or nearly
so, during the historical period. St.
Michael’'s Mount, in Cornwall, is still
connected with the mainland by a spit,
dry at ebb tide and covgred at iloed, as
it was more than 2,000 years ago when
the old Britons carted their tin across to
Phenician traders. Egypt, during a
period of 7,000 years, has preserved the
same level, or at the most has sunk as
slowly as the Nile mud has accumulated.
Parts of the,English and Sco®:h coast
have risen perhaps twenty feet since the
prehistoric period, when canoes were
-wrecked under what are now the streets
of Glasgow, and whales were stranded in

the Carse of Stirling. There is even
some evidence that the latest rise may
have occurred since the Roman wall was
built from the Forth to the Clyde. In
any case, however, the movements have
been extremely slow, and there have
been frequent oscillations, and long
pauses when the level of land and sea
remained stationary. The evidence,
therefore, from the great charnges which
have occurred during each geological
period, points to the same conclusion as
that drawn from the thickness of forma-
tions, such as the coal measures and
chalk, which niust have been accumulated
very slowly, viz., that geological time
must be measured by a scale of millions
of years.

Another test of the vast duration of
geological time is afforded by the changes
which have taken place in animal life as
we pass from one formation to another,
and even within the limits of the same
formation. "The fauna, or form of exist-
ing life at a given period, changes with
extreme slowness. During the historical
period there has been no perceptible
change, and even since the Pliocene
period, which cannot be placed at a less
distance from us than 200,000 years, and
probably at much more, the change has
been very small.  In the limited class of
large land animals it has been con-
siderable ; but if we take the far more
numerous forms of shell-fish and other
marine life, the old species which have
become extinct and the new ones which
have appeared, do not exceed five per
cent. of the whole. This is the more re-
markable as great vicissitudes of climate
and variations of sea-level have occurred
during the interval. The whole of the
(ilacial period has come and gone, and
Britain has been by turns an archipelago
of frozen islands, and part of a continent
extending over what is now the German
QOcean, and pushing out into the Atlantic
up to the one hundred fathom line.

Reasoning from these facts, assuming
the rate of change in the forms of life to
haves been the same formerly, and sum-
ming up the many complete changes of
fauna which have occurred during the
separate geological formations, Lyell has
arrived at the conclusion that geology
requires a period of not less than 200
miilions of years to account for the
phenomena which it discloses.

Long as the record is of geclogical
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time, it is only that of one short chapter
in the volume of the history of the
universe. Geology only begins when the
earth had cooled down into a state re-
sembling the present; when winds blew,
rains fell, rivers and seas eroded rocks
and formed deposits, and when the con-
ditions were such that life became
possible by the remains of which those
deposits cgn be ideutified.

But before this period hegan, which
may be called that of the wmaturity or
middle age of our planct, a much vaster
time must be allowed for the contraction
and cooling of the vapercous matter of
which it is formed, into the state in
which the phenomena of geology became
possible. And if vast in the case of the
earth, how much vaster must be the life-
beriods of the larger planets, such as
Jupiter, which from their much greater
size cool and contract much more slowly,
and are not yvet advanced beyond the
stage of intense youthful heat and
glowing luminosity which was left behind
by our earth a great many tens of
willions of years ago! And how vastly
vaster must be that of the sun, whose
mass and volume exceed those of Jupiter
in a far higher ratio than Jupiter sur-
passes the earth |

And beyond all this in a third degree
of vastness coine the life-pericds of those
stars or distant suns, which we know to
be in some cases as much as three
hundred times larger than our sun, and
not nearly so far advanced as it in the
process of ecmergence from the fiery
nebulous into the solar stage.

To give some iden of the vast intervals
of time required for these changes, a few
facts and figurcs may be given.

One of the latest speculations of
mathematical science is that the rotation
of the earth is becoming slower, or, in
other words, that the day is becoming
longer,owingtotheretardingaction of the
tides, which act as a brake on a revolving
wheel, If so, the effect of the reaction
on the moon of this action of the moon
on the earth, must he that ag the
earth rotates more slowly, the moon
recedes to a greater distance. And
vice versd, when the earth rotated more
rapidly the moon was nearer to it,
until at length, when the process is
carried back far enough, we arrive at a
timo when the moon was at the earth’s
surface and the length of the day about

three hours. In this state of things the
moon is supposed to have heen thrown
off from the earth, either by ohe great
convulsion, or, more probably, by small
masses at a time forming a ring like that
of Saturn, which ended by coalescing
into a single satellite. With the moon,
which is the principal cause of the tides
so much nearer tho earth, their rise an
fall must have been something enormous,
and huge tidal waves like tiie bore of the
Bay of Fundy, but perhaps 500 or 1,000
fect high, must have swept twice during
each revolution of the earth on its axis,
t.e., twice every three or four hours, alon,
all the narrower seas and channcls an
over all except the mountainous lands
adf\cr)ining.

Now these conclusions may be true or
not as regards phases of the carth’s lifo
prior to the Silurian period, from which
downwards geology shows unmistakably
that nothing of the sort, or in the least
degree approaching to it, has occurred.
But what [ wish to point out is that all
this superstructure of theory rests on a
basis which really does admit of definite
demonstration and calculation.

Halley found that when eclipses of the
sun, recorded in ancient annals, are
compared with recent observations, a
discrepancy is discovered in the gate of
the moon’s motion, which must have been
slightly slower then than it is now.
Liaplace apparcntly solved the difticulty
by showing that this was an inevitable
result of the law of gravity, when the
varying eccentricity of the earth’s orbit
was properly taken into account; and
the calculated ammount of the variation
from this cause was shown to be exactly
what was required to reconcile the obser-
vations. But our great Fnglish mathe-
watician, Adams, having recently gone
over Laplace’s calculations anew, dis-
covered that some factors in the problem
had heen omitted, which redsced Laplace’s

.acceleration of the moon’s motion by

about one-half, leaving the other half to.
be explained by a real increase in the
length of the sidereal day, or time of one
complete revolution of the earth about
its axis. The retardation required is one
sufficient to account for the total accu-
mulateddoss of an hour and a quarter in
2,000 years ; or, in other words, the length
of theday is now more by about g;th part
of a second than it was 2,000 years ago. .

At this rate it would require 168,000
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years to make a difference of 1 sccond in
the length of the day ; 10,080,000 years for
a difference of 1 minute; and 604,800;OOO
years for a difference of 1 hour. The
rate would not be uniform for the past,
for as the moon got nearer it would cause
higher tides and more retardation ; still,
the abyss of time seems almost incon-
ceivable to get back to the state in which
the earth could have rotated in three
hours and thyown off the moon.

Tt 1s right, however, to state that all
mathematical calculations of time, based
on the assumed rate at which cosmic
matter cools into suns and planets, and
these into solid and habitable globes, are
in the highest degree uncertain. 1f the
original data are right, mathematical
calculation inevitably gives right conclu-
sions. DBut if the data are wrong, or,
what is the same thing, partial and im-
perfect, the conclusions will, with equal
certainty, be wrong also. Now in this
case we certainly do not know “the
truth, the whole truth, and nothing but
the truth” respecting these processes.
Take what is perhaps the most difficult
problem presented by science—how the
sun keeps up so uniformly the enormous
amount of heat which it is constantly
radiating into space. This radiation is
going on in every direction, and the solar
heat 18ceived by the earth is only that
minute portion of it which is intercepted
by our little speck of a planct. All the
plancts together reccive less than one
230,000,000th part of the total heat ra-
diated away by the sun and apparently
lost in space. Knowing the amount of
heat from the sun’s rays received at the
cartl’s surface in a given time, we can
calculate the total amount of heat ra-
diated from the sun in that time. It
amounts to this, that the sun in each
second of time parts with as much heat
as would be given out by the burning of
16,436 mnillions of millions of tons of the
best anthracife coal. And radiation cer-
tainly at this rate, if not a higher one,
has been going on ever since the com-
mencement of the geological record, which
must certainly be reckoned by a great
many tens of millions of yehrs.

What an illustration does this afford of
that apparent “ waste of Naturg” which
made Tennyson “falter where he firmly
trod” when he came to consider “her
secret weaning in her deeds™ !

* Yet there can be no doubt that vast as

these figures are, they are all the result of
natural laws, just as we find the law of
gravity prevailing throughout space at

istances expressed by figures equally
vast. The question is, what laws? The
only one we know of at present at all
adequate to account for such a generation
of heat, is the transformation into heat
of the enormous amount of mechanical
force or energy, resulting from the con-
densation of the mass of nebulous matter
from which the sun was formed, into a
mass of its present dimensions. This is
no doubt a true cause as far as it goes.
It is true that as the mass contracts, heat
would be, so to speak, squeezed out of it,
very much as water is squeezed out of a
wet sponge by compressing it.  Dut it is
a question whether it is the sole and
suflicient cause. Mathematicians have
calculated that even if we suppose the
original cosmic matter to have had an
infinite extension, its condensation into
the present sun would only have been
suflicient to keep up the actual supply of
solar heat for about 15 millions of ycars.
Of this a large portion must have been
exbausted before the earth was formed
as a separate planet,and had cooled down
into a habitable globe. But even if we
took the whole it would be altogether in-
sutlicient. All compectent geologists are
agreed in requiring at least 100 millions
of years to account for the changes which
have taken place iu the earth’s surface
since the first dawn of life recorded in
the older rocks.

Various attempts have been made to
reconcile the discrepancy. For instance,
it has been said that the constantly re-
peated impact of masses of meteoric and
cometic matter falling into the sun must
have caused the destruction of a vast
amount of mechanical energy which
would be converted into heat. This is
true as far as it goes, but it is impossible
to conceive of the sun as a target kept at
a perpetual and uniform white heat for
nmillions of years by a rain of meteoric
bullets constantly fired upon it. More
plaustbly it is said that we know nothing
of th® interior constitution of the sun,
and that its solid nucleus may be vastly
more compressed than is inferred from
the dimensions of its visible disc, which
is composed of glowing flames and
vapours. This also may be a'true cause,
but, after making every allowance, we
must fall back on the statement that the
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continuance for such enormous periods of
such an enormous waste of energy as is
given out by the sun, though certainly
explainable by laws of Nature, depends
on laws not Jet thoroughly understood
and explained.

Even in the case, comparatively small
and near to us, of the earth, the condition
of the interior and the rate of secular
cooling atferd problems which as yet wait
for solution. The result of a number of
careful experiments in mines and deep
sinkings shows that the tempcrature, as
we descend below the shallow superficial
crust which is affected by the seasons, i.e.,
by the solar radiation, increases at the
average rate of 1° Fahrenheit for every
60 feet of depth. That is the average
rate, though it varies a good deal in dif-
ferent localitics. Now, at this rate we
should soon reach a depth at which all
known substances would be melted.

But astronomical considerations, de-
rived from the Precession of the Equi-
noxes, favour the idea that the earth 1s a
solid and not a fluid body, and require
us in any case to assume a rigid crust of
not less than ninety miles in thickness.
And if the whole earth below a thin
superficial crust were in an ordinary
state of fluidity from heat, it is ditlicult
to see how it could do otherwise than
boil, that is, establish circulating cur-
rents throughout its mass with disen-
gagement of vapour, in which case the
surface crust must be very soon broken
up and melted down, just as the super-
ficial crust of a red-hot stream of lava is,
if an infusion of fresh lava raises the
stream below to white heat, or as a thin
film of ice would be if boiling water were
poured in below it.

All we can say is, that the laws under
which matter behaves under conditions
of heat pressure, chemical action, and
electricity so totally different as must
prevail in the interior of the earth, and
a fortiori in that of the sun, are as yet
very partially known to us. In the
meantime the safest course is to hold by
those conclusions of geology which, as far
as they go, depend on laws really known
to us. Ior instance, the quantity of mud
carried down in a year by the Ganges or
Mississippi, is a quantity which can be
calculated within certain approximate
limits. We can tell with certainty how
much the deposit of thir amount of mud

"would raise an area, say of 100 square

miles, and how long it would take, at this
rate, to lower the area of India drained
by the Ganges a sufticient numbdr of feet
to give matter enough to fill up the Gulf
of Bengal. And if among the older for-
mations we find one, like the Wealden
for instance, similar in character to that
now forming by the Ganges, we can ap-
proximate from its thickness to the time
that may have been required to form it.

In calculations of this sort there is no
theory, they are based on positive facts,
limited only by a certain possible amount
of error cither way In short, the con-
clusions of geology, at any rate up to the
Silurian period, when the present order
of things was fairly inaugurated, are
approximate facts and not theories, while
the astronomical conclusions are theories
based on duta so uncertain, that while in
some cases they give results incredibly
short, like that of 15 millions of years for
the whole past process of the formation
of the solar system, in others they give
results almost incredibly long, as in that
which supposes the moon to have been
thrown oft when the earth was rotating
in three hours, while the utmost actual
retardation claimed from observation
would require 600 millions of years to
make it rotate in twenty-three hours in-
stead of twenty-four. «

To one who looks at these discussions
hetwecen geologists and astronomers not
from the point of view of a specialist in
either science, but from that of a dis-
passionate spectator, the safest course, in
the present state of our knowledge, seems
to be to assume that geology really proves
the duration of the present order of
things to have been somewhere over 100
millions of years, and that astronomy
gives an enormous though unknown time
beyond in the past, and to come in the
future, for the birth, growth, maturity,
decline, and death of the solar system of
which our earth is a smadl planet now
passing through the habitable phase.

So far, however, as the immmediate
object of this work is concerned, viz., the
bearings of modern scientitic discovery
on modern ,thought, it is not very
material whether the shortest or longest

ossible standards of time are adopted.

'he corftlusions as to man’s position in
the universe, and the historical truth or
falsehood of old beliefs, are the same
whether man has existed in a stato of
constant though slow progression for the
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last 50,000 years of a period of 15 millions,
or for the last 500,000 years of a period of
150 milljons. It is a matter of the deep-
est scientific interest to arrive at the
truth, both as to the' age of the solar
system, the age of the earth as a body
capable of supporting life, the successive
orsers and dates at which life actually
appeared, and the manner and date of
the appearance of the most highly organ-
ised form of life endowed with new capa-
cities for deVveloping reason and con-
science in the form of Man. Those who
wish to prove themselves worthy of their
great good luck in having been born in
a civilised country of the nineteenth
century, and not in Palxolithic periods,
will do well to show that curiosity, or
appetite for knowledge, which mainly
distinguishes the clever from the stupid
and the civilised from the savage man,
by studying the works of such writers as
Lyell, Huxley, Tyndall; and Proctor,
where they will find the questions which
here are only briclly stated, developed at
fuller length with the most accurate
science and in the clearest and most
attractive style. But for the moral,
philosophical, and religious bearings of
these discoveries on the current of
modern thought, there is such a wide
margin that it becomes almost immaterial
whether the shortest possible or longest
possible periods should be ultimately
established.

CHAPTER III
MATTER

Matter and Motion—Tight, Colour, and Heat
—Matter and its Elements- -Molecules and
Atoms—Spectroscope—Uniformity of Mat-
ter throughout the Universe—Korce and
Motion—Conservation of  Energy—Elec-
tricity, Magnctisin, and Chemical Action—
Dissipation of Heut—Bisth and Death of
Worlds.

THE contents of the material universe
may be expressed in terms ¢f Matter and
of Motion. Matter exists in the three-
fold and interrelated states known as
solid, liquid, gnd gaseous, and ® is con-
venient to include with these the appa-
rently fourth state called the ethereal.
The existence of this last-named is an

hypothesis by which alone can we
account for the phenomena of light and
heat, and, as the marvellous researches of
Hertz have shown, of the electro-magnetic
waves which confirm the theory of con-
nection between electricity, magnetism,
light, and radiant heat. More than this
we cannot assume regarding ether, for all
ponderable matter,—solids, liquids, gases
—consists of ultimate molecules, and we
do not know whether eth¢r is non-
molecular or imponderable.

Dealing with Motion, it has been shown
that light radiates in all directions from
a luminous centre, travelling at the rate
of 186,000 miles per sccond. Now what
is light? It is a sensation produced on
the brain by something which has been
concentrated by the lens of the eye on
the retina, and thence transmitted along
the optic nerve to the brain, where it sets
certain molecules vibrating.  Whatisthe
something which produces this effect? Is
it a succession of minute particles, shot
like rifle-bullets from the luminous body
and impinging on the retina as on a tar-
get ? é)r 1s it a succession of tiny waves
breaking on the retina as the waves of
the sea break on a shore? Analogy sug-
gests the latter, for in the case of the
sister sense, sound, we know as a fact
that the sensation is produced on the
brain by waves of air concentrated by
the ear, and striking on the auditory
nerve. But we have a more conclusive
proof. 1f one of a series of particles shot
out like bullets overtakes another, the
force of impact of the two is increased ;
but if one wave overtakes another when
the crest of the pursuing wave just coin-
cides with the hollow of the wave before
it the effect is neutralised, and if the two
are of equal size it will be exactly
neutralised and both waves will be
effaced. In other words, two lights will
make darkness. This, therefore, affords
an infallible test. If two lights can
make darkness, light is propagated, like
sound, by waves. Now two lights do
constantly make darkness, as is proved
every day by nuwmerous experiments.
Thergfore light is caused by waves.

But to have waves there must be a
medium through which the waves are
propagated. ithout water you could
not have ocean waves ; without air you
could not have sound-waves. Waves are
in fact nothing but the successive forms
assumed by a set of particles which,
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when forced from a position of rest, tend
to return to that position, and oscillate
about it. Place a cork on the surface of
a still pond, and then throw in a stone ;
what follows? Waves are propagated,
which seem to travel outwards in circles,
but if you watch the cork, you will see
thatit does not really travel outwards, but
simply rises and falls in the same place.
This is equally true of waves of sound and
waves of ‘light. But the velocity with
which the waves travel depends on the
nature of the medium. In a dense
medium of imperfect elasticity they
travel slowly, in a rare and elastic
medium quickly. Now the velocity of a
sound-wave in air is about 1,100 feet a
second, that of the light-wave about
186,000 miles a sccond or about one
million times greater. It is proved by
mathematical calculation that, if the
density of two media are the same, their
elastictties are in proportion to the
squares of the velocities with which a
wave travels. The clasticity of ether,
therefore, would be a million million
times greater than that of air, which, as
we know, is measured by its power of
resisting a pressure of about 15 lbs. to
the square inch. But the ether must in
fact be almost infinitely rare, as well as
almost infinitely elastic, for it causes no
perceptible retardation in the motions of
the earth and planets. It must be almost
infinitely rare also because it permeates
freely the interior of substances like
glass and crystals, through which light-
waves pass, showing that the atoms or
ultimate particles of which these sub-
stances are composed, minute as they
arve, must be floating in ether like
buoys floating on water or balloons in
the air.

The dimensions of the light-waves
which travel through this ether at the
rate of 136,000 miles a second can be
accurately measured by strict mathe-
matical calculations, depending mainly
on the phenomena of interferences, i.e.,
of the intervals required between suc-
cessive waves for the crest of one to
overtake the depression of afiother
and thus make two lights produce
darkness.

These calculations are much too intri-
cate to admit of popular explanation,
but they are as certain as those of the
Nautical Almanac, based on the law of
gravity, which enable ships to find their

way across the pathless ocean, and they
give the following results:

L J
DimeNsioNs OF LicHT-WAVES,

NUMBER OF NUMBER oF Os- '

CoLoURS. { WAVES IN ONK | CILLATIONS IN ONE
INCH. SECOND.

Red 89,000 477,000,000,000,000
Orange 42,000 506,000,000,000,000
Yellow 44,000 535,000,000,000,000
Green 47,000 57i,,000,000,000,000
Blue 51,000 622,000,000,000,000
Indigo 54,000 658,000,000,000,000
Violet 57,000 699,000,000,000,000

These are the colours whose vibrations
affect'the brain through the eye with the
sensation of light, and which cause the
sensation of white light when their
different vibrations reach the eye simul-
taneously. DBut there are waves and
vibrations on each side of these limits,
which produce different effects, the longer
waves with slower oscillations beyond
the red, though no longer causing light
causing heat, while the shorter and
quicker waves beyond the violet cause
chemical action, and are the most effec-
tive agents in photography.

We must refer our readers to works
treating specially of light for further
details, and for an account of the vast
varicty of beautiful and interesting ex-
periments with polarised light, coloured
rings, and otherwise, to which the theory
of waves propagated through ether
affords the key. IFor the present purpose
it is suflicient to say that modern science
compels us to assume such an ether ex-
tending everywhere, from the faintest
star seen at a distance which requires
thousands of years for its rays, travelling
at the rate of 186,000 miles a second, to
reach the earth, down to the infini-
tesimally small interspace between the
atoms of the minutest matter. And
throughout the whole of ,this enormous
range law prevails, ether vibrates and has
always vibrated in the same definite
manner, just as air vibrates by definite
laws when the strings of a piano are
struck by the hammers.

I now return to the consideration of
matter.

Whag,is matter ? In the most general
sense it i8 that which hay weight, or is
subject to the law of gravity, and, as
shown above, it exists, as ponderable
stuff, in the three forms of solid, liquid,
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or gas, according to the amount of heat.
Diminish heat, and the particles approach
.closer angl are linked together by mutual
attraction, 50 as not to be readily parted ;
this is a solid. Increase the heat up to a
cortain point, and the particles recede
until their mutual attractions in the
interior of the mass neutralise one an-
other, so that the particles can move
freely, though still held together as a
mass by the spym of all these attractions
acting as if concentrated at thé centre of
gravity ; this is the liquid state. Increase
the heat still more, and the particles
separate until they get beyond the sphere
of their mutual attraction and tend to
dart off into space, unless confined by
some surface on which they exert pres-
gure ; thisis a gas.

The most familiar instance of this is
afforded by water, which, as we all know,
exists in the three forms of ice, water,
and vapour or steam, according to the
dose of heat which has been incorporated
with it.

Pursuing our inquiry further, the next
great fact in regard to matter is that it
1s not all uniform. While most of the
common forms with which we are con-
versant are made up of mixed materials,
which can be taken to pieces and shown
separately, there are, as at present ascer-
tained, ®omne seventy-six substances which
defy chemical analysis to decompose
them, and must therefore be taken as
elementary substances. A great majority
of these consist of substances existing
in minute quantities, and hardly known
outside the laboratorics of chemists

The world of matter, as known to the
senses, 1s mainly composed of combina-
tions, more or less cowplex, of a few
elements. Thus, water is a compound of
two simple gases, oxygen and hydrogen ;
air, speaking broadly, of oxygen and
nitrogen ; the solid framework of the
earth, mainly of combinations of oxygen
with earbon, c#lcium, aluminium, silicon,
and a few other bases; salt, of chlorine
and sodium ; the vegetable world directly
and the animal world indirectly, mainly
of complex combinations of oxygen,

ydrogen, and nitrogen with carbon, and
with smaller quantities of silicon, sulphur,
potassium, sodium, and phosphorus. The
ordinary metals, such as iron, gold$silver,
copper, tin, lead, mercury, zinc, nearly
complete the list of what may be called
ordinary elements.

Now let us push our analysis a step
further. How is matter made up of
these elements; Up to and beyond the
furthest point visible by aid of the micro-
scope, matter is divisible. We can break
a crystal into fragments, or divide a drop
into drops, until they cease to be visible,
though still retaining all the properties
of the original substance. Can we carry
on this process indefinitely, and is matter
composed of somecthing that can be
divided and subdivided into fractional

arts ad irfinitum? The answer is, No,
1t consists of ultimate but still definite
sarticles which cannot be further sub-
ivided. How is this known? Because
we find by experience that substances
will only combine in certain definite pro-
ortions either of weight or measure.
‘or instance, in forming water exactly
eight grains by weight of oxygen com-
bine with exactly one grain of hydrogen,
and if there is any excess or fractional
part of either gas, it remains over in
1ts original form uncombined. In like
manner, matter in the form of gas
always combines with other matter in
the same form by volumes which bear
a definite and very simple proportion to
each other, and the compound formed
bears a. delinite and very simple ratio to
the sum of the volumes of the combining
gases. Thus two volumes of hydrogen
combine with one of oxygen to form two
volumes of water in the state of vapour.

Irom these facts certain inferences can
be drawn. In the first place it is clear
that matter veally does consist of minute
particles, which do not touch and form a
continuous solid, but are separated by
intervals which increase with increase of
temperature. This is evident from the
fact that we can pour a second or third
gas into a space already occupied by a
first one. Each gas occupies the enclosed
space just as if there were no other gas
prescent, and exerts its own proper pres-
sure on the containing vessel, so that the
total pressure on it is exactly the sum of
the partial pressures. It is easy to see
what this means. If a second regiment
can be marched into a limited space of
ground on which a first regiment 1s
already drawn up, it is evident that the
first regiment must be drawn up in loese
order, t.e., the soldier-units of which it is
composed must stand so far apart that
other soldier-units can find room be-
tween them without disturbing the for-
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mation. But the effect will be that the
fire from the front will be increased, as
for instance if a soldier of the sccond
regiment, armed with a six-shooter re-
peating rifle, takes his stand between two
soldiers of the first regiment armed with
single-barrelled rifles, the eflective fire
will be increased in the ratio of 8 to 2.
And this is precisely whai is meant by
the statement that the pressure of two
gases in the same space is the sum of the
separate pressures of each. It is clearly
established that the pressure of a gas on
a containing surface is caused by the
bombarding to which it is subjected from
the impacts of an alinost infinite number
of these almost infinitely small atoms.
which, when let loose from the mutual
attractions which hold them together in
the solid and fluid state, dart about in all
directions, colliding with one another
and rebounding, like a set of little
billiard-balls gone mad, and preducing a
certain average resultant of momentum
outwards which is called pressure.
Another simile may help us to conceive
how the indivisibility of atoins is inferred
from the fact that they only combine in
definite proportions. Suppose a number
of gentlemen and ladies promenadin
promiscuously in a roomn. The ban
strikes up a waltz, and they at once pro-
ceed to group themselves in couples
rotating with rhythmical motion in ({cﬁ-
nite orbits. Clearly, if there are more
ladies than gentlemen, some of them will
be left without partners. So, if instead
of a waltz it were a threcsome reel, in
which each gentleman led out two lariics,
there must be exactly twice as many
ladies as gentlemen for all to join in the
dance. But if a gentleman could be cut
up into fractiomﬁ parts, and each frac-
tion developed into a dancing gentleman,
as primitive cells split up and produce
fresh cells, it would not matter how many
ladies there were, as each could be pro-
vided with a partner. Now this is
strictly analogous to what occurs in
chemical combination. Water is formed
by each gentleman atom of oxygen
taking out a lady atom of hydregen in
each hand, and the sets thus formed com-
mence to dance threesome reels in defi-
nite time and measure, any surplus
oxygen or hydrogen atoms being left
out in the cold. %Vonderful as it may
appear, science enables us not only to
say of these inconceivably miunute atoms

that they have a real existence, but to
count and weigh them. This fact has,
been accomplished by mathematical cal-
culations based on laws which have been
ascertained by a long serics of experi-
ments on the constitution of gases.

It is found that all substances, when in
the form of gas, conform to three laws :

1. Their volume is inversely propor-
tional to the pressure to which
they are subjected.

2. Their volume is directly proportional
to the temperature.

3. At the same pressure and tempera-
ture all gases have the same nurn-
ber of molecules in the same
volume.

From the last law it is obvious that if
equal volumes of two gascs are of different
weight, the cause must be that the mole-
cules of the one are heavier than those of
the other. This enables us to express the
weight of the molecule of any other gas
in somwe multiple of the unit afforded by
the weight of the molecule of the lightest
gas, whichis hydrogen. Thus, the density
of watery vapour being nine times that of
hydrogen, we infer that the molecule of
water weighs nine times as much as the
molecule of hydrogen, and that of oxygen
being eight times greater, we infer that
the oxygen molecule is eight times heavier
than that of hydrogen. .

These weights are checked by the other
law which has been stated, that chemical
combination between different substances
always takes place in certain definite pro-
portions. Thus, whenever in a chemical
process the original substances or the pro-
duct are or might exist in the state of gas,
it is always found that the definite pro-
portions observed in the chemical process
are either the proportiouns of the densities
of the respective gases or some simple
multiple of these proportions. Thus, the
weight of hydrogen being 2, which com-
bines with a weight of oxygen equal to 16
to form a weight of watery vapour equal
to 18, the density of the latter is to that
of hydrogen #s 9 to 1, i.e., as 18 to 2.

But to get to the bottom of the matter
we must go a step further, and as we have
decomposed substances into molecules,
we must tauke the molecules themselves
to pieces and see what they are made of.
The melecule is the ultimate particle into
which any substance can” be divided re-
taining its own peculiar qualities. A niole-
cule OF water is as truly water as a drop
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or a tumblerful. But when chemical de-
compositipn takes place, instead of the
molecule of water we have molecules of
two entirely different substances, oxygen
and hydrogen. Nothing can well be more
unlike than the product water and the
component ﬂ'parts of which it is made up.
Wateris a fluid, oxygen a gas ; water ex-
tinguishes fire, oxygen creates it. Water
is a harmless drink, oxygen the base of
the most corrdsive acids. It is evident
that the water molecule is a composite,
and that its qualities depend, not on the
essential qualities of the atoms which
have combined to make it, but on the
manner of the combination, and the new
modes of action into which these etoms
have been forced. In his native war-paint
oxygenis a furious savage ; with a hydro-
gen atom in each hand he is a polished
gentleman.

Our theory, therefore, leads beyond
molecules to atoms, and we have to con-
sider these particles of a still smaller
order than molecules, as the ultimate
indivisible units of matter of which we
have been in search. And even these we
must conceive of as corks, as it were,
floating in an ocean of ether, causing
waves 1n it by their own proper move-
ments, and agitated by all the successive
waves which vibrate through this ether-
ocean in the form of light and heat.

Working on these data, a varicty of
refined mathematical calculations made
by Clausius, Clerk Maxwell, Sir W. Thom-
son (now Lord Kelvin), and other eminent
mathematicians, have given us approxi-
mate figures for the actual size, weight,
and velocities of atoms and molecules.
The results are truly marvellous. A mil-
limetre i§ the one-thousandth part of a
metre, or roughly one twenty-fifth of an
inch. The magnitudes with which we
have todeal are all of an order where the
standard of measurement is expressed by
the millionth part of a millimetre. The
volume of a molecule of air,js only asmall
fraction of that of a cube whose side would
be the millionth of a millimetre. A cubic
centimetre, or say a cube whose side is
between one-third and one-half of an inch,
contains 21,000,000,000,000,000,000,000
molecules. The number of impacts re-
ceived by eaclj moleeule of air ®during
one second will be 4,700 millions. The
distance traversed between each impact
‘avergges 95 millionths of a millimetre.

-~ .It may assist in forming some concep-

tion of these almost infinitely small mag
nitudes, to quote an'illustration given by
Sir W. Thomson as the result og mathe-
matical calculation. Suppose a drop of
water were magnified so as to appear of
the size of the earth or with a diameter
of 8,000 miles, the atoms of which it is
com{)osed, magnified on the same scale,
would appear of a size intermediate
between that of a rifle-bullet and of a
cricket-ball.

These figures show that space and mag-
nitude extend beyond the standards of
ordinary human sense, such as miles, feet,
and inches, as far downwards into the
region of the infinitely small as they do
upwards into that of the infinitely great.

And throughout the whole of this enor-
mous range Taw prevails. The same law
of gravity gives weight to molecules and
atoms, makesan apple fall to the ground,
and causes double stars to revolve round
their centre of gravity in elliptic orbits.
The law of polarity which converts iron-
filings into small magnets under the in-
fluence of a permanent inagnet or electric
current, animates the smallest atom.
Atomsarrange themselves into molecules,
and molecules into crystals, very much
as magnetised iron-filings arrange them-
selves into regular curves. And the great
law seems to prevail universally through-
out the material, as it does also through-
out the moral world, that you cannot
have a North without a South Pole, a
positive without a negative, a right with-
out a wrong; and that error consists
mainly in what the poet calls “the false-
hood of extremes”—that is, in allowing
the attraction of one pole, or of one
opinion, so to absorb us as to take no
account of its opposite.

The universality of law has received
wonderful confirmation of late years from
the discovery made by the spectroscope
that the sun, the planets, and the re-
motest stars are all composed of matter
identical with that into which chemical
analysis has resolved the constituent
matter of the earth. This has been proved
in thedollowing way :

If a beam of light is admitted into a
darkened room through a small hole or
narrow slit, and a triangular piece of
glass, called a prism, is interposed in its
path, the image thrown on a screen is
a rainbow-tinted streak, intersected by
numerous fine dark lines, which is called
aspectrum. 1f, instead of solar light, light
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from other luminous sources is similarly
treated, it is found that all elementary
substances have their peculiar spectra.
Light from solid or liquid substances
gives a continuous spectrum, light from
gases or glowing vapours gives a spect-
rum of bright lines separated from each
other, but always in definite positions
according to the nature of the substance.
The next great step in the discovery was
that these bright Jines become dark lines
when a light of greater intensity, coming
from asolid nucleus,is transmitted through
an atmosphere of such gases or vapours.
We can thus photograph the spectram of
glowing hydrogen, sodium, iren, or other
substances, and placing it below a photo-
graph of a solar or stellar spectrum, see
if any of the dark Jines of the latter are
coincident in position with the bright
lines of the former. If they are, we may
be certain that these substances actnally
exist in the sun or star. It is in fact,
just the same thing as if we had been able
to bring down a jar-full of the solar or
stellar matter :m({ analyse it in our labo-
ratories.

It is difficult to convey any adequate
description of these grand discoveries
made by the new science of spectroscopy
without referring to special works on the
subject ; but it may be possible to give
sowne general idea of the principles on
which they are based.

As has been shown, light consists of
waves propagated through ether. These
waves are started by the vibrations of
the ultimate particles of matter, which,
whether in the simplest form of atoms,
in the more complex form of molecules,
or in the still more complex form of com-
pound wolecules, have their own peculiar
and distinct vibrations. These vibrations
are increascd, diminished, or otherwise
moditied by variations of heat and by the
collisions which oceur between the par-
ticles from their own proper motions, If
we take the simplest case, that of matter
in the form of a gas or vapour composed
of single atoms, at a temperature just
sufficiert to become luminous and at a
pressure small enough to keep the atoms
widely apart, the vibrations are all of one
sort, viz., that ];leculin.r to the elementary
substance to which they belong, and one
set of waves only is propagated by them
through the ether, The spectrum, there-
fore, of such a gas is a single line of light,
in the definits position which is due to its

refrangibility, <.e, to the velocity of the .
particular wave of light which the par-
ticular vibration of those particular atoms
is able to propagate.

When pressure is increased so that the
particles are brought closer together,
their vibrations made more energetic
and their collisions more frequent, more
waves, and waves of different qualities
are started, and more lines appear in the
spectrum and the lines widen out, until
at length when the gas becomes very
dense, some of the lines overlap and an
approach is made towards a continuous
spectrum. Finally, when the particles
are brought so near together that the
substance assumes a fluid or solid state,
the number of wave-producing vibrations
becomes so great that a complete system
of different light-waves is propagated,
and the lines of the spectrum are multi-
plied until they coalesce and form a con-
tinuous band of rainbow-tinted light. If
the Emrticles of the gas, instead of being
single atoms, are more complex, as mole-
cules or compound molecules, the vibra-
tions are more complex and the different
resulting light-waves more numerous, so
that the lines in the spectrum are more
numerous, and in some cases they coalesce
s0 as to form shaded bands, or what are
called tluted lines, instead of sinple lines.

Moreover, whatever light-waves are
originated by the vibrations of the par-
ticles of gas are absorbed into those
vibrations and extinguished, if they
originate from the vibrations of some
more energetic purticles of another sub-
stance outside of it, whose light-waves,
travelling along the ether, pass through
the gas, and are thus shown as dark lines
lin 1t;he spectrum of the other source of
ight.

We can now understand how. thc asser-
tion is justified that we can analyse the-
com{)osition of the sun and stars as cer-
tainly as if we had a jag full of their
substance to analyse in our laboratory.
The first glande at a spectrum. tells us.
whether the luminous source is solid,
fluid, or gaseous. 1f its spectrum is con-
tinuous it is solid or fluid ; we know this
for certain, 'but can tell nothing more.
But if it consists of bright lines, we know
that it gomes direct from matter in the.
form of luminows gas, and ‘knowing from
experiments in the laboratory the exact.
colours and situations of the lines formed
by the different elemants of which earthly
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matter is composed, we can see whether
*the lines in the spectra of heavenly matter
do or do got correspond with any of thém.
If bright lines correspond we are sure
that the substances corfespond, both as
tostheir elementary atoms and their con-
dition as glowing gas. If dark lines in
the spectrum of the heavenly body corre-
spond with bri%l)lt lines in that of a
known earthly substance, we are certain
that the substances are the same and in
the same state of gas, but that the solar
or stellar spectrum proceeds from an
intensely heated interior solid or fluid
nucleus, whose waves have passed through
an outer envelope or atmosphere of this
as.

Applying these principles, although the
science is still in its infancy and many
interesting discoveries remain to be made,
this grand discovery has become an
axiomatic fact—Mautter is alike every-
where. The light of stars up to the ex-
treme boundary of the visible universe
is composed mainly of glowing hydrogen,
the same identical hydrogen as we get by
decomposing water by a voltaic battery.

Of the 76 elementary substances enu-
merated by chewmists, 36 are known cer-
tainly to exist in the sun’s atmosphere.
The elements whose presence is proved
comprise many of those which are most
common®in the composition of the earth
as hydrogen, curbon, iron (represeuted
by about 2,000 lines in the solar spec-
trum), lead, calcium, aluminium, magne-
sium, sodium, potassium, etc.; and if
others, such as oxygen, nitrogen, and
chlorine have not yet been found, the
explanation is that when a mixture of
the incandescent vapours of the metals
and metalloids (or non-metallie clemen-
tary substances, to which class both oxy-
gen and nitrogen belong), or their com-
pounds,isexamined withthe spectroscope,
the spectra of the metalloids always yield
before that of the metals. 1lence the
absence of the lines of oxygen and other
metalloids, carbon and silicon excepted,
among the vast crowd of linesin the solar
spectrum. Then, too, in extreme states
of rarefaction of the sun’s absorbing layer,
the absorption of the oxygen #s too small
to be sensible to us. The main fact is
firmly cstablished that matterds the sane
throughout all space, from the minutest
atom to the remotest star.

Thus far we have been treating of
matter only, and of force and motion but

incidentally. These, however, are equally
essential components of the phenomena
of the universe. What is force? In the
last analysis it is the unknown cause
which we assume for motion, or the term
in which we sum up whatever produces
or tends to produce it. The idea of force,
like so many other of our ideas, is taken
from our own sensations. If we lift a
weight or bend a bow, we are conscious
of doing so by an effort. . Something
which we call will produég§®a motion in
the molecules of the brain, which is trans-
mitted by the nerves to the muscles
where it liberates a certain amount of
energy stored up by the chemical comn-
position and decomposition of the atoms
of food which we consume. This contracts
the muscle, and the force of its contrac-
tion, transmitted by a system of pulleys
and levers to the hand, lifts the weight.
If we let go the weight it falls, and the
force which lifted it reappears in the
force with which it strikes the ground.
If we do not let go the weight but place
it on a support at the height to which we
have raised it, it does not fall, no motion
ensucs, but the lifting force remains
stored-up in a tendency to motion, and
can be made to reappear as motion at
any time by withdrawing the support,
when the weight will fall. It is evident,
thercfore, that force may exist in two
forms, either as actually causing motion,
or as causing a tendency to motion.

In this generalised form it has been
agreed to call it energy, as less hiable to
be obscured by the ordinary impressions
attached to the word force, which ave
mainly derived from experiences of actual
motion cognizable by the senses. We
speak, therefore, of energy as of some-
thing which is the basis ov primum mobile
of all motion*or tendency to motion,
whether it be in the grosscr forms of
gravity and mechanical work, or in the
subtler forms of wmolecular and atomic
motions causing the phenomena of heat,
light, electricity, magnetism, and chemi-
cal action. This energy may exist either
in the form of actual motion, when it is
called ®nergy of motion, or in that of
tendency to motion, wlen it is called
energy of position. Thus the bent bow
has energy of pesition which, when the
string is let go, is at once converted into
energy of motion in the flight of the arrow.

Respecting this encrgy modern science
has arrived at this grand generalisation,
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that it is one and the same in all its
different manifestations, and can neither
- be created nor destroye&, so thatall these
varied manifestations are mere transfor-
mations of the same primitive energy
from one form to another. This is what
is meant by the principle of the “Con-
servation of Energy.” .

It was arrived at in this way. Speak-
ing roughly, it has long been known that

heat could generate mechanical power, as
seen in the steam-engine ; and conversely
that mechanical power could generate
heat, as is seen when a sailor, in a chill
north-easter, claps his arms together on
his breast to warm himself. But it was
reserved for Dr. Joule to give this fact
the scientilic precision of a natural law,
by actually measuring the amount of heat
that wasadded to a given weight of water
by a given expenditure of mechanical
" power, and conversely the amount of
mechanical work that could be got from
a given expenditure of heat.

A vast number of carefully-conducted
experiments have led to the conclusion
that if a kilogramme be allowed to fall
through 424 metres and its wotion be
then suddenly stopped, sutlicient heat
will be generated to raise the tempera-
ture of one kilogramme of water by 1°
Centigrade ; anf conversely this amount
of heat would be sufficient to raise one
kilogramme to a height of 424 metres.

If, therefore, we take as our unit of

work that of raising one kilogramme
one metre, and as our unit of heat that
necessary to raise one kilogramme of
water 1° Centigrade, we may express
the proportion of heat to work by saying
that one unit of heat is cqual to 424 units
of work ; or,as it is sometimes expressed
that the number 424 is the mechanica
equivalent of heat.

But the question may be asked, what
does this mean, how can mechanical work
be really transformed into heat or wice
versa f The answer is, the energy which
was supplied by chemical action to the
muscles of the man or horse, or to the
water converted into stcam by cpmbus-
tion of coal, which originated tfle me-
chanical work, was first transformed into
its equivalent amount of mechanical
energy of motion, and then, when that
motion was arrested, was transformel
into heat, which is simply the same
energy transformed into increased mole-
cular motion. -

If we wish to carry our inquiry a step ,
further back and ask where the original
energy came from which has utdergone:
theso transformations, the answer must
be, mainly from the sun. The sun’s rays,’
acting on the chlorophyl or green matter
of the plants of the coal era, vore asunder
the atoms of carbon and oxygen which
formed the carbonic acid in the atmos-
phere, and locked up a store of energy
in the form of carbon in the coal which
is burned to produce the steam. In
like manner it stored-up the energy in
the form of carbon in the vegetable pro-
ducts which, either directly, or indirectly
after having passed through the body of
some animal, supplied the food, whose
slow combustion in the man or horse
supplied the energy which did the work.

But where did the energy come from
which the sun has been pouring forth for
countless ages in the form of light and
heat, and of which our earth only inter-
cepts the minutest portion? This is a
mystery not yet completely solved, but
one real cause we can sce, which has
certainly operated and perhaps been the
only one, viz., the mechanical energy of
the condensation by gravity of the atoms
which originally formed the ncbulous
matter out of which the sun was made.
If we ask, how came the atopms into
existence endowed with this marvellous
energy, we have reached the furthest
bounds of human knowledge, and can
only reply in the words of the poct:
“ Behind the veil, behind the veil.”

We can only form metaphysical con-
ceptions, or T might rather call them the
vaguest guesses. One is, that they were
created and endowed with their ele-
mentary properties by an all-wise and
all-powerful brcutor. This is Theism.

Another, that thought is the only
reality, and that all the phcnomena of
the universe are thoughts or ideas of one
universal, all-pervading Mind. This is
Pantheism.

Or again, we may frankly acknow-
ledge that the real essence and origin of
things are “behind the veil,” and not
knowable or even conceivable by any
faculties with which the human mind 1s
endowed in its present state of existence.
This imAgnosticism.

There is another concebtion, of which
we taay certainly say that it is not ten-
ahle—that is Atheism. For it is the
spirit that denics vithout warrant for
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denial, and pronounces a verdict which
N\ arrived at without evidence.
’ sBut thesg speculations lead us into the
mist; regions where, like Milton’s fallen
angels, “we find no end tn wanderin
mazes lost.” Let us return to the solig
round of fact, on which alone the
ﬁuman mind can stand firmly, and, like
Anteus, gather fresh vigour every time
it touches it for further efforts to enlarge
the boundaries of knowledge and extend
the domain of Cdsmos over Chaos.

The transformation of energy which
we have seen to exist in the case of
mechanical work and heat, is not con-
fined to those two cases only, but is a
universal law applicable to all actions
and arrangements of matter which in-
volve motions of atoms, molecules, or
masses, and therefore imply the existence
of energy. In heat we have had an
example of energy exerted in molecular
motion and molecular separation. In
chemical action we have energy exerted
in the separation of atoms, severin
them from old combinations and mutua
attractions, and bringing them within
the sphere of new ones. In electricity,
and magnetism, which is another form
of electricity, we have energy of position
which manifests itself 1n electrical
separation, by which matter becomes
charged with two opposite energies,
positive and negative, which accumulate
at separate poles, or on separate surfaces,
with an amount of tension which may be
reconverted into the original amount of
energy of motion when the spark, passing
between them, restores their electrical
equilibrium. Of this we have an ex-
ample in the ordinary electrical machine,
where the original energy comes from the
mechanical force which turns the handle,
and is given back when the electric spark
brings things back to their original
state.

We have also energy of motion, when
instead of electiical separation and
tension we have a flow or gurrent of
electricity producing the ¢ffect of the
electric spark in a slow, quiet, and con-
tinuous manner. Thus, in the voltaic
battery, the free energy createds by the
ditterence of chemical action of an acid
on plates of different wetals, is trans-
formed into a currgnt which charges o
poles with opposite electricities, and

_when the poles are brought together and
“the circujt is closed, flows through it in

.

a continuous current. This current is
an energetic agent which produces

various effects. It deflects the magnetic

needle, as is seen in the electric telegraph.

It creates magnetisin, as is seen when the

poles of the battery are connected by a

wire wrapped round and round a cylinder

of soft iron, so as to make the current

circulate at right angles to the axis

formed by the cylinder. In fact, all

magnetism’ may be considered as the

summing up at the two opposite ex-

tremities or poles of an axis, of the

eflects of electric currents circulating

round it ; as, for instance, the earth is a

great magnet because currents caused by

the action of the sun circulate round it

nearly parallel to the equator. Klectric

currents further show their energy by

attracting and repelling one another, .
those flowing in the same direction at-

tracting, and those in opposite . di-

rections repelling, the same etfect show-

ing itself in magnets, which are in sub-

stance collections of circular currents
flowing from right to left or left to right
according as they are positive or negative..
Again, currents produce an effect by
inducing currents in other bodies placed;|
near them, very much as the vibrationsii
of a tuning-fork induce vibrations andi
bring out a corresponding note from the*
strings of a piano or violin ready to
sound it. When a coil of wire is con-

nected with a battery and a current

passes through it, if it 1s brought near to
another isolated coil it induces a current
in an opposite direction, which, when it
recedes from it, is changed into a cur-

rent in the same direction.

These principles are illustrated by the
ordinary dynamo, by which the energy
of mechanical work exerted in making
magncts revolve in presence of currents,
and by various devices accumulating
electric energy, is made available either
for doing other mechanical work, such as
driving a wheel, or for doing molecular
?r ;Lt.omic work by producing heat and
1ght.

bAnother transformation of the energy
of electrie® currents is into heat, light, or
chemical action, 1f the two poles of a
battery are connected by a thin platinum
wire it will be heated to redness in a few
seconds, the friction or resistance to tha
current in passing through the limited
section of the thin wire producing
great heat. If the wire is thicker huat

B
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will equally be produced, but more
slowly. .

If the poles of the battery are made of
carbon, or some substance the particles
of which remain solid during intense
heat, when they are brought nearly to-
gether the current will be completed by
an arc of intensely brilliant hight, and
the carbon will slowly burn away. This
is the clectric light socommonly used when
great ifluminating power is wanted.

Again, the electric current may employ
its energy in effecting chemical action.
If the poles of a battery, instead of being
brought together, are plunged into a
vessel of water, decomposition will begin.
Oxygen will rise in small bubbles at the
positive pole, and hydrogen at the
negative. If these two gases are col-
lected together in the same vessel, and
an electric current, in the intense and
momentary form of a spark, passed
through them, they will combine with
explosion into the exact amount of
water which was decomposed in their
formation.

Everywhere, therefore, we find the
same law of universal application,
Energy, like matter, cannot be created
or destroyed, but only transformed. It
is therefore, in one: sense, eternal, But
there is another point of view from which
this has to be regarvded,.

Mechanical work, as we have seen,
can always be converted into heat, and
heat can, under certain conditions, be
reconverted into mechanical work ; but
not under all conditions. The heat
must pass from something at a higher
temperature into something at a lower.
If the condenser of a steain-engine were
always at the same temperature as
the hoiler, we should get no work out of
it. It is easy to understand how this is
the case if we figure to ourselves a river
running down into a lake. If the stream
is darmmed ap at two different levels,
each dam, as long as there is water in it,
will turn a mill-wheel. But if all the
water runs down into the lake and,
owing to a dry season, there is no fresh
supply, the wheels will stop and we can

et no more work done. So with heat,
if it all runs down to one uniform tem-
perature it can no longer be made
available to do work., In the case of
the river, fresh water is supplied at the
higher levels, by the sun’s energy rais-
ing it by evaporation from the seas to

the clouds, from which it is deposited
as rain or snow. But in the case

heat there is nosuch self-restoring process,
and the tendency is always towards its
dissipation ; or in other words, towards
a more uniform distribution of heat
throughout all existing matter. The

process is very slow ; the original fund
‘of high-temperature heat is enormous,

and as long as matter goes on condens-
ing fresh supplies of heat are, so to
speak, squeezed out of it. .

Still there is a limit to condensation,
while there is no limit to the tendency
of heat to diffuse itsclf from hotter to
colder matter until all temperatures are
equalized. The energy is not destroyed ;
it is still there in the same average
amount of total heat, though no longer
ditferentiated into greater and lesser
heats, and thorefore no longer
available for life, motion, or any other
form of trausformation. This seems to
be the case with the moon, which, being
s0 much smalier, has sooner equalised its
heat with surrounding space, and is ap:
parently a burnt-out and dried-up cinder
without air or water. And this, as far as
we can see, must be the ultimate fate of
all planets, suns, and solar systems.
Fortunately the process is extremely
slow, for even our small earth has en-
joyed air, water, sunshine, ~nd all the
present conditions necessary for life for
the whole geological period, certainly
from the Silurian epoch downwards, if
not earlier, which cannot well be less
than 100 miilions of years, and may be
much more. Still time, even if reckoned
by hundreds of millions of years, is not
eternity ; and as, looking through the
telescope at nebulie which appear to be
condensing about central nuclei, we

erchance dimly discern a beginuing, so,
rooking at the moon and reasoning from
established principles as to the dissipa-
tion of heat, we can dimly discern an
end. What we reuall can see is that
throughout the whole of this enormous
range of space and time law prevails;
that, given the original atoms and
energios with their original qualiti
everything else follows in a regular an
and inevitable succession ; and that the
whole material universe is a clock, so
peffectly constructed from the beginning
as to require no outside interference
duriug the time it has to run to keep
it going with absolute correctness.
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CHAPTER IV
LIFE. »

Essence of Life——Simplcst Form, Protoplasm
—Motera and Protista—Animal and Vege-
table Life—Spontaneous Generabion——ﬁe-
velopment of Species from Primitive Cells
—Supernatural Theory—Zoological Pro-
vinces—Separate Creations—Law or Miracle
—Darwinian Theory—Struggle for Life—
Survival of the Fittest—Development and
Design—The Hand—Proof required to es-
tablish Darwin’s Theory as a Law—Species
—Hybrids—Man subject to Law.

Tur universe is divided into two worlds
—the inorganic, or world of dead matter;
and the organic, or world of life. What
is life? In its essence it is a state of
matter in which the particles are in a
continued state of flux, and the indi-
vidual existence depends, not on the same
particles remaining in the same definite
ghape, but on the permanence of a definite
mould or form through which fresh par-
ticles are continually entering, forming
new combinations and passing away. 1t
may dssist in forming a conception of this
if we imagine oursclves to be looking at
a mountain the top of which is enveloped
in a driving mist. The mountain is dead
matter, $he particles of which continue
fixed in the rocks. But the cloud-form
which envelops it is a mould into which
fresh particles of vapour are continually
entering and becoming visible on the
windward side, and passing away and
disappearing to leeward. If we add to
this the conception that the particles do
not, as in the case of the cloud, simply
enter in and pass away without change,
but are digested, thatis, undergo chemical
changes by which they arc partly assimi-
lated and worked-up into component
parts of the mould, and partly thrown off
I new combinations, we shall arvive at
something which is not far off the ulti-
mate idea of what _conststutes living
matter, in its simplest form of the pro-
toplasm, or speck of jelly-like substance,
which is shown to be the primitive basis
or raw material of all the more complex
forms both of vegetable and animal life.
Digestion, therefore, is the primary g.ttri-
bute. A crystalegrows from without, by
taking on fresh particles and buil(iing
them up in regular layers according to
ﬁied laws, just as the pyramids of Egypt

were built up by layer npon layer of
squared stones upon surfaces formed of
regular figures, and inclined to each other
at determinate angles.

The living plant or animal grows from
within by taking supplies of fresh matter
into its inner laboratory, where it is
worked up into a variety of complex
products needed for the existence and
reproduction of life. After supplying
these, the residue is given back in various
forms to the inorganic world, and the
final residue of all is given back by death,
which is the ultimate end of all life.

The simplest form of life, in which it
first emerges from the inorganic into the
organic world, consists of protoplasm, or,
ag 1t has been called, the physical basis of
life. Protoplasm is a colourless semi-fluid
or jelly-like substance, which consists of
albuminoid matter, or in other words, of
a heterogeneous carbon-compound of very
complex chemical composition. It exists
in every living cell, and performs the
functions of nutrition and reproduction,
as well as of sensation and motion. In
its simplest form, that of the microscopic
monera or protista, the lowest of living
beings, we find an apparently homo-
geneous structureless piece of protoplasm,
without any differentiation of parts. The
meunera are simple living globules of
jelly, without even a nucleus or any sort
of organ, and yct they perform all the
essential functions of life without any
ditferent parts being told off for par-
ticular functions. Every particle or mole-
cule is of the same chemical composition
and a facsimile of the whole body, as in
the case of a crystal. They are, there-
fore, the first step from the inorganic
into the organic world, and if spontaneous
generation takes place anywhere, it is
in the passage of the chemical elements
from the simple and stable combinations
of the former into the complex and plastic
combinations of the latter.

The next step upwards is to the cell in
which the protoplasm is enclosed in a
skin or membrane of modified protoplasm,
and a nycleus, or denser spot, is developed
in the enclosed mass. This is the primary
element from which all the more com-
plicated forms of life are built-up. Each
cell seams to have an independent life of
its own, and a faculty of vcproduction by
splitting into fresh cells similar to itself,
which multiply in geometrical progres-
sion, assunijating the elements of their
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substance from the inorganic world so
rapidly as to provide the requisite raw
material for higher structures.

The first organised living forms are
extremely minute, and can only be re-
cognised by powerful microscopes. A
filtered infusion of hay, allowed to stand
for two days, will swarm with living
things, a number of which do not exceec
zodgpth of an inch in diameter. Minute
as these "animalcula are, they are tho-
roughly alive. They dart about and
digest ; the smallest speck of jelly-like
substance shoots out branchesor processes
to seize food, and if these come in collision
with other substances they withdraw
them. They exist in countless myriads,
and perform a very important part in the
economy of nature. They are the scav-
engers of the universe, and remove the
remains of living matter after death,
which would otherwise accumulate until
they choked-up the earth. This they do
by the process of putrefaction, which is
due mainly to the multiplication of little
rod-like creatures known as bacteria,
which work up the once living, now dead
matter into fresh elements, again fitted
to play their part in the inorganic and
organic worlds,

One of the simplest of these forms is
the ameba, which is nothing but a naked
little lump of cell-matter, or plasma,
containing a nucleus ; and yet this little
speck of jelly moves frecly, it shoots out
tongues or processes and gradually draws
itself up to them with a sort of wave-
like motion; it eats and grows, and in
growing reproduces itself by contracting
in the middle and splitting up into two
independent amabee.

The germs of these various animalcula
swarm in the air, and carry sceds of
infection wherever they find a soil fitted
to receive them ; and thus assist the
survival of the fittest in the struggle of
life, by eliminating weak and unhcalthy
individuals and species. Thus when the

tato, the vine, or the silkworm has had
1ts constitution enfcebled by prolonged
artificial culture, there are germs always
ready to revinge the violation of natural
laws, and bring the survivors back to a
more heathy condition. In like manner
the germs of cholera, typhoid, and scarlet
fever, enforce the obscrvance of sanitary
principles.

In this simple form the lowest forms of
life arc not yet sulliciently differentiated

to enable us to distinguish clearly between
animal and vegetable, and they have been
called by some naturalists Protigta, while

AMa@ra dividing iato two.

AM®EBA.

others designate them as Protozoa or
Protophyta, according as they show more
resemblance to one or the other form of
life. DBut it is often so doubtful that in
looking at the same organism through a
microscope, Huxley was inclined to
consider it as a plant, while Tyndall
exclaimed that he could as soon believe
that a sheep was a vegetable.

In the next stage upwards, however, life
subdivides itself into two great kingdom:
that of the vegetable and of the anima
world. Alike in their general definition
as contrasted with inorganic matter, and
in their common origin from ax embryo
cell, which divides and subdivides until
cell-agaregates are formed, from which
the living form is built up by a process
of evolution, the plant ditfers from the
animal in this: that the former feeds
directly on inorganic matter, while the
latter can only feed on it indirectly, after
it has becen manufactured by the plant
into vegetable substance. :

This 1s universally true, for if we dine
on beef, we dine practically on the grass
which the ox ate ; that is, on the carbon,
oxygen, hydrogen, and other simple ele-
ments which the grass, under the stimulus
of light and sunshine, munufactured into
complex compounds ; and which the ox
again, by a second process, manufactured
from these compounds into others still
more complex,and more easily assimilated
by us in tBe process of digestion. But in
no case can we dine, as the plant does,
on the simple elements, and thrive on a
diet “of air and water, with a small
admixture of nitrate of amnmonia, and of
phosphates, sulphates and chlorides, of
a fow primitive metals. Vegetable life.



LIFE 31

therefore, is the producer, and animal
life the consumer, of the organic world.

*  Practi®ally the plant derives most of
its substance from the carbonic acid gas
in, the atmosphere, which green leaves
under the stimulus of light and heat have
the faculty of decomposing, and abstract
the carbon giving out the oxygen ; while
the animal, by a reverse process, burns
u{) the compounds manufactured by the
plant, principally out of this carbon, by
the oxygen obtained from the air by the
process of respiration, exhaling the sur-
plus carbon in the form of carbonic
acid gas.

The balancing effect of these two pro-
cesses may be secn in any aquarium,
where animals and vegetables live to-

ether in water which is kept pure, while
it would become stagnant and poisonous
in a few hours, if one of the two forms of
life were removed. All that the animal
requires therefore for its existence—ma-
terials with which to build up its frame
and supply waste; heat with which to
maintain its circulating fluids and other
substances at a proper temperature ;
motive power or energy to enable it to
move, feel, and, in the case of the higher
animals, to think—are all proceeds of
the slow combustion of materials derived
from thg vegetable world in the oxygen
breathed from the air, just as the work
done by a steam-engine 1s the product of
a similar combustion, or chemical com-
bination of the oxygen of the air with
the coal shovelled into the fire-box. These
distinctions, however, between animals
and vegetables are not quite absolute
for, even in the more highly-or anised
forms of life, there is a border-land where
some plants seem to perform the functions
of animals, as in those which catch and
consume flies and eat and digest pieces
of raw meat.

Those who wish to pursue this interest-
ing subject funther will do well to read
the Chapter on Living Matter in Huxley’s
“ Physiography,” where they will find it
more fully explained, with the inimit-
able clearness which characterises all the
writings of an author who was at the same
time one of the first scientitic authorities
and one of the greatest masters of
English prose. , But my present ®bject
is not to write a scientific treatise, but
shortly to sum up the ascertained results
of modern science, with a view to their
.bearilgs on modern thought ; and from

this point of view the immediate question
is, how far unbroken sequence, which
has been shown to prevail universally
throughout space, time, and inorganic
matter, can be shown to prevail equally
throughout the world of life.

Up to a certain point this admits of
positive proof. It is as certain that all
individual life, from the most elementary

rotoplasm up to the highest organism,

an, originates in a minute or embryo
cell, as it is that oxygen and hydrogen
combined in certain proportions make
water. But if we try to go back one ste
further, behind the cell, we are stopped.
In the inorganic world we can reason our
way beyond the microscopic matter to the
molecule, and from the molecule to the
atom, and are only arrested when we
come to the ultimate form of matter, and
of energy, out of which the universe is
built up. But, in the case of life, we are
stopped two steps short of this, and can-
not tell how the cell containing the germ
of life is built up out of the simpler
elements.

Many attempts have been made to
bridge over this gulf, and to show how life
may originate 1n chemical compounds,
but hitherto without success. IJ)Cxperi~
ments have been made which, for a time,
seemed to show that spontaneous genera-
tion was a scientific fact, i.e, that the
lowest forms of life, such as bacteria and
ameebz, really did originate in infusions
containing no germs of life; but they
bave been met by counter experiments
confirming Harvey’s dictum, “ Omne vivum
ex ovo,” or, all life comes from an egg,
i.e., from antecedent germs of life, and the
verdict of the best authorities, such as
Pasteur, Tyndall,and Huxley is, thatspon-
taneous generation has been “defeated
along the whole line.” This verdict is
perhaps too unqualified, for it quears
that, on the assumption with which both
sides started, all organic life was de-
stroyed by exposure to a heat of 212° or
the boiling-point of water, the advocates
of spontaneous generation. had the best
of it, as low forms of life did appear in
infusions which had been exposed to this
heat, and then hermetically sealed, so as
to prevent an germs from entering.
But it was replied that, as a hard pea
takes more boiling than-a soft one, it
might very well be that heat sufficient to
destroy life in any moist organism of
suflicient size to be seen by the microscope.
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might not destroy the gorminating power
of ultra-microscopic germs in a very dry
state. And this position seems to have
been confirmed by various experiments,
showing that such ultra-microscopic
germs really do exist, and are given forth
in the last life stage of the bacteria which
cause putretaction ; and that if they are
absent or destroyed by repeated applica-
tions of heat, infusions will keep sweet
for ever in optically pure air.

Above all, the germ theory has re-
ccived confirmation from the brilliant
practical results to which it has led in
the hands of Pasteur, enabling him to
detect, and to a great extent eradicate,
the causes which had led to the eidium
of the vine and the pebrine of the silk-
worm, thereby saving millions to the
industries of France. The germ theory
has also led to important results in
medical science, and 1s pointing towards
the possibility of combating the most
fatal diseases by processes analogous to
that by which vaccination has almost
freed the huinan race from the scourge of
small-pox.

On the whole, therefore, we nust be
content to accept a verdict of “Not
proven” in the case of spontaneous
generation, and admit that as regards
the first origin of life, science fails us,
and that there is at present no kuown
law that will account for it.

Should spontaneous generation ever be
proved to be a fact, it will doubtless be in
creating living protoplasin from inorganic
elements at its earliest stage, beforc it
has been differentiated even into the
primitive form of a nucleated cell or that
of an ameba. This is what the doctrine
of evolution would lead us to expect, for
it would be in contradictign to it to
suppose that the starting-point could be
interpolated at any stage subsequent to
the lowest. It may be also that thisstep
eould only be made under conditions of
heat, pressure, and otherwise, which
existed in the earlier stage of the earth’s
existence, but have longed since passed
away. '

This, however, is only a small part of
the difficulty we have to encounter in
reducing life to law.

These primeval embryo cells, like as
they are in appearance, contain within
them the germs of an almost infinite
diversity of evolutions, each running its
separate courss distinct from the others.

The world of life is not one and uniform,
but consists of a vast variety of different
species, from the speck of protoplasm up
to the forest tree, and from the humnble
amaba up to man, each one, at any rate’
within long intervals of time, breeding
true and keeping to its own separate
and peculiar path along the lne of
evalution.

The first germ, or nucleated cell, of a
bacterium develops into other bacteria
andnothing else, thatof a coral intocorals,
of an oak into oaks, of an elephant into
elephants, of a man into man. In the
latter case we can trace the embryo in
its various stages of growththroughforms
having a certain analogy to those of the
fish, the reptile, and the lower mammals,
until it finally takes that of the human
infant. But we have no experience of a
fish, a frog, or a dog, born of hmnan
parents, or of any of the lower animals
ever producing anything resembling a
man.

low can this be explained? Naturally
the first attempt at explanation was by
miracle. At a time when everything
was explained by miracle, when all
unusual occurrences were attributed to
supernatural agency, and men lived in
an atinosphere of providential inter-
ferences, witcheraft, magic, and, all sorts
of divine and diabolic agencies, nothing
secmed casier than tosay thatthe beasts of
the field, the birds of the air, and the fishes
of the sea, are all distinct after their
kind, because God created them so.

But as the supernatural faded away
and disappeared in other departments
where it had so long reigned supreme,
and science began to classify, arrange,
and accumulate facts as they really are,
it became more and more diflicult, or
rather impossible, to accept this simple
explanation. The very ‘first step de-
stroyed the validity of all the traditional
myths which described the origin of life
from one simultaneous act of creation at
a single centre. The earth is divided
into separate zoological provinces, each
with its own peculiar animal and vege-
table world. The kangaroo, for instance,
is found in Australia and there gnly. By
no possibility could the aboriginal kan-

arod have jumped at one bound from

ount Ararat to Australia, leaving no
trace of his passage in any intermediate
district. Thisisolation of ¥ife in separate
provinces applies so rigidly, that we may,
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\pum it ug by sayinq_ gcnemlly that there
,are no forms of life common to two
provinces ® unless whore migration is
possible, or has been pgssible in past
goological periods.

Ih islands at a distance from con-
tinents, we tind common forms of marine
life, for the sea affords a means of com-
munication ; and often common forms of
bird, insect, and vegetable life, where
they may have been wafted by the winds ;
but forms which neither in the adult nor
germ state could swim or fly, or be
transported by something which did
swim or fly, are invariably wanting.
New Zealand affords a most conspicuous
instance of this, Here is a large countr
with a soil and climate exceptionally well
adapted to support a large amount of
animal life of the higher orders, and yet,
with the exception of two species of bats,
it had absolutely no mammal before they
were introduced by man, the dog being
probably introduced by the Maoris. If
special creations took place to replenish
tﬁe earth as soon as any portion of its
surface becomes fit to sustain it, why
were there no animals in New Zealand ?
Or, in the Audaman Islands, in the Gulf
of Bengal, which are as large as Ireland,
covered with luxuriant vegetation, and
within 30Q miles of the coast of Asia, where
similar jungles swarm with elephants,
tigers, deer, and all the varied forms of
mammalian life, there are no ‘mammalia
except a pigmy black savage and a pigmy
black pig, the latter probably introduced
by man. :

The sharpness of the division between
zoological provinces is well illustrated by
that drawn by the Straits of Lombok,
where a channel, not twenty miles wide,
separates the fauna of Asia and Australia
s0 completely that there are no species of
land animals, and only a few of birds and
inscets, common to the two sides of a
channel not so gwide as the Straits of
Dover. :

There is no possibility of accounting
for this, except by sugposing that the
deep water fissure of the Straits of
Lombok has existed from remote geo-
logical periods, and bawed the migration
southwards of those Asiutic animals,
which, as long as they found dry éand
migrated northwards and westwards till
they were stopped by the Polar and
Atlantic Oceans. This difficulty of re-
quiringd special creations for separate

rrovinces is enormously enhanced if we
ook beyend the existing condition of
things, and trace back the geological
record. We must suppose separate crea-
tions for all the separate provinces of
the separate successive formations from
the Silurian upwards. And the more we
investigate the conditions of life either

under existing circumstances or in those

of past geological epochs, thg more
are we driven to enormously multipl
the number of separate creations which
would be necessary to account for the
diversity of species. We find lifeshading
ofl into an infinite variety of almost im-
pereeptible gradations from the highest
organism, man, to the lowest, or speck of
protoplasm, and we can draw no hard
and fast line and say, up to this point
life originated by natural processes, and
beyond it we must have recourse to
miracle. Either all life or none is a
roduct of evolution acting by defined
aw, and the aflirmation of law is the
negation of miracle. .
very day brings us an account of
some new discovery linking forms of life
nearer together and bridging over in-
tervals thought to be impassable. The
discovery of insectivorous plants, which
also devour and digest pieces of raw
meat, has added to the difficulty which
has been long felt, particularly in the
humbler forms of life, of drawing any
clear line ¢f dewmarcation between the
animal and vegetable worlds.
Microscopic research brings to light
fresh facts confounding our fixed ideas
as to the permanence of particular modcs
of reproducing life, and showing that
the same organism may run through
various metamnorphoses in the course of
its life-cycle, during some of which it
may be sexual and in others asexual,
f.e, it may reproduce itself alternately
by the co-operation of two beings of
apposite sex, and by fissure or budding
from one being only which 1is of no sex.
These, and a multitude of other similar
facts, complicate enormously the pro-
blems life and its developments,
whether we attempt to solve it by calling
in aid a perpetual series of innumerable
miraculous interpositions, or by ap-
poaling to ordinary known laws of
ature.
Is the latter solution possible, and can
the organic world be reduced, as the
inorganic world has been with all its
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mysteries and the infinities of space, time
and matter, from chaos into cosmos, and
shown to depend on permanent and
harmonious laws? Is the world of life,
like that of matter, a clock, so perfectly
constructed from the first that it goes
without winding up or regulating ? or is
it a clock which would never have started
going, or having started would soon
cease tg go, if the hand of the watch-
maker were not constantly interfering
with it? This is the question which the
celebrated Darwinian theory attempts to
answer, of which I now proceed to give a
short general outline.

The varieties among domestic animals
are obvious to every one. The race-horse
is a very different creature from the
dray-horse ; the short-horned ox from
the Guernsey cow ; the greyhound from
the Skye terrier. How has this come to
pass?  Evidently by man’s intervention,
causing long-continued selection in breed-
ing for certain objects. The English
race-horse is the product of wmating
animals distinguished for speed for some
fifteen or twenty generations. The grey-
hound is a similar dog-product by breed-
ing for a longer period with the same
object ; as the Skye terrier is of selection
in order to get a dog which can
follow a fox into a cairn of rocks and
fight him when he gets there. In all
these cases it is evident that the final
result was not attained at once, but by
taking advantage of small accidental
variations and accumulating them from
one generation to another by the princi-
ple of heredity, which makes offspring
reproduce the qualities of their parents.

The most precise and scientific experi-
ments on this power of integrating, or
summing up, a progressive series of
differentials, or minute ditferences, be-
tween successive generations, are those
conducted by Darwin on pigeons. Ile
has shown conclusively that all the races
of domestic pigeons, of which there are
two or three hundred, are derived from
one common ancestor, the wild or blue
rock pigeon, and that the pigeon-fancier
can always obtain fresh varietiesin a few
generations by careful interbreeding. Of
the existing varieties many now differ
widely from one another, both in size
appearance, and even in anatomica
structure, so that if they were now
discovered for the first time in a fossil
state or in a new country, they would
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assuredly be classed by naturalists asz

separate species. )
his is the work of man ; is<there any-
thing similar tp it going on in Nature?
Yes, says Darwin, there is a tendency in
all life, and especially in the lower forms
of life, to reproduce itself vastly quicker
than the supply of food and the existence
of other life can allow, and the balance
of existence is only preserved by the
wholesale waste of indiwiduals in what
may be called the “struggle for life.” In
this struggle, which goes on incessantly
and on the largest scale, the slightest
advantage must tell in the long run, and
on the average, in selecting the few who
are tosurvive, and such slight advantages
must tend to accumulate from one gener-
ation to another under thelaw of heredity.
The cumulative power of selection exer-
cised by man in the breeding of races is
therefore necessarily exercised in Nature
by the struggle for life, and in the course
of time, by the cumulation of advantages
originally slight, small and fluctuatin
varlations are hardened into large a.ng
crmanent ones, and new species are
ormed.

Darwin illustrates this principle of the
“struggle for life” with a vast variety
of instances, showing how the balance of
animal and vegetable life may be pre-
served or destroyed in the' most un-
expccted manner. For instance, the
fertilisation of red clover is effected by
humble-bees, and depends on their
number ; the nuinber OF bees in a given
district depends mainly on the number
of ficld-mice which destroy their combs
and nests ; the number of mice depends
on the number of cats; and thus the
presence or absence of a carnivorous
animal may decide the question whether
a particular sort of flora shall prevail
over others or be extirpated.

The countless profusion with which any
onespecies, unchecked Ry its natural foes,

may mu]ti{uly in a given district, is-

illustrated Ly the potato disease, which
in a few days invades whole countries ;
and by the rabbit plague in Australia and
New Zealand, where, in less than twenty
years, the descendants of a few imported
pairs have rendered whole provinces
uselss for sheep pasture, and stoats are
now being imported to testore the balance
of life. '%he tendency in species to pro-
duce varieties which by selection may
become exaggerated and fixed, ds illus-
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trated by the case of the Ancon herd of
sheep. ram lamb was born in Massa-
chusetta in 1791, which had short crooked
legs and a long back like a turnspit dog.
Being unable to jump oVer fences like the
ordinary sheep, 1t was thought to possess
certain advantages to the farmer, and the
breed was established by artificial
selection in pairing this ram with its
descendants who possessed the same
eculiarities. , The introduction of the
erino superseded the Ancon by giving
a tame sheep not given to jump fences,
with a better fleece, and so the breed was
not continued, but it is certain that it
might have been established as a per-
manent varicty ditfering from the
ordinary sheep as much as the turnspit
or Skye terrier differs from the ordinary
dog. The tendency of Nature to variation
is apparent in the fact that of the many
hundred millions of human beings living
on the earth, no two are precisely alike,
and varieties often appear, as in giants
and dwarfs, six-fingered or toed children,
hairy and other families, which might
doubtless be fixed and perpetuated by
artificial or natural selection, until they
became strongly markedand permanent.
It is evident that if the theory of
development is true it excludes the old
theory of design, or rather, it thrusts it
back i1?the organic, as it has been thrust
back in the inorganic, world, to the first
atoms or origins which were made so
perfect as to carry within them all
subsequent phenomena by necessary
evolution. Design and development lead
to the same result, that of producing
organs adapted for the work they have
to do, but they lead to it in totally
different ways. }’)evelopment works from
the less to the more perfect,and from
the simpler to the more complicated, by
incessant changes, small in themselves,
but constantly accummulating in the re-
quired direction. Design supposes that
organisms were created specially on a
predetermined plan, veryemuch as the
sewing-machine or seclf-binding reaper
were constructed by their inventors.
Until quite recently all adaptations of
meanstoends wereconsidered as evidences
of design. A series of treatises, for which
prizes were left by a late Duke of Pridge-
water, was published some thirty years
ago, to illustrate this theme. Among these
one by Sir Charles Bell on the Hand at-
tracted a good deal of attention. It was

shown what an admirable machine the
human hand is for the various purposesfor
which it is used, and the inference was
drawn that it must have been created so
by a designer who adapted means toends
in much the same way as is done by a
human inventor. But more complete
knowledge has dispelled this idea, and
shown that the design, if there be any,
must be placed very much farther back,
and is in fact involved in the’ primitive
germ from which all vertebrate life
certainly, and probably all life, animal or
vegetable, has been slowly developed.

The human hand is in effect the last
stage of a development of the vertebrate
type, or type of life in which a series of
jointed vertebrz form a backbone, which
protects a spinal cord containing the
nervous centres, gives points of attach-
ment for the muscles, and forms an axis
of support for the looser tissues. Certain
of these vertebre throw out bony spines
or rays; at first, by a sort of simple

rocess of vegetable growth, which
formed the fins of fishes ; then some of
these raysdropped off and otherscoalesced
into more complex forms, which made
the rudimentary limbs of reptiles ; and
finally, the continued process of develop-
ment  fashioned them into the more
perfect limbs of birds and mammals. In
this last stage a vast variety of combin-
ations was developed. Sometimes the
bones of the extremities spread out, so as
to form long fingers supporting the
feathered wings of birds and the mmem-
brancous wings of bats; sometimes they
coalesced into the solid limbs supporting
the bodies of large animals, as in the
case of the horse ; and finally, at the end
of the series, they formed that marvellous
instrument, the hand, as it appears in
the allied gencra of monkeys, apes, and
man,

Any theory of secondary design and
special miraculous creation must evi-
dently account for all the intermediate
forms as well as for the final result. We
must suppose not one but many thous-
ands of special creations, at a vast
variety of places and over a vast extent
of time ; we must take into acount not
the successes only, but the failures, where
organs appear 1n a rudimentary form
which are perfectly useless, or in some
cases even injurious, to the creature in
which they are found. For instance, in
the case of the so-called wingless hirds,
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like the dodo of the Mauritius, and the
apteryxof New Zealand,which werefound
in oceanic islands, evolution accounts
readily for the atrophy or wantof develop-
ment of organs which were not wanted
where the birds had no natural enemies
and found their food on the ground ; but
why should they have been created with
rudimentary wings, useless while they
remained isolated, and insufficient to
prevent their extermination as soon
as man, or any other natural enemy,
reached the islands where they had lived
secure ?

If we are apt to adopt the theory of
design and special creation, we must be
prepared to take Burns’s poetical fancy as
a scientific truth, and believe that Nature
had to try its “ prentice hand,” and grope
its way through repeated trials and fail-
ures from the less to the more perfect.
Again, the theory of special creation
must account not only for the higher
organs and forms of life, but for the lower
forms alsn. Are the bacteria, amebe,
and other forms of life which the micro-
scope shows in a drop of water all in-
stances of a miraculous creation? And
still more hard to believe, is this the
origin of the whole parasitic world of life
which is attached to and infests each its
own peculiar form of higher life ? Is the
human tape-worm a product of design, or
that wonderful parasite the trichina,
which oscillates between man and the pig,
being capable of being born only in the
muscles of the one, and of living only in
the intestines of the other ?

These are the sort of difliculties which
have led the scientific world, I may say
universally, to abandon theidea of separ-
ate special creations, and to substitute
for it that which has been proved to be
true of the whole inorganic world of
stars, suns, planets, and all forms of
matter ; the idea of an original creation
(whatever creation may mean and behind
which we cannot go) of ultimate atoms or
germs, so perfect that they carried within
them all the phenomena of the universe
by a necessary process of evolution,

This is the 1dea to which the Darwinian
theory leads up, by showing natural
causes in operation which must inevit-
ably tend to originate and toaccumulate
slight varieties, until they become large
in amount and permanent, thus develop-
ing new races within old species, new
species within old families, new families

within old tylpes. and new and complex
types from old and simple ones, .

The theory is up to a certain point
undoubtedly true, and beyond that point
in the highest degree proga.ble, but scien- _
tific caution obliges us to add that it is
still to a considerable extent a * theory,”
and not a “law.” That is, it is not like
the law of gravity, a demonstrated cer-
tainty throughout the whole universe,
but a provisional law which accounts for
a great number of undoubted facts, and
supplies a framework into which all other
similar facts, as at present ascertained,
appear to fit with a probability not ap-
proached by any other theory,and which
is enhanced by every fres{; discovery
made, and by the analogy of what we
know to be the laws which regulate the
whole inorganic world.

To enable us to talk of the “ Darwinian
law,” and not of the “ Darwinian theory,”
we require two demonstrations :

1. That living matter really can origi-
nate from inorganic matter.

2. That new species really can be formed
from previously existing species.

As regards the first, we have seen that
the efforts of science have hitherto failed
to produce an instance of spontaneous
generation, and all we can say is that it
1s probable that such instances have oc-
curred in earlier ages of our planst, under
conditions of light, heat, chemical action,
and electricity, ditterent from anything
we can now reproduce in our laboratories.
This, however, falls short of demonstra-
tion and for the present we must be con-
tent to leave the origin of life as one of
the mysteries not yet brought within the
domain of law.

As regards the second point, we are
farther advanced towards the possibility
of proof. But here also we are met by
two difficulties. If we appeal to historical -
evidence, we are met by the fact that a
much greater time than is embraced by
any historical record is afmost necessarily
required fon. the dying out of any old
species and introduction of any new on
by natural selection. And if we appeal
to fossil remains we are met by the im-
perfection of the geological record. As
to this, it must be remembered that only
a vegy small portion of the earth’s surface
has been explored, and of this a very
small portion consists of ancient land
surfaces or fresh water formations, where
alone we can expect to'meet with traces
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of the higher forms of animal life. And
even these have been so imperfectly ex-
_plored, that where we now meet with
thousands and tens of thousands of un-
doubted human remain8 in the shape of
rudely-fashioned stone tools and weapons
lying almost under our feet, it is only
within the last thirty years that their
existence haseven been suspected. Cuvier,
the greatest authority of the last gencra-
tion, laid it down as an incontrovertible
fact that ncither men nor monkeys had
existed in the fossil state, or in anythin
more ancient than the most superficia
and recent deposits. We have now at least
twenty specimens of fossil monkeys, from
one locality alone of the Miocene period,
that of Pikermi, near Athens, and many
thousands of human remains, contem-
porary with extinct animals of the Qua-
ternary period, if not earlier. We must be
content, therefore, with approximate
solutions pointing up to but not abso-
lutely demnonstrating the truth.

What is a species  Speaking generally
it is an assemblage of individuals who
maintain a separate family type by
breeding freely among thewmselves, and
refusing to breed with other species.
There can be no doubt that this repre-
sents what, at the first view and for a
limited range of time, is in accordance
with actmal facts. The animal and vege-
table worlds are practically mapped-out
into distinct species, and do not present
the mass of confusion which would result
from indiscriminate cross-breeding. It
is clear also that this state of things has
lasted for a considerable time, for the
paintings on Egyptian tomnbs and monu-
ments carry us back more than 4,000
years, and show us the most strongly
marked varieties of the human race
such as the Semitic, the Egyptian, and
the Negro, existing just as they do at
the present day. They show us also such
extreme varieties of the dog specics ns
the greyhound %nd the turnspit, then in
existence ; and the skeletons of animals
such as the ox, cat, and crocodile, which
have been preserved as mummies, show
no appreciable ditference from those of
their modern descendants.

. When we come to look closely, however,
into the matter, our faith in this alsclute
rule of the entire indelpendence of species
is greatly modified. In the lower grades
of life we see everywhere species shading
off inip one another by insensible grada-

tions, and every extension of our know-
ledge, both of the existing animal, vege-
table, and microscopic worlds, and of
those of past geological periods, multi-
Shes instances of intermediate forms,
iffering from one another far Yess than
do many of the individual varieties of
recognised species. In the case of sponges,
for instance, the latest conclusion of
scientific research is this: that if you
rely on minute distinctions hs consti-
tuting distinct species, therc are at least
300 species of one family of sponges,
while if you disregard slight differences,
which graduate into one another, and are
found partly in one and partly inanother
varicty, you must designate them all as
forming only one species. Even in higher
grades, as species are multipled, it be-
comes more and more difficult to say
where one ends and the other begins.
Take the familiar instance of the grouse
and ptarmigan. The red grouse is believed
to be peculiar to the British Islands,
while the ptarmigan is a very widely
spread inhabitant of Arctic regions and
high mountains. Which is more probable
—that the grouse was specially created-
in the British Islands, apparently for
the final cause of bringing sessions of
Parliament to wind-up business in August
or that, as the rigour of the Glacial periO({
abated, and heather began to grow, cer-
tain ptarmigan by degrees moditied their
habits and took to feeding on heather
tops instead of lichens, and by so doing
gradually became larger birds and as-
sumed the colour best adapted for pro-
tection in their new habitation ? In point
of fact, grouse showing traces of this
descent in smaller size and much whiter
plumage are still to be met with. It would
be easy to multiply instances, but this
consideration seems conclusive.

If we reject the Darwinian theory and
adopt that of independent species de-
scended from a specinlly created ancestor
or Fﬂil‘ of ancestors, we are driven by
cach discovery of intermediate or slightly
modified forms, into the assumption of
more and more special acts of creation,
until tite number breaks down under its
owF weight, and belief becomes impos-
sible.

For instance, in the Madeira Islands
alone, 134 species of air-breathing land-
snails have been discovered by naturalists,
of which twenty-one ounly are found in
Africa or Europe, and 113 are peculiar o
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this small group of islands, where they
are mostly confined to narrow districts
and single valleys. Are we to suppose
that each of these 113 species was sepa-
rately created 7 Is it not almost certain
that they are the modified descendants
of the twenty-one species which had
found their way there in a former geolo-
gical period, when Madeira was united
to Africa and Spain ?

There femains only the argument from
the fertility of species inter se and their
refusal to breed with other species.
This also, when closely examined, ap-
pears to be a prima facie deduction, rather
than an absolute law. Dilterent species
do, in fact, often breed together, as is
seen in the familiar instance of the horse
and ass. It is true that in this case the
mule is sterile and no new race is estab-
lished. But this rule is not universal,
and quite recently one new hybrid race,
that of the leporine, or hare-rabbit, has
been created, which is perfectly fertile.
The progeny of dog and wolf has also
been proved to be perfectly fertile during
the four generations for which the expe-
riment was continued. In the case of
cultivated plants and domestic animals,
there can be little doubt that new races,
which breed true and are perfectly fertile,
have been created within recent times
from distinct wild species. The Esqui-
maux dog is so like the Arctic wolf
that there can be little doubt he is either
a direct descendant, or that both are
descendants from a common stock. The
same is true of the jackal and some
breeds of dogs in the JEmst. and Africa,
and other races of dogs are closely akin
to foxes. But all dogs breed freely to-
gether, and can with ditliculty be mated
with the wild species which they so
closely resemble. The modern Swiss
cattle are pronounced by Rutimeyer to
show undoubted marks of descent from
three distinct species of fossil oxen, the
Bos primigenius, Bos longifrons and Bos
Jrontosus.

Thereisnow!in the Zoological Gardens,
in Regent’s Park, a hybrid cow, whose
sire was an American bison 'and its
mother a hyhrid between a zebu and a
gayal. This animal is perfectly fertile,
and has bred again to the bison; but
what is singular is, that this hybrid
resembles much more an ordinary domes-
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tic English cow than it does any of its pro-
enitors. It is totally unlike the bison

th in appearance and disposjtion, an
except in having a projecting ridge
over the withers, it might be mistaken
for a coarse, bony, common cow. Ifa
hybrid bull had been born of the same
type, and mated with this hybrid cow,
there is little doubt that a new race
might have been established, extremely
ditferent from its ancestors.

In fact, nearly all the domesticated
animals have the essential characters of
new races. We cannot point to wild pro-
fenitors existing inany part of the world

rom which they are descended, and when
they run wild tﬁey do not revert to any
common ancestral form.

In the vegetable world instances of
fertile hybrigs are still more abundant,
and the introduction and establishment
of new varieties is a matter of very-day
occurrence.

Now, whatever artificial selection can
do in a short time, natural selection can
certainly do in a longer time, and noth-
ing short of absolute proof of the im-
possibility of species coming into ex-
1stence by natural laws should induce us
to fall back on the supernatural theory,
with all its enormous difliculties of an
innumerable multitude of special
creaticns, most of them obvicusly im-
perfect and tentative—or rather, useless
and senscless on any supposition except
that of a necessary and progressive
evolution. In fact, if it were not for its
bearing on the nature and origin of man,
few would be found to maintain the
theory of miraculous creations, or to
doubt that the world of life is regulated
by fixed laws as well as the world of
matter. But whatever touches man
touches us closely, and brings into play a
host of cherisher aspirations and beliefs,
which are too powerful to be displace
readily DLy calm, scientific reasoning.
Shall man, who, we are told, was created
in God’s imagze and only “a little lower
than the angels,” be degraded into re-
lationship with the brutes, and shown to
be only the last development of an
animal type which, in the case of apes
and monkeys, approaches singularly near
to hign in ph{swal structure? Are the
saints and heroes whom we revere,
and the beautiful women whom we
admire, descended, not from an all-
glorious Adam and all-lovely Kve, - as

-~
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rtrayed in Milton’s “Paradise Lost,”

ut from Paleeolithic savages, more rude
and bes#ial than the lowest tribe of
Bushmen or Australiags? Is the ac-
count of man’s creation and fall in the
Hebrew Scriptures as pure a myth as
that of Noah’s ark, or of Deucalion and
Pyrrba ?

The only answer to these questions is
that truth is truth, and fact 1s fact, and
that it is always better to act and to
believe in conformity with truth and
fact, than to indulge in illusions. There
are many things in Nature which jar on
our feelings and seem harsh and dis-
agreeable, but yet are hard facts, which
we have to recognise and make the best
of. Childhood does not pass into man-
hood without exchanging much that is
innocent and attractive for much that is
stern and prosaic. Death, with its pro-
digal waste of immature life, its sudden
extinction of mature life in the plen-
tude of its powers, its heart-rendinge
separations from loved objects, is a most
disagreeable fact. Butit would not im-
prove matters to keep grown-up lads in
nurseries for fear of their meeting with
accidents, or of becoming hardened by
contact with the world. Progress, not
happiness, is the law of the world ; and to
improveghimself and others by constant
struggles upwards is the true destiny of

In working out this destiny the fear-
less recognition of truth is essential.
Facts are the spokes of the ladder by
which we climb from earth to heaven,
and any individual, nation, or religion,
which, from laziness or prejudice, re-
fuses to recognise fresh facts, has ceased
to climb and will end b{ falling asleep
and dropping to a lower level. .

“Prove everything, hold fast that
which is true,” 1s the maxim which has
raised mankind from savagery to civi-
lisation, and which we must be prepared
to act upon at all hazards and at all
sacrifices, if we wish to retdin that civi-
Jisation unimpaired and to extend it
further.

CHAPTER V
ANTIQUITY OF MAN

Belief in Man’s Recent Origin—Boucher de
Perthes’ Discoveries—ConErmed by Prest-
wich—Nature of Implements—Celts, Scra-
Bet:s, and Flakes—Human Remains in River

rifts—Great Antiquity—lmglements from
Drift at Bournemouth—Bone Caves—Kent’s
Cavern—Victoria, Creswell, and other
Caves—Caves of France and Belgium—
Ages of Cave Bear, Mammoth, and Rein-
deer—Artistic Race—Drawings of Mam-
moth, etc.—Human Types—Neanderthal—
—Attempts to fix Dates—History—Spy,
Trinil — Bronze Age— Neolithic— Danish *
Kitchen-middens—Swiss Loke-Dwellings—
Glacial Period—Traces of Ice—Causes of
Glaciers—Croll’s Theory—Gulf Stream—
Dates of Glacial Period—Rise and Sub-
mergence of Land—Tertiary Man—Locene
Period—Miocene—Evidence for Pliocene
and Miocene Man—Conclusions as to
Antiquity.

GreAaT as the effect has been of the
wonderfuldiscoveries of modern science of
which I have attempted to give a general
view in the preceding chapters, there
remains one which has had the greatest
effect of all in changing the whole cur-
rent of modern thought, viz., the dis-
covery of the enormous antiquity of man
upon earth, and his slow progress up-
wards from the rudest savagery to in-
telligence, morality, and civilisation. It
is needless to point out in what flagrant
and direct opposition this stands to the
theory that man'is of recent miraculous
creation, and that he was originally en-
dowed with a glorious nature and high
faculties, which were partially forfeited
by an act of disobedience. It is im-
portant, therefore, to understand clearly
the evidence upon which rests a con-
clusion so startling and unexpected as
that which traces the ori&in of man back
into the remote periods of geological
time.

It had been long known that a stone
period preceded the use of metals. Flint
arrow-heads, stone axes, knives, and
chisels, rude pottery, and other human
remains lie scattered almost everywhere,
on or near the existing surface, and are
found in the sepulchral mounds and
monuments which abound in all countries
until they are destroyed by the pro-
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gress of agriculture. Theseare certainly
ancient, for their origin was so com-
pletely forgotten that the stone hatchets
or celts (from the Latin celtis, or chisel)
were universally believed to be thunder-
bolts which had fallen from heaven.
But there was no proof that they were
~very ancient, they were always found at
or near the present surface, and if
animal remains were associated with

them, they were those of the dog, ox
sheep, red deer, and other wilc and
domestic species now found in the same
district. Historical record was not sup-

posed to extend beyond the 4,000 or 5,000
years assigned to it by Bible chronology,
and it was thought that this might be
sufficient to account for all the changes
which had occurred since man first be-
came an inhabitant of the earth. Above
all, the negative evidence was relied
on, that égeologist,s had explored far and
wide, and although they had found fossil
remains which enabled them to restore
the characteristic fauna of so many dif-
ferentformations, they had found no trace
of man or his works anywhere below the
present surface. This seemed so con-
clusive that Cuvier, the greatest
authority of the day, pronounced an em-
phatic verdict that man had not existed
contemporaneously with any of the ex-
tinct animals, and probably net for more
than 5,000 or 6,000 years. Here, then,
appearcd to be an edifice based on
scientific fact, in which geologists and
theologians could dwell together com-
fortably, and the weight of their united
authority was sufficient to silence all
objections, and ignore or explain away
the instances which occasionally cropped
up, of human remains found in situations
implying ]greater antiquity.

Suddenly, I may almost say in a single
day, this edifice collapsed like a house of
éarcis, and the fact became apparent that
the duration of human life on the earth
must be measured by periods of tens, if
not of hundreds of thousands of years.

It happened thus: A retired French
physician, Mensieur Boucher de Ferthes
residing at Abbeville, in the valley of
the Somme, had a hobby for antiquar-
ianizm as decided as that of Menkbarns
bimself. Abbeville afforded him a
capital collecting-grouna tror the indul-
gznce of his tastes, as the sluggish

mme flows through a series of peat
mosses, which are extensively worked

for fuel, and afford many remains of the
Gallo-Roman and pre-Roman or Celtic
Period. Higher up, on the slopés of the
ow hills which bYound the wide valley
are numerous beds of gravel, sand, an

brick-earth, which are also extensively
worked for road and building materials.
In these pits remains of the mammoth,
rhinoceros, and other extinct animals are
frequently found, and the workmen had
noticed occasionally certain curiously-
shaped flints, to which they gave the
name of “langues du chat,” or cats
tongues. Some of these were taken to
Monsieur Boucher de Perthes as curi-
osities for his museum, and he at once
recognised them as showing marks of
human workmanship. This put him on
the track, and in the year 1841 he him-
self discovered, i sifu, in a seam of sand
containing remains of the mammoth, a
flint rudely but unmistakably fashioned
by human hands into a cutting instru-
ment. During the next few years a
large quantity of gravel was removed
to form the Champ de Mars at Abbeville,
and many of these celts or hatchets
were found. In 1847, M. Boucher de
Perthes published his “ Antiquités
Celtiques et Antédiluviennes,” giving an
account of these discoveries, but no one
would listen to him. The united
authority of theologians and geologists
opposed an infallible veto on the re-
ception of such ideas, and it must be
admitted that M. Boucher de Perthes
himself did his best to discredit his own
discoveries by associating them with
visionary speculations about successive
deluges and creations of pre-Adamite
men. At length Dr. Falconer, the well-
known pal:contologist, who had brought
to light so many womie_rful fossil remains
from the Scwalik hills in India, happened
to be passing through Abbeville and
visited M. Boucher de Perthes’ collection.
He was so much struck by what he saw
that_on arrivjug in London he spoke to
Mr. Prestwich, the first living authority
on the Tertiary and Quaternary strata,
and Mr. (now Sir John) Evans, whose
authority was equally great on every-
thing relating to the stone implements
found in such numbers in the more
recent or Neolithic Ye:jod. He urged
them to go to Abbeville and examine for
themselves whether there was anythin

in these alleged discoveries. They di

80, and the result was that on' their
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return to England Mr. Prestwich read a
K;,per to the Royal Society on the 19th
ay, 1859, which conclusively and for
ever established the fact that flint imple-
ments of unmistakable human workman-
ship had been found, associated with the
remains of extintct species, in beds of the
Quaternary period deposited at a time
when the Somme ran ‘at a level more-
than 100 feet.higher than at present, and

FriNt HACHE,
From Moulin Quignon, Abbeville.
(Half the actual size.)
(From Lubbock's ‘ Prchistoric Times.")

was only beginning tq excavate its
valley.

The spell once broken, evidence poured
in from all quarters, and although twent‘y-
five years! only have elapsed since Mr.
Prestwich’s paper was read, the number
of stone and other implements worked
by man, deposited in museums, ialready
counted by tens of thousands, and they

| Written in 1884.
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have been found from Western Europe to
Tibet ; in Africa, and Central Australia ;
in fact wherever they have been looked-
for, except in northern countries which
were buried under ice during the Glacial
period. The earliest known authentic wit-
ness to man’s presence in Britain are some
ru_del‘y-worked flints which were found,
mingled with bones of huge extinet ani-
mals, at & great depth in brick-earth at

i

Fuint HAcue,
From St. Acheul, Valley of the Somme.
(IIalf the actual size.)

Hoxne, in Suffolk. Some idea of the im-
mense number of these rude implements
may be formed from the fact that the
valley system of one small river, the
Little Ouse, which rises near Thetford
and flows into the Wash after a course of
twenty-five miles, has within little more
than ten yesrs yielded about 7,000 speci-
mens.

They have been found in great abun-
dance also in the valley gravels of the
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Thames, Ouse, Wiltshire Avon, and in
fact in all the river-gravels and brick-
earths of the south and south-east of
England ; and in those of the Somme,

FrLixt HAcHe,
From Hoxne.
(Half the actual size.)

From Lubbock’s *‘ Prehistoric Times.™)

Oise, Seine, Loire, and all the Frincipnl
river systems of France ; and only in less
numbers, probably because they have
been less looked-for, in similar sitnations
over an area cxtending from Central and
Southern Europc to the Far East. It is
a remarkable fact about these river-drift
implements that they are all nearly of the
same type and found under similar cir-
cumstances, tuat is to say, in the gravels,
sands, brick-carths, and fine silt or loess
deposited by rivers which have either
ceased to run, or which ran at levels
hiﬁher than their present ones and were
only beginning to excavate their present
valleys. Also they are always found in
ussociation with remains of what is known

as the Quaternary S&s distinguished from
recent or existing fauna) represented by
the mammoth or woolly-haired elophant,
thethick-nosed rhinoceros,and other well-
known types of extinct animals, The
general character of these implements is
very rude, implying a social condition
at least as low as that of the Australian
savages of the present day. They consist
mainly of the flake; the chopper, or peb-
ble roughly chipped to an_edgg on one
side ; the scraper, used probably for pre-
paring skins ; pointed flints used for bor-
ing ; and by far the most abundant and
characteristic of all, the Adche or celt, a
sharp or oval implement, roughly chipped
from flint or, in its absence, from any of
the hard stones of the district, such as
chert or quartzite, and intended to be
held in the hand and used without any
haft or handle.

These hdches are evidently the first rude
type of human tools from which the later
forms of the axe, adze, chisel, wedge, ctc.
have been derived by a very slow and
lengthened process of evolution. They
differ, however, in many essential re-
spects, from the more perfect stone celts
of later periods and of modern savages.
The chipping is very rude, they are never
ground or polished, the pointed end is
that intended for use, the butt end being
loft blunt, showing ¥
that the hdche was
not hafted but held
in the hand; while
the converse is al-
ways the case with
the finely-chipped or
polished stone celts
and hatchets of the
Neolithic period,
which, in its later
stages, are to all in-
tents and purposes
similar to modernim-
plements, only made
of stone instead of
metal.  But - these
Palicolithic hdches ave
only one step in ad-
vance of the rude
natural stonie which
an intelligent orang
or chimpmanzee might .
pick up to crack a cocoa-uut with, or to

rub up a root from the earth, or an
1nsect from a rotten tree.

At the same time there is not thc re-

POLISHED STONE AXE.
Neolithie,
(Half tho actual size.)
(From Lubhock’s
‘‘ Prehistoric l'iies.”)
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motest doubt as to their being the work
of human hands. When placed side by
.side with the rudest forms of stone hat-
chets actually used l:éy the Australian and
«other savages, it is difficult to dctect any
dference. If placed in an ascending
series, from the oldest and rudest, to the
finely-finished axes and arrow-heads of
the period immediately preceding the use
of metal, the progressmay be clearly traced
by insensible %wdations. The blows given
to bring the block to the desired shape by
intentional chipping have left distinct
marks ; and archzologists have succeeded,
with a little practice, in fashioning sim-
ilar implements from modern flints In

FLINT ADZE,
From Danish Kitchen-middens.

river drifts, since they have been formed
under conditions where the preservation
of such remains would be very unlikely.
In fact, as Sir John Lubbock (now Lord
Avebury) points out, the bones found in
the river-gravels are almost invariahl

those of animals larger than man, sucK
as the mammoth and rhinoceros. Still a
few human bones have been found, suffi-
cient to show that these river-drift men
were probably a dolichocephalic or long
and narrow-headed race, with prominent
jaws, massive bones, and great muscular
strength, but still, although rude and
savage, of an essentially human type,
and going a very little way towards bridg-

MopERN STONE ADZE,
New Zealand.

(From Lubbock’s * Prehistoric Times.”)

fact, forgeries have been made by work-
men in %ocalities where collectors were
eager and credulous, though fortunately
such forgeries are easily distinguished
from genuine antiquities by the different
appearance of the old and recent frac-
tures, and other signs which make it
almost impossible to deceive an expe-
rienced eye. The conclusion, therefore,
of one of our best archmologists may be
safely accepted, that it is as*impossible
to doubt that these rude stone flakes and
hatchets are works of human arfy as it
would be if we had found clasp-knives
and carpenters’ adzes.

The remains of human skeletons are,
a8’ might be expected, very rare in these

ing over the gap between the savage and
the ape.
A more complete view, however, of the
conditions of human life at these remote
criods is afforded by the evidence given
y caves, where naturally the remains of
man are more abundant and much better
preserved. Before entering, however, on
the examination of this class of evidence,
it may e well to give an instance which
may help to familiarise the imagination
with the vast periods of time which must
have elapsed since Paleolithic man left
these ruSe implements within reach of
river floods.
Among the gravelsin which Palaolithic
hdches have been found, are some which
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cap the cliff at Bournemouth at a height
of about 130 feet above the sea. i8
ravel ¢an be traced in a gradual fall
rom west to east, along the Hampshire
"coast and the shores of the Solent to
beyond Spithead, and was evidently de-
posited by a river which carried the
drainage of the Dorsetshire and Hamp-
shire downs into the sea to the eastward,
and of which the present ‘Avon, Test, and
Itchen were tributaries. But for such a

river to run in such a course the whole of

Poole and Christchurch bays must have
been dry land, and the runge of chalk
downs now broken through at the Needles
must have been continuous. To borrow
the words of Evans in his “ Ancient Stone
Implements,” “ Who, standing on the
edﬁe of the lofty cliff at Bournemouth,
and gazing over the wide expanse of
waters between the %esent shore and a
line connecting the Needles on the one
hand and the Ballard Down Foreland on
the other, can fully comprehend how
immensely remote was the epoch when
what is now that vast bay was high and
dry land, and a long range of chalk
downs, €00 feet above the sea, bhounded
the horizon on the south? And yet this
must have been the sight that met the
_eyes of those primeval men who fre-
quenteq the banks of that ancient river
which buried their handiworks in gravels
that now cap the cliffs, and of the course
of which so strange but indubitable a
memorial subsists 1n what has now be-
come the Solent Sca.”

Any attem}pl)t to assign a more precise
date than the vague one of iImmense
antiquity to these early traces of primeval
man, had. better be postponed until we
have examined the more detailed and
extensive body of evidence which has
been afforded by the exploration of caves,
to which the great discovery at Abbeville
‘at once gave an immense impulse, and
which has since been prosecuted in
England, France, Belgium, and Germany,
with the greatest ardour and success.

The caves in which fossil remaiuns are
found occur principally in limestone
districts. They are due to the property
which water possesses, when charged
with a small quantity of carbonic acid, of
dissolving lime. Rain falling ®n the
earth’s surface takes up carbonic acid
from contact with vegetable matter, and
8 portion of it finds its way through
cracks and crovices in the subjacent rock

to lower levels, where it comes out in
springs of hard water charged with carb-
onate of lime from the rock which it has
dissolved. It has been calculated that
the average rainfall on a square mile of
chalk thus carries away about 140 tons
of solid matter in a year. In this way
underground channels are formed, some
of which become large enough to admit
of streams flowing through t{hem, and
even rivers, as is seen in the limestone
district of Carinthia, where considerable
rivers are swallowed up and run for miles
bencath the surface. Ifn this way caverns
are formed, or sometimes a series of
caverns, which represent the pools of the
rivers which formerly flowed through
them. Accumulations of whatever may
have been brought down by the stream
were formed at the botton of these pools,
and when, owing to changes in level or
denudation of the gathering grounds, the
rivers ceased to flow in the old channel,
the pools became dry and were converted
into caves, in which wild beasts and man
found shelterand left their remains, The
débris thus formed accumulated with a
mixture of blocks which fell from the
roof, and of red loamy earth consisting
of the residuc of the limestone rock in-
soluble in water, and of dust and mud
brought in by winds and floods, and
occasionally interstratified by beds of
stalagmite, composed of thin films of
crystalline carbonate of lime, deposited
drop by drop by drippings through the
rock forming the roof of thecave. These
drip]])ings form what are called stalactites,
which hang like pendent icicles from the
roof of caves, and as the drip falls from
these it forms a corresponding deposit,
known as stalagmite, on the floor below.
The formation of this deposit is neces-
sarily extremely slow, and it only goes
on when the drops of water charged with
a minute excess of carbonate of lime
come in contact with the air; so that
whenever the floor of the cave was under
water no stalagmite could be formed.
The alternations, therefore, of deposits of
stalaggnite represent alternations of long
periods during which the cave was

enerally dry or generally flooded.
f)uring the dry periods, when the cave
happened to be inhabited, the treadings
on t?le floor would prevent the accumula-
tion of an unbroken deposit of pure
stalagmite, and the crystalline matter
would be employed in forming a solid
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cement of the various débris into what is
known as a breccia.

Another class of caves, or rock-shelters
has been formed along the sides
valleys bounded by cliffs, where the
stratification is horizontal or nearly so .
but the different beds vary much in
hardness and permeability to water.
The softer strata weather away more
rapidly than the others, and thus form
shallow caves or deep recesses in the face
of the cliffs, with a floor of hard rock
below and a roof of hard rock above,
which afford dry and cornmodious shelters
for any sort of animal, including man.
In other respects they resemble the first
class of caves in having their contents
cemented into a breccia by the dripping
of water charged with carbonate of lime
from the roof, and, if the cave happened
to be deserted for a long period, this
deposit would in the same way form a
bed of stalagmite and seal up securely
everything below it. Insome cases,also,
the roof would fall in, and thus preserve
everything previously existing in the
cave for the investigation of future
geologists.

With these general remarks readers
will be able to understand the evidence
atforded by the remains of man found in
caverns. will begin by taking as a
typical case that of Kent’s (‘avern, near

orquay, because it is one of the carliest
and best known, and all the fucts con-
cerning it have been verified by explora-
tions carefully conducted by a comuittee
appointed by the British Association in
1864, which comprised the names of the
most eminent authorities in geology and
paleontology, including those of Sir
Charles Lyell, Sir John Lubbock, Mr.
Evans, Mr. Boyd Dawkins, Mr. Pengelly,
and others.

The cave is about a mile east from
Torquay harbour, and runs into a hill of
Devonian limestone in a winding course
expanding into large chamnbers connected
by narrow passages. The following is a
series of deposits in descending order in
the large chainber near the entrance :

1. Large blocks of limestone which

have fallen from the roof.

2. A layer of black, muddy mould,

three inches to twelve inci:es thick.

3. Stt;‘la mite one foot to three feet

thick.

4. Red cave-earth with angular frag-

ments of limestone of variable

thickness, but in places five to six
feet thick.

In the black earth above the stalagmite
were found a number of relics of the
Neolithic or polished stone period, with
a few articles of bronze and pottery,
some of which appear to be of a date as
late as that of tjle Roman occupation of
Britain. Associated with these are bones
of ox, sheep, goat, pig, and other ordinary
forms of existing species, and there is an
entire absence of any older fauna, or of
any of the ruder forms of Palmolithic
implements. When we get below the
stalagmite into the underlying cave-
earth, the case is entirely reversed. Not
a single specimen of polished or finely-
wrought stone, or of pottery, is to be
found ; a vast number of celts or hdches,
scrapers, knives, hammer stones, and
other stone implements, are met with,
which are all of the rude Palzolithic type
found in river drifts, with a few bone
implements such as harpoon-heads, a pin,
an awl, and a necdle, like those frequently
met with in the caves of France and
Belgium. Associated with these are a
vast number of bones and teeth, all of
which belong to the old Quaternary fauna,
of which many species have become
extinct and others have migrated to
distant latitudes.

The following is a list of the mamn-
malian remains which have.been found
in this cave-earth below the stalagmite :

ABUNDANT.

The Cave Lion, a large extinct species of
lion.

Cave Hyxna, a large extinct species of
hyzana.

Cave Bear, a large extinct species of bear.

irizzly Bear. -

Mammoth (Z/ephas prmigenius).

Rhinoceros (7'ichorinus), woolly or thick-
nosed extinct species.

Horse.

Bison. .

Irish Elk.

Red Deer. ¢

Reindeer.

SoARcE.

Wollf.

Fox.

Glutton.

Brown Bear.

Uraus. .

Hare.

Lagomys, tailless Arctic bhare.

Water Vole. )

Field Vole.
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Bank Vole,

Beaver.

And one specimen of the Machairodus, or
Great Sabre-toothed Tiger, which is one
of the characteristic gpecies of the upper
Miocene and Pliocene formations,

L]

These constitute a fauna which is char-
acteristic of the Pleistocene, Quaternary,
or Paleolithic period, and essentiali);r
different from that of the prehistoric or
Neolithic period, which is practically the
same as that now existing, Wherever
remains of the mamomoth, woolly rhino-
ceros, and cave bear are found, Palao-
lithic implements may be expected, and
conversely. In fact Palzolithic man is
as essentially part of the characteristic
fauna of the (fuaternnry period, as the
Palezotherium 1s of the Focene, or the
Deinotherium and Hipparion of the
Miocene.

A large number of other caves have
been explored in England, notably the
Victoria Cave near Settle, in Yorkshire,
the Cresswell Caves in Derbyshire, the
Gower Caves in South Wales, the Brix-
ham Cave in.Devonshire, the Woking
Cavein Somersetshire, and King Arthur’s
Cave in Herefordshire, and the results
have been everywhere practically the
same as those at Kent’s Cavern. The
same class of implements have been
found end the same fauna, with the oc-
casional addition of a few species, among
which the ehippopotamus and  Flephus
antiquus are the most remarkable.

So far as the river drifts and British
caves are concerned, all that we could say
of the Palicolithic period is that it is of
vast antiquity, and must have lasted for
an immense time, as it was in force for
the whole time requisite for rivers like
the Somme or Avon, which drain small
areas, to cut down their present valleys,
often two or three miles wide, from the
level of their upper gravels, which are in
many places 100 to 150 feet above the
level of the highest floods of the present
rivers. .

But the caves of France and Belgium
supply us with more evidence, and enable
us to trace the history of long periods of
Paleeolithic time, and study,in detail the
succession of changes that have occurred,
and the habits, arts, and industries of the
various tribey of primitive nftn who
occupied these caves and rock-shelters at
these remote periods. In fact, it may be
saiq with truth that we know more about

the men who chased the mammoth and
reindeer in the South of France perhaps
50,000 years ago, than we do about those
who lived there immediately before the
classical era, or less than 5,000 years ago.

In certain provinces of France and
Belgium it happens fortunately that
there are extensive districts of limestone,
in which caverns and rock-shelters are
extremely abundant and full of Paleo-
lithic remains in an excecllent state of
preservation. The abundance of such
caves may be estimated from the fact
that the cliffs, bounding one small river,
the Vezére, in the department of Dor-
dogne in the South of France, contain
in a distance of eight or ten miles no
fewer than nine different stations, each
of which has given a vast variety of
remains embedﬁed in the breccias and
cave-earths of their respective tloors;
and the small river Lesse in Belgium has
been scarcely less prolific.  Of the abun-
dance of the human and animal remains
found in such caverns it may be suflicient
to say that one alone, that of Chaleux in
the valley of the Lesse, is computed by
Dumont to have yielded not less than
40,000 distinct objects.

The great abundance of remains thus
collected, both of human bones and im-
plements, and of animals contempora-
neous with them, have made it possible
to classify and arrange, in relative order
of time, a good many of the subdivisions
of the Paleolithic period. This has been
done partly by the order of supérposition
and partly by the greater or less rude-
ness of the implements of stone and
bone, and by the greater or less abund-
ance of those animals of the Quaternary
fauna which appeared first and disap-
peared soonest. The result has been to
show that the period when vast herds
of reindeer roamed over the plains of
Southern France up to the Pyrenees was
not the earliest, but was preceded by a
long period when the reindeer was scarce,
and the remains of the mammoth, cave
bear, and cave hywena were more abun-
dant than in the following ages. The
implements of this period are. of the
earlier river-drift type and extremely
rude, and there is an almost entire
absence of instruments of bone.

Gradually as we pass u}fwards the
more Southern forms of elephant, rhino-
ceros, antelopes, and great carnivora dis-
appear, and the mammoth and cave bear
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become scarcer, while the reindeer be-
comes more and more abundant until at
length it furnishes the chief source of
food, and ite horns one of the principal
materials for the manufacture of imple-
ments. Concurrently with this cha.nﬁe
we find a progressive improvement in the
arts of life, as shown by stone imple-
ments more carefully chipped into a
reater variety of forms, and arrow and
ance-heads, barbed: harpoons, awls, and
needles for sewing skins, made chiefly
from the antlers of the reindeer.

At length we arrive at one of the most
interesting facts disclosed by these re-
searches, that during one of the later or
reindeer periods of the Palsolithic era,
many of the caves in the South of France,
and also -in Switzerland and Southcrn
Germany, were occupied by a race who,
like the Iisquimaux of the present day,
had a strong artistic tendency, and were
constantly drawing with the point of a
flint on stone or bone, or modelling with
flint knives from horns and bones,
sketches of the animals they hunted,
scenes of the chase, or other objects
whie¢h struck their fancy. These are ex-
ceedingly well done, so that there is no
difficulty in recognising the animals in-
tended to be represented, among which
are the mammoth, cave bear, reindeer
wild horse, and wild ox. The sketch o
the mammoth which is engruved on a
Eiece of ivory, from the cave of La

fadeleine in the valley of the Vezére, is
particularly interesting, as it corresponds
exactly with the mammoth whose body
was found entire in frozen mud on the
banks of a river in Siberia, and it sets at
rest, all possible question of man having
been really contemporary with this ex-
tinct animal in the South of France.

The drawings and carvings of other
animals, especially of the reindeer, are
often extremely spirited, and one es-
pecially of a reindeer engraved on a bit
of bone from a cave at Thayngen, near
Schaffhausen in Switzerland, would do
credit to any modern animal painter. A
very few human figures are found among
these primeval drawings, but strengely,
while the animusls are so well drawn
those of men are very inferior and
almost infantine in execution. They are
suflicient, however, to show that the naked
savage of Périgord, armod with a stone
lance or javelin, pursued and slew the
formidable aurochs. To these may

be added rock-carvings in Denmark, and
figures on limestone cliffs in the Maritime
Alps, while if, as some authorities, among
them Arthur Evans and Sergi, think
they point to,a primitive script, still
more important are the characters

ainted in peroxide of iron on pebbles

iscovered g Piette in the Mas-d’Azil
cave, in the South East of France.

We do not, however, depend on these
drawings for evidence of the sort of men
who inhabited these caves in Palmolithic
days. A large number of skulls and
complete skeletons have been found in
different  caves, some of which have
served as sepulchral vaults for families
and tribes, while in others individuals
have been crushed by falls of rock, or
otherwise interred, and in a few cases
skulls and bones have been found at
great depths in river drifts, and in the
loess, or fine glacial mud which fills up
the valley of the Rhine and other areas
over which the great Swiss glaciers when
melting poured their turbid streams.

From among the more important dis-
coveries of remains of man himself, there
may be chosen as typical : 1, those from
the Spy cavern ; 2. from the Neanderthal
cavern ; and 3. from the pliocene deposits
of Trinil, Java.

1. The Betche aux Roches cavern at
Spy, Belgiun, yielded two neaxly com-
plete skeletons of a male and female,
associated with a large nwnber of im-
plements of a character somewhat above
those of the Drift. The skulls had
enormous superciliary (eyebrows) ridges,
receding foreheads, massive jaws, and
other apelike features to which the
general character of the rest of the
skeletons approximated. These remains
were discovered in 1886.

2. Thirty years earlier there was found
in a Quaternary deposit in the Feldhofen
cave of the Neander Valley, Rhenish
Prussia, a calvaria, or brain-cap, in-
dicating similar features wo those of the
Spy skulls, and pronounced by Huxley
“ag the most apelike” yet discovered to
that time, although not approaching
the assumed special features of the
“missing lirk.” -

3. More remarkable than either of
these specimens are the hrain-cap, thigh-
bone, and two molar treth, found in
1891-92 by Dr. Eugéne Dubois in the
upper pliocene beds at Trinil, on the
banks of the river Bengavan, in .Tava,
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EARLIRST PORTRAIT Or A MAN, witH SErRPENT AND Horses' [Orans
Frowu Grotto of Les Eyzies. Reindeer Period.

. ReINpEER FxRDING.
From Grotto of Thayugen, near Schafibausen, Switserland.
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which-he holds to be the fragments of an
animal named by him Pithecanthropus
Erectus, or ‘“upright ape-man.” The
several portions were found adjacent, but
at different times, so that their identity
as parts of the same individual has been
questioned. But although anthropolo-
gists are not in agreement as to the
remains being positively human, the
majlority hold that opinion, and it is not
without significanceé to note that the
bones were found in that part of the
globe where it is highly probable that
man and ape became difierentiated.
comparison of the eranium with that of
Neanderthal shows that it is of decidedly
lower type, and that it may be classified
as between the Neanderthal man and the
gorilla.

In trying to fix anything like definite
dates for man’s existence upon earth, we
must reverse the process by which we
have proved the enormous antiquity of
his earliest remains, and ascend step by
step from the known to the unknown.
The first step is that supplied by
history.

Until very recently, the palm of an-
tiquity, limiting that term to the historic
period, rested with Egypt. Its chron-
ology started with Menes, its reputed ear-
liest king, whose date Professor Flinders
Petrie fixes at 4777 B.c. “ with a possible
error of a century.” The old scepticism
as to the actual personality of the ancient
Pharaohs is dispelled by modern research,
Professor Petric having found traces of
kings before Menes, while there appears
good reason for accepting Dr. Borchardt's
claims to have discovered the actual
tomb and personal relics of that king at
Nagada, a little north of Thebes.

But it would seem that ligypt must
yield priority to DBabylonia. For in
recent excavations at Nuifar or Nippur,
in Northern Babylonia, Dr. Hilprecht
has unearthed from the deepest human
deposits in the ruins of the temple of
Bel a number of tablets which he
contends justify him in dating the
founding of that temple, and the first
settlement ¢ the city, “somewhere be-
tween 7,000 and 6,000 B.C. and possibly
earlier.” And as the tablets are in-
scribed with cuneiform characters, which
are the slow outcome of picture-writing,
as are all other alphabetic and syllabice
signs, it may yet be proved that Babylonia
poseessed a seript at least 1,300 years

before the earliest known Egyptian
hieroglyphs. It is true that their love of
the decorative and their veneration for
what is old may explain the persistence
of the use of primitive modes of writing
among the Egyptians, but this cannot
weigh against the argument that the
more central position of Mesopotamia
gave her advantages which quickened
culture within her borders.

Nor do these two great empires mono-
polise the story of antiquity. Explor-
ations in Greece and the surroundin
archipelago have brought to light a thirg
venerable centre, perchance an indigenous
centre of civilisation, whose relics show
that “we have probably to deal with a
total period of civilisation in the Algean
not much shorter than that in the Nile
Valley.” So that centuries before the
Phwnicians launched their craft upon
the Midland Sea, or sailed beyond the
Pillars of [Tercules, and at a period when
the Iliad and Odyssey were not in
existence, there was active intercourse
between East and West, intercourse, as
evidenced by the discovery of a com-
mercial seript, even between Arabia and
Iberia. Thus does the epigraphic and
other material which the spn(}e of the
antiquarian has upturned and the skill
of the philologist deciphered, push ever
farther back the horizon of «history.
But beyond that receding marge lie the
vast domains of man’s pasy which it is
the province of the prehistoric archee-
ologist, the palweontologist, and the geol-
ogist to explore.

IHere, then, we take leave of the one
and follow the guidance of the other.

The earliest historical civilisations were
all acquainted with metals, chiefly in the
form of bronze, which is an alloy of
copper and tin, very hard, easily cast,
and well adapted for cvery description of
tool and weapon. Indeed, it has only
been superseded by iron within recent
historical times. DBut tke Dronze Age
was preceded by a long Neolithic period,
when stone, finely wrought and often
ground or polished, was used for the
purposes to which metal was afterwards
applicd. The men of this Neolithic
period, who reached Iurope from the
east or south, probably from both regions
were compuratively civilised ; they ha
all the common domestic animals, the
dog, horse, ox, sheep, goat, and pig ; also
some of the cultivatef cereals and fruits ;
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they knew the arts of cooking, spinning,
weaving, and pottery, they were grouped
into clams and tribes, and lived in villages.
Some think the Iberian, or Basque people
may be a remnant of this Neolithic race,
Who were driven westward by the later
wave of Celtic migration just as the
Celts were driven by the still later waves
of Teutonic and Slavonic inunigrants. Be
this as it may, it is certain that a
Neolithic people were spread very widely
over the globe, as their remains of very
similar character are found almost every-
where in Europe, Asia, and America, and
always in association with the existing
or most recent fauna and configuration
of the earth’s surface.

The difficulty in assigning any precise
date for these remains arises very much
from the fact that the Neolithic passed
into the Bronze or historical civilisation,
at different times in different countries.
The Australians, the Polyunesians, and the
Esquimaux were or are still in the Stone
period, while steam-engines are spinning
cotton at Manchester, and the most
famous cities of Egypt and the East have
been for centurics buried under shapeless
mounds of their own ruins. It is probable
that all Europe remained in the Neolithic
stage for many centuries after the his-
torical date of the commencement of the
Egyptian empire.

Stall therg are some remains which may
enable us to form an approximate con-
jocture of the time during which this

eolithic period may have lasted.

The two principal clues are furnished :

1. By the Danish mosses and kitchen-
middens.

2. By the Swiss lake-dwellings.

In Denmark thereare a number of peat
mosses varying in depth from ten to thirty
fect, which have been formed by the
filling-up of small lakes or ponds in
hollows of the Glacial drift. Around
the horders of,these mosses, and at vari-
ous depths in them, lie trunks of trees
which {:nve grown on thefr margin. At
the prescnt surface are found beech-trees,
which are now, and have been throughout
the whole historical period of 2,000 years,
the prevalent form of forest vegetation
in Denmark. Lower down is found a
zone of oaks, a treo which is uvew rare
and almost superseded by the beech. And
still lower, towards the bottom of the
mosses, the fallen trees are almost en-

. tireby Scotch firs, which have been long

b1

unknown in Denmark and when intro-
duced will not thrive there. It is evident
therefore, that there have been three
changes of climate, causing three entire
changes in the forest vegetation in Den-
mark, since these mosses began to be
formed. The latest has lasted certainly
for 2,000 years, and we cannot tell how
much longer, so that some period of more
than 6,000 years mnust be assumed for the
three changes. °

Now, it is invariably found that remains
of the Iron Age are confined to the pre-
sent or beech era, while bronze is found
only in that of oak, and the Age of Stone
coincides with that of the Scotch fir.

The kitchen-middens afford another
mentorial of the prehistoric age in Den-
mark. There are mounds found all alon
the sheltered sea-coasts of the mainlan
and islands, consisting chiefly of shells of
the oyster, cockle, limpet, and other shell-
fish, which have been caten by the ancient
dwellers on these coasts. Mixed-up with
these are the bones of various land ani-
mals, birds, and fish, and flint flakes,
axes, worked bones and horns, and other
implements, including rude hand-made
pottery. The relics are very much the
same as those found in the fir zone of the
peat mosses, and although old as com-
pared with the Iron or historical age,
they do not denote any extreme antiquity.
The shells are all of existing species,
though the larger size of some of those
found on the shores of the Baltic shows
that the salt water of the North Sea had
then a freer access to it than at present.
The bones of animals, birds, and fish are
also all of existing species, and no re-
mains of extinct animals, such as the
mammoth, or even of reindeer, have been
found. By far the most common are the
red deer, roe-decr, and wild boar. The
dog was known, and appears to have
been the only domestic animal among the
earliest Neolithic peoples.

Most of the stone implements are rude,
but a few carefully-worked weapons have
been  found, anzg a few specimens of
polished axes, which, with the presence
of pottery and the nature of the fauna,
show conclusively that these Danish re-
mains are all of the Neolithic age and
sul:sequent to the close of the Glacial

criod. In fact, similar shell mounds are
ound in almost all quarters of the globe
where savage tribes have lived on the
gea-coast, subsisting mainly on shell-fish,
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and they are probably still being formed
on the shores of the Greenland and Arctic
Seas, and in Australia, and remote islands
of the Pacific.

Human remains are scarce in these
Danish deposits, but numerous skulls
and skeletons have been found in tumuli
which, from their situation and from
stone implements being buried with the
dead, may be reasonably inferred to be
those of the people of the peat mosses
and shell mounds. They denote a short
race with small and very rocund heads, in
many respects resembling the present
Lapps, but with a more projecting ridge
over the eye.

On the whole, all we can conclude from
these Danish remains is that at some
period, not less than 6,000 or 7,000 years
ago, when civilisation had already been
long established in the valley of the Nile,
rude races resembling the Lapps or Es-
quimaux lived on theshores of the Baltic,
who, although so much more recent,
and acquainted with the domestic dog,

ttery, and the art of polishing stone,
had not advanced much beyend the con-
dition of the later cave-men of the South
of France ; and that this race was suc-
ceeded by one which broughtin the much
higher avilisation of the Bronze Age.

he lake-dwellings of Switzerland give
still more detailed and interesting infor-
mation as to Neolithic times.

During a very dry summer in 1854, the
Lake of Zurich fell below its usual level
and disclosed the remains of ancient piles
driven into the mud, from which a num-
of deer-horns and other implements were
dredged up. Thisled tofu 1't,}mr researches,
and the result has bLeen that a large
number of villages built on these piles
has been discovered in almost all the
Swiss lakes, as well as in those of Italy
and other countries. On the whole, more
than 200 have been discovered in Swit-
zerland, and fresh ones are being con-
stantly brought to light. They range
over a long period, & few belonging to
the Iron Age and even to Roman times ;
while the greater number are almost
equally divided between the Age of
Bronze and that of Stone. Some of them
are of large size, and must have been
long inhabited and supported a numerous

pulation, from the 1mmense number of
immplements found, which at one station
alone, that of Concise. on the Lake of
Neufchitel, amounted to 25,000. These

implements consist mainly of axes, knives,
arrow-heads, saws, chisels, hammers, awls,
and needles, with a ?ﬁuantity of<broken
pot,t,er{, spindle-whorls, sinkers for nets,
and other objects.

In the oldest stations, where no tracé
of metal is found, and the decay of
the piles to a lower level shows the
greatest antiquity, the implements are
all of the Neolithic type, and the animal
remains associated with them are all of
the reeent fauna. There are no mam-
moths, rhinoceroses, or reindeer; the
wild animals are the red deer and roe, the
urus, bison, elk, bear, wolf, wild cat, fox,
badger, wild boar, ibex, and other exist-
ing species ; and of domestic animals, the
dog, pig, horse, goat, sheela, and at least
two varieties of oxen. Birds, reptiles,
and fish were all of common existin
species. Carbonised ears of wheat an
barley have been found, as also pears and
anlcs, and the seeds, stones, and shells
of raspborry, blackberry, wild plum,
hazel-nut, and beech-nut. Twine, and
bits of matting inade of flax, as well as
the occurrence of spindle-whorls, show
that the pile dwellers were acquainted
with the art of weaving.

On the whole, these pile-villages show
that a large population lived in Switzer-
land for a long time before the dawn of
history,and that they had already attained
a considerable amount of ciyilisation at
their first appearance, which went on
steadily inereasing down to the time of the
Roman conquest. Various attempts have
been made to fix an approximate date for
the earliest of these pile-villages, but they
have not been very successful. They
have been based mainly on the amount
of silting up which has taken place in
some of the smaller lnkes since the piles
were driven in, as compared with that
which has occurred since the Iloman
period. The best calculations appear to
show that 6,000 or 7,000 years ago
Switzerland was already inhabited by
men who used polished stone implements,
but how long they had been thero we
have no distinct evidence to show.
Perhaps 10,000 years may be taken as the
outside limit of time that can be allowed
for the Neolithic period in Switzerland,
Denmarxk, or any known part of Europe.

In Elg"ypt, however, therb is evidence of
a much greater antiquity. Fragments
of pottery, which was entirely unknown
in the Palweolithic age, have been browght
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»up by borings in the Nile Valley from
depths which, at the average rate of ac-
eumulation there during the last 3,000
vears of three inches apd a half in a
tentury, would denote an age of from
13000 to 18,000 years. Looking at the
dense population and high civilisation of
Egypt at the commencement of history,
7,000 years ago, it is highly probable that
this time at least must have elapsed
since the country was first occupied by a
settled agricultural population as far
advanced in the arts of life as the lake-

. dwellers of Switzerland.

Any calculation, however, of Neolithic
time takes us back a very short step in
the history of the human race. The
Paleolithic period must evidently have
been of vastly longer duration.

Here it is convenient to note that the
theory of an absolute break, through geo-
logical changes and subordinate causes,
between - the Palaolithic and Neolithic
Ages which long held the field, has dis-
appeared (except in Great Britain) before
the evidence against tenantless intervals
in prehistoric times. The tools and
weapons found in certain caves, as at
Solutré, in the Magon district, and at
Mentone, show an overlapping of earlier
and later specimens, which witness to
fusion ig more or less degree between
prehistoric peoples. Doubtless in the
more northegly parts of the Continent
there were local migrations and retreats,
but there was ne wholesale withdrawal
or extermination of the ruder races,
leaving vacant areas for their conquerors.
Kurope has been continuously inhabited
by man since he first set his foot in it, and
the proofs of this, ever increasing, come
in the shape of the rude specimens of
art which link Northern with Southern
Europe, and, what is of the deepest
interest, both regions with the LKastern
Mediterranean.  For these and other
materials, more advanced in character
are revolutionising the old theories o
Luropean civilisation, whith held it to

a wholly importeci product, and are
showing how indigenous that culture
wasg, originating, mayhap, as shown
already, in the islands of the Algean, and
diffusing itself, not without Oriental
influences upon it, in westerly direstions.

In carrying ‘our researches further
back, the possibility of assigning any-
thing like a definite date for the existence
.of man depends on the question whether

it is possible to fix any approximate dates
forthe commencement and duration of the
Glacial period.

In the first place, how do we know
that there has been any such period

In England we are more familiar with
water than with ice ; we therefore recog-
nise at once the signs of the action of
water. If we come across a dry channel,
winding in alternating curves between
eroded banks, and showing deposits of
gravel and silt, we say without hesitation,
“Here a river formerly ran.”” But if we
had lived in Switzerland, we should
recognise with equal certainty the signs
of glacial action. Suppose any one
visiting Chamouni walks up the valley
to the foot of the Mer de Glace, where
the Arve issues from the glacier, let us
say in autumn, when the front of the
glacier has shrunk back some distance
what does hesee? Rounded and polishe(l
rocks, which seem as if they had been

laned by a gigantic plane working
gownwards over them, and on these a
mass of miscellaneous rubbisb shot down
as if from a dust-cart, consisting of
stones of all sizes, some of them bouiders
as big as a house, scattered irregularly
on a mass of clay and sand. When le
looks more closely he will see that these
stones are not rounded as they would be
by running vater, but blunted at their
angles by a slow grinding action ; and
in many cases, both the stones and the
rocks on which they rest are scratched
and striated in a direction which is that
of the glacier's motion. At the bottom
of this rubbish-heap he will tind the clay
into which the rock has been ground by
the full weight of the glacier, very stiff
and compact ; while if he looks down the
valley, he will see, on a hot day, a swollen
and turbid river issuing from the melt-
ing ice and flooding the meadows, on
which it will leave a deposit of fine mud.
These are effects actually produced by
ice; and wherever he sces them he can
infer the former presence of a glacier, as
certainly as when he sees a bed of
rounded pebbles he infers the former
presence of running water. The planed
rocks are commonly known as roches
moutonndes, from a fancied resemblance of
their smooth, rounded hummocks to the
backs of a flock of sheep lying down;
the rubbish heaps are called moraines ;
and the stiff bottom clay with boulders
embedded in it is called the grund-
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moraine, till, or boulder clay ; while the
blunted and scratched stones are said to
be glaciated.

These tests, therefore, roches moutonnées,
moraines, boulders, and glacinted stones,
are infallible proofs that wherever we
find them there has been ice-action,
either in the forin of glaciers, or of ice-
bergs, which are only detached portions
of glacigrs floated-olf when the glacier
ends in the sea. Now, if our inquirer
extends his view, he will find that these
signs, the meaning of which he has
lenrned at the head of the valley of
Chamouni, are to be found equally in
every valley and over the whole plain of
Switzerland, up to a height of more than
3,000 feet on the slope of the opposite
Jura range, while on the Italian side the
Glacial drift extends far into the plains
of Piedmont.

Extending our view still more widely,
we find that every hizh mountain range
in the Northern hemisphere has had its
system of glaciers; and one great
mountain mass, that of Scandinavia, has
been the nucleus of an enormous ice-cap,
radiating to a distance of not less than
1,000 miles, and thick enough to block up
with solid ice the North Sca, the German
Ocean, the Baltic, and even the Atlantic
up to the 100 fathom line. This ice-cap,
coalescing with local glaciers from the
higler lands of England, Scotland, and
Ireland, swept over their surface, regard-
lessof minorinequalities of hill and valley,
as far south as to the present Thames
Valley, grinding-down rocks, scattering
drift a.ng boulders, and, in fact, doing
the first rough sub-soil ploughing which
grej)a,red most of our present arable

elds for cultivation. Thesame ice-sheet
spread masses of similar

orthern Germany, Sweden, Denmark,
and the northern half of Europcan
Russia, and left behind it numerous
boulders which must have travelled all
the way from Norway or Lapland.

f we cross the Atlantic we find the
same thing repeated on a still larger
scale in North America. A sti)l more

igantic ice-cap, radiating from the
ia.urentian ranges, which extend .to-
wards the Pole from Canada, has
glaciated all the minor mountain ranges
to the south up to heights sometimes
exceeding 3,000 feet, and coalescing with
vast glaciers thrown off by the Rocky
Mountains from their eastern flanks, has

drift over

swept over the whole Continent, leaving ¢
its record in the form of drift an
boulders, down to the 40th parallel of
latitude. It is, difficult to realise the
existence of such gigantic glaciers, but
the proofs they have left are incontro-
vertible, and we have only to look to
Greenland to see similar effects actually
in operation. The whole of that vast
country, where at former periods of the
eartl’s history, fruit-trees grew and a
sreninl climate prevailed, is now buried
eep under one solid ice-cap, from
which only a few of the highest

caks protrude, and which discharges
its surplus accumulation of winter
snow by huge glaciers filling all the
tiords and pushing out into the seca
with an ice-wall sometimes forty or fifty
miles in length, from which icebergs are
continually breaking off and floatin
awiy. still more gigantic ice-wa
surrounds the Southern %’ole, and in a
comparatively low latitude presented
an 1nsuperable barrier to the further
progress of the ships of Sir J. Ross’s
expedition.

A still closer examination of the
Glacial period shows that it was not one
single period of intense cold, but a pro-
longed period, during which there were
several alternations, the glaciegs having
retreated and advanced severaltimes with
comparatively mild inter-glacial periods,
but finally with a tendency on cach suc-
cessive advance to contract its area, until
the ice shrank into the rccesses of high
mountains, where alone we now find it.
Another noteworthy point is that during
this long Glacial period there were
several great oscillations in the level of
sea and land.

Such was the Glacial period, and to
assign its date is to fix the date when we
know with certainty that man alread
existed, and had for some long thougg
unknown time previously been an in-
habitant of carth. Is this possible? To
answer this Juestion we must begin by
considering what are the causes, or com-
bination of causes, which may have given
rise to such a Glacial period. When we
look at the causes which actually pro-
duce existing glaciers, we find that ex-
tremé cold alone is not sufficient. In the
coldest known region ‘of the earth, in
Eastern Siberia, there are no glaciers, for
the land is low and level and the air dry.
On the other hand, in New Zeal&nd, in
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the latitude of England and with a
mean annual temperature very similar
to that of the West of Scotland, enormous
glaciers descend to within 700 feet of the
sea-level. The reason i? obvious; the
Alps of the South Island rise to the hoight
of 11,000 feet above the sea, and the pre-
valent westerly winds strike on them
laden with moisture from their passage
over a wide expanse of ocean. In like
manner, in the case of the Swiss Alps,
the Himalayas, and other great mountain
ranges, high land and moist winds
everywhere make glacicrs. Given the
moist wind, an reat depression of
temperature, whether arising from
elevation of land or other causes, will
make it deposit its moisture in the form
of snow, and the accumulation of snow
on a large surface of elevated land must
inevitably relieve itself by pushing down
rivers of ice to the point where it melts,
just as the rain-fall relieves itself by
pouring down rivers to the point where
the surplus water finds its level in the
sea.

When the two conditions of high land
and moist winds are combined, low
temperature increases their eflect, and
the snow-fall consolidates into a great
ice-cap, from which only the tops of the
highest mountains project, and which
pushes cat gigantic glaciers far over
surrounding countries and into adjacent
seas. Such is®now the case in Green-
land, and was formerly the case in
Scandinavia, where a huge sheet of ice
radiated from it over Northern Germany
as far as Dresden, filled up the North
Sea, and, coalescing with smaller ice-
caps from the highlands of Scotland,
England, and Wales, buried the British
Islands up to the Thames under massive
ice. At the same period glaciers from
the Alps filled the whole plain of
Switzerland, and in North America the
ice cap extended from Labrador to
Philadelphia. *

The first remark to be made is that,
as these phenomena depend primarily on
moist winds, and only secondarily on
cold, and as moist winds imply great
evaporation and therefore gneat solar
heat over extensive surfaces of water, all
explanations are worthless which suppose
a general prevalence of cold, either from
less solar radiation, passage through a
colder region of space, or otherwise.
We must seek for a cause which is con-
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sistent with the general laws of Nature
and with the leading facts of the actual
gencration of glaciers at the present day.
Astronomers believe that they have
discovered such a cause in the theory
first started by Mr. Croll, that the glacia-
tion of the Northern hemisphere was due
to a secular change in the shape of the
earth’s orbit, combined with the shorter
changes produced by the precession of the
equinoxes. The latter cause is dtie to the
fact that the earth is not an exact sphere,
but slightly protuberant at the equator,
and that the attraction of the sun on this
protuberant matter prevents the axis
round which the earth rotates fromn re-
maining exactly purallel with itself, and
makes 1t move slowly round its mecan
position just as we sce in the case of a
schoolboy’s top, which reels round an
imaginary upright axis while spinning
rapidly. This revolution in the case of
the earth completes its circle in about
21,000 years, so that if summer, when the
pole is turned towards the sun, occurred
m the Northern hemisphere when the
earth was in perihelion, or nearest the
sun, and consequently winter when it was
in aphelion, or furthest away from the
sun, after 10,500 years the position would
be exactly reversed, and winter would
occur in perihelion and summer in
aphelion ; the Southern hemisphere then
cnjoying the same conditions as those of
the Northern one 10,500 years earlier.
And in another 10,500 years things would
come back to their original position.
Now if the earth’s orbit were an exact
circle this would make no difference, all
the four seasons would be of the same
duration and would receive the same solar
heat in both hemispheres, and if the
orbit were nearly circular, so that the
difference between the perihelion and
aphelion distances was small, the cffect
would be small also, But if the orbit
flattened out or became more eccentric,
the effcet would be increased. The time
of traversing the aphelion portion of the
annual orbit would beccme longer and
that of traversing the perihelion portion
shorter, is the orbit departed from the
form of a circle and became more elliptic.
Whenever, therefore, the North Pole was
turned away from the sun in aphelion,
the winters would be longer than the
summers in the Northern hemispbere,
and conversely, the summers would be
longer than the winters when, after an
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interval of 10,600 years, precession
brought about the opposite condition of
things, in which winter occurred in
perihelion. .

At present the earth’s orbit is nearly
circulsr, and the Northern hemisphera is
nearest the sun in winter and furthest
from it in summer, but the difference is
only about 3,000,000 miles, or a small
fraction of the total mean distance of
93,000,000 miles, which makes the winter
half of the year shorter than the summer
half by nearly eight days.

But mathematical calculations show
that under the complicated attractions
of the sun, moon, an larger planets, the
eccentricity of the earth’s orbit slowly
changes at long and irregular intervals,
but always witiin fixed limits, increasing
up to a certain point and then diminish-
ing till it approaches the circular form,
when it again increases. The maximum
limit of eccentricity makes the ditference
between the greatest and least distances
of the earth from the sun range between
12,000,000 and 14,000,000 miles, which is
fouror five times as great as at present ;
and with this eccentricity, and winter in
aphelion in the Northern hemis[ii‘lcre the
winter half of the year in D orthern
latitudes would be twenty-six days longer
than the summer half, 1nstead of eight
days shorter as at present. In this state of
things the quantity of heut received daily
from the sun in winter would be such as
to lower the temperature of the whole
Northern hemisphere by 35° Fahrenheit,
and reduce the average January tem-
perature of England from 39 to 47, while
the mean summer temperature would be
about 60° higher than at present. But
this summer heat, derived from solar
radiation, would not counteract the cold
of winter, for all moisture during winter
being accumulated in ice and snow, most
of the solar heat of sumn:er would be
expended in supplying latent heat to melt
a portion of this frozen accumulation,
and dense fogs would intercept a large
amount of the solar radiation.

After 10,500 years this state of things
would be entirely reversed, aad with
twenty-six days more of summer, and
the earth 12,000,000 miles nearer the sun
in winter, the Northern hemisphere would
enjoy something like perpetual spring.
There can be nodoubt that these are real
causes, and the only difficulty is to account
for their not having been more invariable

in their operation and given us a constant
succession of (Glacial periods since the
commencement of geological time, when-
ever the eccentricity became great, which
oceurs at irreguiar periods, but practically
about three times in every 3,000,000
years. The answer is that the effects
would only occur when the other con-
ditions were present, viz., high land, moist
winds, and an absence of oceanic currents
of warm water like the- Guif Stream.
The latter is one of the main causes which
affect temperature. The difference of
temperature between tho equatorial and
polar regions causes a constant overflow
of heated air from south to north, which
is replaced by an indraught of colder air
from north to south, which, owing to the

.greater velocity of the earth’s rotation

towards the equator, takes the form of
trade-winds blowing constantly from a
more or less easterly direction. These
winds, sweeping over the Atlantic Ocean
raise its level at its western barrier, and
the accumulation deflected by America
flows oft in a current which extends to
the western shores of Europe and carrics
mild winters into the extreme North, In
the Orkney and Shetland Islands, which
are ncarly in the samo latitude as Cape
Farewell in Greenland, there is so little
ice that skatiug is a rare accomplishwment,
and curling, the roaring game which is so
popular some degrees further south, is
uite unknown. 1f the Guif Stream were
diverted, and the highlands of Scotland
upheaved to the height of the Alps of
New Zealand, the whole conntry would
again be buried under glaciers pushing
out into the Atlanticand German Ocean.

These considerations may show why
every pericd of great eccentricity was
not necessarily a Glacial period, though
under certain conditions it must inevit-
ably have been so, and geologists are
generallyagreed that the last period of the
sort must have been one of the main
causes of the great refrigcration which
set in over .the whole Northern hemi-
sphere towards the close of the Pliocene
eriod, and continued until recent times.
Jut in this case we can fix the date with
great accuracy, for calculation shows that
the last period of great eccentricity
began 240,000 years. ago, and lasted
160,000 years. For the last 50,000 years
the departure of the earth’s orbit from
the circular forin has been exceptionally.
small. We may suppose the Glasial
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period, therefore, to have commenced
240,000 years ago, come to its height
160,000 years ago, and finally - passed
"away 80,000 years before the present
_ time. J

« These dates receive much confirmation
from conclusions drawn from a totally
different class of facts; A bed of existing
marine shells of Arctie type, apparently
belonging to one of the latest phases of
the Glacial period, has been found on the
top of a hillin North Wales which is now
1,100 feet above the sea-level, and the
same marine drift seems to extend to a
height of upwards of 2,000 feet. Thero
must, therefore, have been a depression
of the land sufficient to carry it many
fathons below the sea, and a subsequent
elevation suflicient to carry the sea
bottom up to a height of certainly 1,100
and Frobably over 2,000 feet. In all pro-
bability, these movements were very
slow and gradual, like those now going
on in QGreenland and Scandinavia, for
there are no signs of earthquakes or
volcanic eruptions in the district ; and it
is probable that pauses occurred in the
movements, and a long pause when sub-
sidence had ceased before elevation
began. Without taking these pauses
into account, and assuming the elevation
only just completed, and that Sir C.
Lyell’s csverage of two and a half feet a
century is a fair rate for these slow
movements, # would have required 50,000
years of continued elevation to bring
these shells, and 80,000 years to bring the
marine drifts, up to their present height
ahove the sea; and a similar period
previously must be allowed for their
submergence. We may fairly conclude,
therefore, that upwards of 100,000 years
have elapsed since these shells lived and
died at the bottom of the sea towards the
close of the Glacial period, which corrc-
sponds very well with the date assigned
by astronomical calculations.

Again, another attempt to fix a date
for the close of the Glacjal period has
been made by Monsieur Forel, a Swiss
geologist, from actual neasurements of
the quantity of suspended matter

ured into the Lake of Gengva by the

hone, and the area of the luke which
has been silted up since it was ﬁl_}ed by
ice. It is evident that this silt’ng up
at the head of the lake could only begin
when the great Rhone glacier, which
once extended to the Jura Mountains,

had shrunk back into its valley far
enough to pour its river into the lake.
M. Forel's calculations give 100,000
years as the probable time required for
the river to silt up so much of the lake
as is now converted into dry land. The
data are somewhat vague, as on the one
hand the rate of deposition may have
been greater when a large mass of
ice and snow was being wmelted, while
on the other hand it may have been
less, while the glacier still occupied the
valley almost to the hecad of the luke,
and the Rhone had only a course of a
few miles. All that can be said, there-
fore, is that it gives an approximate
date for the close of the Glacial period
which, like that derived from rates
of depression and elevation, corresponds
wonderfully well with the date required
by Croll’s theory.

Now, whecther the date be a little
more or a little less, it is clear that man
existed on earth throughout a great
part, if not the whole, of the Glacial
period. He had existed a long while
in conjunction with a fauna of more
Southern and  African aspect, before
the reindeer migrated in vast herds into
Southern France. His remains are found
in caves and river drifts associated with
those of the hippopotamus, an animal
which could by no possibility have lived
in rivers which for half the year were
bound hard in ice. Such rewains must
therefore of necessity date either from a
period beforo the great cold had set in, or
from some inter-glacial period prior to
the great cold which drove the reindeer,
musk ox, glutton, and Arctic hare as
far south as the slopes of the Pyrences.

In ¥ngland we can trace distinctly
at least four successions of boulder clays,
that is of the ground moraines of land
ice, scparated by deposits of drifts, sands,
and brick-earths, formed while the
glaciers were retreating and melting ;
and a number of the Palweolithic imple-
ments bave been found in what was
undoubtedly part of the period of the
second or great chalky boulder clay,
which »overspreads the southern and
eastern counties of England up to the
Thames Valley. The discovery of
Palweolithic remains in the deposit of St,
Prest, near Chartres, makes it probable
that some at least of the ruder instru-
ments date back to the very beginning
of the Glacial period, and a good body
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of evidence points to the conclusion that
man was living during the many alter-
nations of climate of that period, and
whenever the glaciers retreated, followed
them up closely.

In secking to trace back human origin
to more remote periods, we must begin
by describing shortly the geological
periods during which the existence of
man may have been possible. It is use-
less to go hack beyond the Chalk, which
was deposited in a deep sea and forms
a great break between the modern and
the Secondary period, in which . latter

reptiles predominated, and mammalia
are only known by a few remains of
small insectivorous and marsupial
animals.

The inauguration of the present state
of things commences with the Tertiary
period. This has been divided into three
stages : the Tocene, in which the first
dawn appears of animal life similar in
type to that now existing ; the Miocene,
in which there is a still greater approxi-
mation to existing forms of life; and
the Pliocene, in which existing types and
species become preponderant. Then
comes the Pleistocene or Quaternary,
including the great Glacial period,
during which the whole marine and
nearly the whole terrestrial fauna are of
existing or recently extinct species,
though very different in their geographi-
cal distribution from that of the present
day. And finally we arrive at the recent
period, when the present climate and the
present configuration of lands, seas,
and rivers prevail with very slight
modifications, and no changes have
taken place either in the specific
character or geographical distribution
of life, except such as can be clearly
traced to existing causes such as the
agency of man.

This is the geological frame-work into
which we have to fit the history of man’s
appearance upon earth. We have traced
him through the recent and Quaternary ;
can we trace him further into the
Tertiary 1 Speaking generally, we may
say that the Focenc period was <hat in
which Europe began to assume some-
thing like its present configuration, and
in which mammalian life, of the higher
or placental type, began to supplant the
lower forms of marsupial life which had

receded. But these higher types were
or the most part of a wore primitive

or generalised character than the more
sgecialised types of later periods, and
the highest order, that of the primates,
which includes man, ape, and lemur, was,
as far as is yet kniown, represented only
by two or tﬁree extinct lemurian forms,,

The plan on which Nature has worked
in the evolution of life seems always to
have been this: she begins by laying
down a sort of ground plan, or general-
ised sketch of a particular form of life,
say, first of vertebrata, then of fish, then
of reptiles, and finally of mammalian life.
This sketch resembles the simple theme
of a few notes on which a musician pro-
ceeds to work out a scries of variations,
each surpassing the other in complication
and specialiscd development in  some
particular direction. Now, in the Focene
period we arein thestage of the theme and
first simple variations of the mammalian
melody. It hardly scems likely, there-
fore, that a creature so highly specialised
a3 man, even in his most rudimentary
form, should have existed, and in the
absence of any direct evidence to the
contrary, it is safe to assume that his
f;rst appearance must have been of later
date.

But when we come to the Miocene and
Pliocene periods, the case is different. 1t
is true that in the Miocene the speciali-
sation of certain families, as for<instance
that of the horse, had not been carried
out to the full extent, and that all the
species of Miocene land-mammals and
several of the genera are now extinct.
But there were already true apes and
baboons, and even two specics of anthro-
poid ape, one of which, the Dryopithecus,
whose fossil remains were found in the
South of France, was as large as a man.

Now, wherever anthropoid apes lived
it is clear that, whether as a question of
anatomical structure or of climate and
surroundings, man, or some creature which
was the ancestor of man, might have lived
also. Anatomically speaking, apes and
monkeys are as much special variutious
of the mammalian type as man, whom
they resemble bone for bone and muscle
for muscle, and the physical animal man
is simply an instance of the quadrumanous
type specialised for erect posture and a
larger brain. The larger brain, implying
greater intelligence, must also have given
him advantages in contending with out-
ward circumstances, as for instance, by
fire and clothing against cold, which might
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enable him to survive when other species
succumbed and became extinct.

If he coyld survive, as we know he did,
the adverse conditions and extreme vicis-
gtudes of the Glacial pesiod, there is no
reagon why he might not have lived in
the semi-tropical climate of the Miocene
period, when a genial climate extended
even to Greenland and Spitzbergen, and
when ampleforests supplied an abundance
of game and edible fruits. The same rea-
sons apply, with still greater force, to the
Pliocene period, when existing types and
species had become more common and
when a mild climate still prevailed. The
existence of Tertiary man must antece-
dently be pronounced highly probable ;
but probabilities are not proofs, and the

INcisED BoNks oF BALANOTUS.
Figured by Quatrefages, ** Homnmes Fossiles et Hommes Sauvages,” p. 93,

fact of such existence must be determined
by the evidence. All that can be said is
that while there ought to be great caution
in admitting as established a fact of such
importance, there ought to be no deter-
mined predisposition to disbelieve it, like
that ,wﬂich for o many years retarded
the acceptance of the evidence for Paleo-
lithicman. Onthe contrary; the fuct that
man existed in such numbers and under
such conditions as have been described in
theQuaternary period,establishgs a strong
presumption tﬂ:»t/ hisfirstappearance must
date from a much earlier period.

Let us see how the evidence sdinds.
Undoubted stone’ implements, and bones
bearing traces of cuttings by flint knives,
bave been found in strata at St. Prest,

near Chartres, which were always con-
sidered to be Pliocene. Since the dis-
covery, however, some geologists have
contended that these strata are not Plio-
cene, but of the earliest Quaternary, or
perhaps a transition period between {’lio-
cene and Quaternary. Thisevidence can-
not, therefore, be accepted as conclusive for
anything more than proof that man’s ex-
istence extends at any rate over the whole
Quaternary period, comprising *the vast
glacial and inter-glacial ages which have
etfected such changesin the earth’ssurface.

Less disputable evidence is supplied by
the I’liocene of Monte Aperto, near Siena,
Italy, where bones of the Bal®notus, a
sort of Pliocene whale, which bear marks
of incisions which to all appearance must

Pliocene. Fromn Monte Aperto.

have been made by flint knives employed
in hacking off the flesh. Doubts were
thrown at first ou this, as it was thought
that possibly fish, or somegnawing animal
like the beaver, might have cutthe grooves
with their tecth. But later specimens have
been found on which the cuts have a regu-
lar curvature which could not have been
made by any teeth, and present precisely
the same appearance as the cuts which
are so ¢pmmonly found on the bones of
reindeer and other animauls in hundreds
of Paleolithic caves. .

M. Quatrefages, who is & very eminent
and at thesame time very cautious autho-
rity, says, in his last work on the subject

ublished in 1884, “Homres Fossiles ot
ommes Sauvages,” that “tie most in-
¢
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credulous must be convinced. Had they
been found in Quaternary beds no one
would have hesitated to regard them as
intentionally caused. The hand of wan
armed with a cutting instrument could
alone have left marks of this sort on a
lain surface. It is evident that sowe
}mrde of savages of these remote times
had found the carcase of this great ceta-
cean stranded on the shore, and cut the
fiesh off with stone knives just as the sav-
ages of Australia do at the present da{.”

If these bones of the Balenotus really
bear marks of human tools, the spectacle
which might have been witnessed on the
shore of the Pliocene sea perhaps 500,000
years ago, must have closelgO resembled
that given by Sir John Lubbock from a
description by Captain Qrey of a recent
whale feast in Australia. *“ When a whale
is washed on shore it is a real godsend to
them. Fires are immediately lit, to give
notice of the joyful event. Then they
rub themselves all over with blubber,
and anoint their favourite wives in the
same way ; after which they cut down
through the blubber to the beef, which
they sometimes eat raw and sometimes
broil on pointed sticks. As olher natives
arrive they ‘fairly eat their way into the
whale, and you see thew climbing in and
about the stinking carcase, choosing tit-
bits” For days ‘they remain by the car-
case, rubbed from head to foot with stink-
ing blubber, gorged to repletion with
putrid meat—out of temper from indi-
gestion, and therefore engaged in con-
stant frays—suffering from a cutaneous
disorder by high fecding—-and altogether
a disgustin% spectacle. There is no sight
in the world,” Captain Grey adds, ‘ more
revolting than to see a young and grace-
fully-formed native gix-?'ste ping out of
the carcase of a putrid whale.””

The evidence for Miocene man is much
of the same character: very strong and
conclusive as far as it goes, but resting
on too few instances to be universally
&cce%cbed. In 1868 the Abhé Bourgeois
laid before the Anthropologieal Congress
at Paris certain flints which he had
found in sifu in undoubted Miocene strata
at Thenay, ii the Beauce, near Blois.
They were received with general incre-
dulity, and the traces of human design
were depied. The Abhbé, however, per-
sisted, and having inade fresh discoveries
the subject was referred to the mnext
meeting of the Congresas at Brussels

who appointed a commission of fifteen
of the most eminent European authori-
ties in such matters to report, upon it.,
Nine reported that some of the flints
showed undoubted .
traces of human
workmanship, five
were of an opposite
opinion, and one
was neutral, Since
then. fresh objects
have been found,
and M. Quatrefages,
who had formerly
been doubtful, says
in his recent work ;
“These new objects,
and especially a
scraper which is one
of the most dis-
tinctly  character-
ised of that class of
implements, have removed my last
doubts.” And certainly, if the figures
iven at page 92 of his “ Hommes
‘ossiles et Homes Sauvages’ correctly
represent the original implements, and
they really caume from Miocene strata,
doubt is no longer possible. The evidence
of design in chipping into a determinate
shape 1s quite as clear as in the similar
class of implements from Kent’s Cavern
or the Cave of La Madeleine. They mast
either have been chipped by man, or as
Mr. Boyd Dawkins supposes, by the
Dryopit{ecus or some other anthropoid
ape which had a dose of intelligence so
much superior to the gorilla or chim-
anzee as to be able to fabricate tools.

ut in this case the problem would be
solved and the missing link discovered,
for such an ape might well have been
the ancestor of Palwolithic man.

The next instance is fromn Otta, in the
valley of the Tagus, where flint imple-
ments were alleged to have beeun dis-
covered by an eminent Portuguese geolo-
gist, Seior Ribeiro, in Mic:ene strata. The
subject was fully discussed on the spot,
at a meeting of the Anthropological Con-
gress at Lisbon in 1880, The general
opinion seemed to be that sowe of the
implements showed undoubted traces of
Jhuman design, but some good authorities
remained sceptical ; and although there
was 1fic doubt that they were found in
Miocene strata, it was thought %oeuible
that flints of Quaternary age might have
fallen into fissures, or been mixed up with

FLiINT SCRAPRR

From Thenay. Miocene
Figured by Quatrefages,
“ Hommes Fossiles et
Hommes Bauvages,” p. 92.



MIOCENE IMPLEMENTS FROM THENAY COMPARED WITH UNDOUBTED
PALZOLITHIO IMPLEMENTS FROM QUATERNARY OAVES AND DRIFTS.

MiooENE.

BoORER, OR AwL.
Thenay. Miocene.
Congrés Préhistorigue,
Bruxeclles, 187¢.

QUATERNARY. Chaleux, ScRAPER, OR RUDR
Belgdim. Reindeer Period. Knyirg. Thenay, Mio- ]
Congrés Préhistorique, cene.  Quatrefages, Scrargr. Theuay. Mivcene
Brurglles, 1872. p. 92. Quatrelages, p. 92.

QUATERNARY. QUATERNARY. Mammoth Period.
From Le Moustier River Drift, Mesvin, Belgium,
Congrés Prehistorique, ﬁruuﬂu, 1878
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Miocene sands by floods at some very
remote period, and thus become encrusted
in a Miocene matrix.

The verdict as to Miocene man in
Europe remains * Not proven.,” Leaving

TerTIARY [ACHER.

From Miocene Strata of Tagua Valley.
(Half the actual size.)
Quatrefages, ** Hommes Fossiles et Hommes

Suuvages.”

the Old World for the New, the same will
apply to the alleged discovery of a human
skull in Calaveras County, California,
buried under six distinct layers of har-
dened volcanic ashes, and, presumably,
of Pliocene date, if not earhier. Whitney
“the Diréctor of the Geological Survey of
the United Rtates, and other American
geologists, believe this skull to be Plio-
cene, but doubts have Leen thrown on
its authenticity, and European geologists
do not generally accept it.

human bone is described by Lyell,
which was found near Vicksburg in a
sido valloy of the Mississippy, associated
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with bones of the extinct Mastodon and
Megalonyx. But, although undoubtedly
of great antiquity, there 1s no proof that
it does not belong to the Quaternary
period, especially as the mastodon seems
to have lived until comparatively recer.t
times in America, its remains being often
found in recent bogs and peat mosses.

The same remark will apply to the
skull which was found, in digging a well
at New Orleans, under six.distinct layers
of cypress forests such as are now grow-
ing on the surface, showing as many
periods of successive subsidences, subse-
quent elevations, and stationary periods
long enough to allow of a forest growth
of many generations of large trees. Here
again the antiquity must be very great,
but we have no reason to carry it bac
into Tertiary periods, or beyond the
reeent periods when the Mississippi began
to flow in its present course and form its
present delta.

Human remains have also been dis-
covered in caves in Brazil and Mexico
associated with bones of extinct animals,
but we have no clear information as to
the time when these animals became
extinct, or as to the exact order of super-
position in which the human skulls and
mmplements were found, and the occur-
rence of a polished stone celt in the same
cave throws still more doubt #n their
extreme antiquity.

Aithough the instances cifed might be
multiplied, it must be remembered that
remains of Tertiary man are not likely
to be abundant. 1f man was then living,
it was probably in fewer numbers and in
more limited arcas. The pressure of
population had not yet driven wandering
hordes to follow sea-coasts and cross rivers
and mountains in pursuit of food. Pro-
bably at this carly period man lived
more on fruits, and therefore required
fever implements, and his intelligence
was less, so that he had less power of
fashioning them. TFor tlie purposes for
which his%’ala%olitl'lic descendants chipped
stones into shape, he may have used nat-
ural stones which would often answer the
purpose, but which, when thrown awa.fr
would leave nothing by which they cou d
be recognised.

If the forests now inhabited Ly the
gorilla’and chimpanzee were submerged
and again elevated, no trace would be
found of the existence of animals which
had built rude nests, used broken hranches
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of trees as clubs, and cracked cocoa-nuts
with hammer stones. -

But aBove all, the surface of these older
strata has been so mugh denuded, that

' the situations in which alone we might
* . 3
expect to find remains of man havealmost
entirely disappeared. Ninety-nine hun-
dredths of our Quaternary implements
come from river drifts or caves. Where
are the Pliocene or Miocene rivers or
caves! They have disappeared amidst
the revolutions of the earth’s surface and
the constant denudation which wastes
continents away. The negativeevidence
would be strong if we could point to
caves filled with bone-breccias of a Plio-
cene or Miocene fauna, in which no
trace was found of human remains. But
it is weak as against even a single
well-ascertained instance, if it merely
amounts to such remains not being fre-
quently found where we could hardly
expect to find them. And it is wenk
against the strong presumption that
when Quaternary man is found in such
numbers and under such conditions,
spread over wide areas in inhospitable
climates, he must have had his first origin
in earlier times. The cradle of that origin
remains undiscovered, perhaps undis-
coverable. For in secking for evidence
ahout Tertiary man in Europe, we are
off the scent. {Ie must, be searched for in
theregion or gone where Dr. Dubois found
the fragments already described, and the
search may, nevertheless, be in vain. For
perchance the arca of the parting of the
ways between the ape-like man and the
man-like ape, as lateral descendants of
a pithecoid ancestor, is in some Indo-
African land wiiich has long been covered
by the sea, and from which, in the warm
climates of inter-glacial periods, when a
temperate flora grew in northern lati-
tudes, the earliest human hein%fs spread
themselves over the then habitable globe,
migrating by way of Africa into Europe,
and by way of both Europe and Asia into
America, whiletheancientlnd-extensions
led him dry-footed, to Australia.

With these high probabilities, is it
possible to assign any approximate date
to man’s appearance } '

Reckoning by the thickness of the
different stratitfied deposits whick make
up the earth’s trust, and assuming the
average rate of their deposition, or what
ie the same thing, the average rate of
wastn of land surface, to have been the

v

same throughout, the whole Tertiary
period carries us back barely one-
twentieth part of the way towards the
first beginnings of fossil-genring strata.
That is, if 100,000,000 years have elapsed
since the earth became sufliciently
solidified to support vegetable and
animal life, the Tertiary period may have
lasted for 5,000,000 years; or for
10,000,000 years, if the lifesustaining
order of things has lasted, as Lyell sup-
oses, for at least 200,000,000 years.
Sven if we take the shorter period, the
time is ample for the enormous changes
which have taken place since the com-
mencement of the Focene period. The
average rate of denudation over the
globe has been taken at about one foot
m 3,000 years, from actual caleulations
of the average amount of solid matter
carried down by the Mississippi and
other great rivers. Now at this rate it
would take only 2,000,000 years to wear
the whole of Xurope down to the sea-
level, and, in the absence of any com-
pensating movements of elevation, the
whole of North America would be washed
away and deposited in strata at the
bottom of the Atlantic and Pacific
Oceans in less than 3,000,000 years,

If, therefore, the origin of man could
be traced down to the middle Miocene,
or even to the date of the great anthro-
hoid Dryopithecus of Southern France
Zan ape approximating ncarest to the
chimpanzee), we should have to assume a
beriod for his existence of probably
vetween one and two millions of years, a
mere fraction of the time since the earth
became the abode of life amid existing
causes operated to bring about geological
formations.

As regards the habits and manners of
Quaternary man we know very little
that is positive, and can only gather
some vague indications from the relics
in caves and river drifts. These, how-
ever, are suflicient to establish with
certainty that the law of his existence
has been one of continued progress.
The older the remains, the ruder arc
the implements and the fewer the traces
of anything approaching to civilisation.
As njready shown, Neolithic man is
comparatively civilised. He has domestic
animals and cultivated plants; he lhas
clothing and ornaments, well-fashioned
tools and pottery, and permanent
dwellings. He lives in societies, builds
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villages, buries his dead, and shows his
faith in a future life by placing with
them food and weapons. we ascend
the stream of time these indications of
an incipient civilisation disappear.
The first vestige of the domestic animals
is found in the dog which gnawed the
bone of the Danish kitchen-middens,
any’ £ the éarliest Swiss luke-dwellings.
V%%ﬁ' ¥ in Palmolithic times, even
the dog ‘disappears; and man has to

trust to his own unaided efforts in
hunting wild animals for food.
Weapons and implements become

more and more rude until, in the oldest
deposits, we find nothing but roughly-
chippexdt hatchets, arrow-heads, flakes,
a.mf scrapers. Implements of bone,
such as barbed harpoons, horers, and
needles, which are abundant in the
middle Paleolithic or reindeer period, be-
come ruder and then disappear. Pottery,
which is extremely abundant in the

Neolithic period, either disappears alto-
gether or hecomes so scarce that it is
a moot question whether a few of the

rudest fragments found in caves are
really Palzolithic. If so, they clearly
date from the later Paleolithic, and

ttery was unknown in the earlier
alazolithic times.

Judging from the portraits engraved
on bone during the reindeer period,
’alaeolithic man pursued the chase in
a state of nature, though from the pre-
sence of bone needles it is probable
that the skins of animals may have
been occasionally sewed together by
split sinews to provide clothing. There
can be no doubt that his habitual
dwelling was in caves or rock-shelters.
Here was his home, here he took his
meals and allowed the remains of his
food to accumulate. His staple diet
consisted of the contemporary wild
animals, the mammoth, the rhinoceros,
the cave bear, the horse, the aurochs, and
the reindeer. Even the great cave lion
was occasionally killed and eaten, and
the fox and other smaller animals were
" not despised ; while among tribes skilled
in the use of the bow and arro#, birds
were a common article of food, and fish
were hm%ooned by those who fived near
rivers. ild fruit and roots were also
doubtless consumed, and from the forma-
tion of their teeth and intestines it is pro-
bable that if we could trace the diet of the
oarliest races of men we should find them
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to have been frugivorous, like their con-
geners the anthropoid apes.

The abundance of wil
long period for which hunting savages
inhubited the safne spots may be inferred
from the fact that at one station alonw,
that of Solutré in Burgundy, it is com-
puted that the remains of no less than
40,000 horses have been found. All the
long bones of the larger animals have
been split to extract the marrow, which
was, a3 with the modern Eskimos and
other savages, a great delicacy, and seems
also to have been used for softening skins
for the purpose of clothing.

Among the split bones a sufficient
number of human bones have been found
to make it certain that Palwolithic man
was, occasionally at least, a cannibal ;
and in several caves, notably that of
Chaleux, in Belgium, these bones, in-
cluding those of women and children,
have been found charred by fire, and in
such numbers as to indicate that they
had been the scene of cannibal feasts.
It is a remarkable fact that cannibalism
seems to have become more frequent as
man advanced in civilisation, and that
while its traces are frequent in Neolithic
times, they become very scarce or alto-
gether disappear in the age of the mam-
moth and the reindecr.

As regards religious ideas shey can
only be mferred from the relics buried
with the dead, and these afe scarce and
uncertain for the earlier periods. The
caves in which Palaxolithic mdn lived on
the flesh of the Quaternary animals,
have been so often used as burying-
places in long-subsequent ages, that it is
extremely diflicult to ascertain whether
the skeletons found in them are those of
the original inhabitants. Thus the
famous cave of Aurignac,in which Lartet
thought he had discovered the tomb of
men at whose funeral feast mammoths
and rhinoceroses were consumed, is now
generally considered to ‘be a Neolithic
burying-placea superimposed on an
abandoned Palweolithic habitation.

There are not more than five or six
well authenticated instances in which
entire Palsolithic skeletons have been
found wunder circumstances in which

‘there is a fair presumption that they

may have been interred after death, and
these afford no clear proof of articles
intended for use in a future life having
been deposited with them. All we can

animalsand the .

-
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say, therefore, is that from the commence-
ment of the Neolithic pegiod downward
there is mbundant proof that man hai
ideas of a future state o{ existence very
similar to those of most of the savage
tifMbes of the present day ; such proof is
wanting for the immensely longer Palxo-
lithic period, and. we are left to con-
jecture. The only arts which can with
certainty be assigned to our earlicst
known ancestors are those of fire and
of fashioning rude implements from stone
by chipping. Everything beyond this is
the product of graduai evolution.
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AvtHOUGH the establishment of the
great antiquity of the human race has
attracted more immediate attention,
being a fact at once intelligible to the
general publi¢, the researches of ana-
tomists and physiologists,.aided by the
microscope, have brought to light results
quite as remarkable as regards the
individual man and his place in Nature.
Until recently it was taken for granted
that man was a special miraculous

creation, altogether superior tg and

distinct from she rest of the animal
world. This a.ssum(f)tion, gratifying alike
to our vanity, and our laziness in the
laborious search for truth, has been to a

great extent disproved and replaced by
the Law of Evolution.

The most striking proof of thisisfound
when we trace scientifically the growth
of each individual man from his first
origin to his final deveclopment. Man,
like all other animals, is born of an egg.
The primitive egg, or ovum, #hich. was
the first germ of our existenceyis a g gall
cell about the one-hundred-and€Wenty-
fifth of an inch in diameter, corlsisting of
a mass of semi-fluid protoplasm enclosed
in a membrane, and containing a small
speck or nucleus
of rwore con-
densed  proto-
plasm. This nu-
cleated cell is it-
self the first form
into which a
mass of shinply
jelly-like proto-
plasm isdifferen-
tiated in the
course of itsevo-
lution from its
original uniform
composition. The
nucleated cell is the starting-point of
all higher life, and by splitting up and
multiplying repetitions of itself in geo-
metrical progression, provides the cell-
material out of which all the complicated
structures of living things are built up.
In sexual generation, which prevails in
all the higher forms of life, bhis process
requires, in order to start it, the co-
operation of two such cells or germs of
life, one male, the other female.

The first remarkable fact is that the
human egg is, at its commencement, un-
distinguishable from that of any other
mammal, and remains so for a long period
of its growth, going through its earlier
stages of devclopment in precisely the
same way. At first the egg behaves
exactly as any other single-celled
organism, as for instance that of the
ameeba, which is considered the simplest
form of organised life. It contracts in
the middle and divides into two cells,
each wlth its nucleus and each an exact
counterpart of the original cell. These
two subdivide into four, the four into
eight, and so on, until at last a cluster of
cells is formed which is called a morula
from its resemblance to the fruit of the
mulberry-tree.  Development goes on,
and the globular lump of cells changes

Human Eaa.
Magnified 100 times.
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into a globular bladder whose outside
skin is built up of flattened cells. Then
condensation takes place, from the more
rapid growth of cellsat particular points,
and the foundation is laid of the actual
body of the germ or emblryo, the other
cells of the germ-bladder serving only for
its nutrition. Up to this point the germs
not.onlyiof all mammals, including man,
but of ‘all vertebrate animals, birds,
reptiles, ‘and fishes, are scarcely dis-
tinguishable.

In the next stage the outer surface of
the embryo deveiops three distinet layers,
the outer one of which, or epidermis, is
modified into the skin, sense-organs, and
nervous system ; the inner one, or
epitheligm, into the mucous membrane
or lining of all the intestinal organs;
while the intermediate layer is the raw
material of muscles, bones, and blood-

pression in the outer skin extends until
the edges close and form a hollow space
in which the eye is formed. Atfirst it is
a mere black pigment mark on the in-
terior surfuce of the enclosed space,
which develops into the retina, with”a
wonderful apparatus of optic nerves for
conveying impressions photographed on
it to the brain. The enclosed space itself
is filled with a fluid, or vitreous humour,
from which a lens is condensed for
collecting the rays of light and con-
centrating them on the retina, and by
degrces all the beautiful and complicated
organs are evolved for perfecting the
work of the eye and protecting it from
injury. DBut this fact must be kept
clearly in view : the process is identically
the same as that by which the eyes of
other animals are formed, and its various
stages represent those by which the

MamvariaN Eaa.
Second Stage.

First Staga.

vessels. The embryo is now contracted
in the middle and assumes the form of a
violin-shaped dise, and a slight longi-
tudinal furrow appears, dividing it into
two equal right and left parts, which is
gradually converted into a tube con-
taining the spinal marrow, to protect
which a chain of bones or vertebre is
developed, forming the back-bone.

And now comes what is the most
marvellous part of the process, viz., the
development of the brain, eye, ear, and
other organs of scnse, fromn these simple
elements. The brain  begins as a
swelling of the foremost end vof the
eylindrical marrow-tube. This divides
itself into five bladders, lying one behind
the other, from which the whole comn-
plicated structure of the brain and skull
13 subsequently developed.

The eye, ear, and other sense-organs,
begin in the same way. A slight de-

Third Stage.

organs of vision have gradually risen to
the development of a complete eye, in
advancing from the lowest to the higher
forms of life. Thus in the lowest, or
Protista, the eye remains a simple pig-
ment spot, which probably perceives
light by being more sensitive to variations
of temperature than the surrounding
white cells. The next higher family
develop a lens, and so on in ascending
order, different families "developing dif-
ferent contrivances for attaining the same
object, but all starting from the same
origin, development of the cells of the
epidermis, and leading up to the same
result, organs of vision adapted for the
ordinary conditions of life of the creature
whiche uses them. 1 say the ordinary
conditions, for there are eurious instances
of the eye persisting, dwindling from
disuse, and finally disappearing, in
animals which live underground like the



MAN'S PLACE IN NATURE

mole, or in subterrancan waters like
some fish in the Mammoth Cave of

. Kentucky and underground lakes of

Carinthia, where the stimulus of light is
no longer felt for many*generations.

e The history of the ear and other organs
of sense is the same as that of the eye.
They are all developments of the cell
system of the outer skin, and all pass
through stages of development identical
with those at which it has been arrested
in the progression from lower to higher
forms of life. The same principles apply
to the development of the inner organs,
such as the heart, lungs, liver, etc, a
striking illustration of which is found in
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of development. remains the same as that
of other mammalia. The rudimentary
limbs are exactly similar, the five fingers
and toes develop in the same way, and
the resemblance after the first four
weeks’ growth between the embryo of a
man and a dog is such that it is searcely
possible to distinguish them. Even at
the age of eight weeks the embryo man is
an animal with a tail, hardly to be
distinguished from an embryo puppy.

As evolution proceeds, the embryo
emerges from the general mammalian
type into the special order of Primates
to which man belongs. This order, be-
ginning with the lemnur, rises through

Daog (six wecks).

the fact that the gill arches. or bones
which support the gills by which fishes
breathe, exist originally in man and all
other vertebrate animals above the runks
of fish, but, in the development of the
embryo, they sre superseded by the air-
breathing apparatus of lungs, and con-
verted to other purposes in the formation
of the jaws and orgun of hearing. In
fact, we may say that every human bein
passes through the stage of fish an
reptile before arriving at that of mammal,
und finally of man. .

If we take him up at the more ad-
vanced stage, where the embryo has
already passed the réptilian form, we
find that for a considerable time the line

MAN (cight weeko)
From Hucelel's ** Schopfungsgeschichte.”

the monkey, the baboon, and tailed ape,
up to the anthropoid apes, the chim-
panzee, gorilla, orang, and gibbon, which
approach nearest to the human type.
The succession is gradual from the lower
to the higher forms up to the anthropoid
apes, but a considerable gap occurs be-
tween these and man. It is true that in
his physical structurs man rescinbles
these wpes closely, every bone and muscle
of the one having its counterpartin those
of the other. But even at its birth the
human infant is already specialised by
considerable differences. The brain 1s
larger, its convolutions more complex, the
spine has a double curvature, adapting it
for an erect posture, and the legs, witha
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corresponding object, are longer and
stronger, while the arms are shorter and
less adapted for climbing. The thumb
also is longer, making the hand a better
instrument for all purposes, except that
of clasping the branches of trees, for
which the Jong, slender fingers of the ape
are more available. The great toe also is
less flexible, and the foot more adapted
for giving the body a firm support and
less tor belng used as & hand.

As growth proceeds after birth these
differences hecome more and more ac-
centuated. The infant chimpanzee is
not so very unlike the infant negro, but
after a certain age the sutures of the
skull close in the former, making the
skull a solid hox, which prevents further
expansion of the brain, and the growth
of the bone is directed towards the lower
part of the face, giving the animal a
projecting muzzle, massive jaws, and a
generally bestial appearance, while at
the same time its intelligence is arrested
and its ferocious instincts become more
prominent. Still these higher apes re-
main creatures of very considerable in-
telligence and warm aflections, as may
be seen in the hehaviour of those which
have been caught young and brought up
under the influence of kind treatment.
There is a chimpanzee now ! in the Zioo-
logical Gardens at Regent’s Park, which
can do all but speak, which understands
almost every word the keeper says to it,
and when told to sing will purse out its
lips and make an attermpt to utter con-
nected notes. In the native state they
form societies, obey a chief, and often
show great sagacity in their manner of
foraging for food and escaping from
danger.

Even in lower grades of life than the
anthropoid apes we can see plainly many
of the germs of human faculties in an
undeveloped state. Those who are fond
of dogs, and have lived much with them
and understood their ways, must have
been struck by the many human-like

ualities they possess, and especially by
the very great resemblance between
ounf ogs and young children.® They
th [ike and dislike very much the same
gcople and the same mode of treatment.

hey like those who take notice of them,
caress them, talk to them, and, above all,
those whom they can approach with per-
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fect confidence of receiving uniform kind
treatment. They dislike those who have
no sympathy with them, or whoge treat-
ment of them is either cold or capricious.
Their great delight is to play with one -
another, and often to tease and make u
i)retence of quarrellin% and fighting,
3oth have an instinct for mischief, and
arc constantly trying it on how far
they can go without getting into serious
dithiculties.

Later in life, and in more serious
matters, the dog has certainly the germs
of higher intelligence, and does a number
of things which require a certain exercise
of reasoning power. He has a good
memory, and imagination enough to
be excited at the prospect of a walk
where there is a chance of finding a rat
or a rabbit, and to dream of chasin
imaginaryrabbits when he is lying curled-
up on the hearthrug. Every dog has
an individual character of his own as
clearly defined as that of an individual
man, nor can the rudiments of reason-
ing be denied to the hound who, in a
kennel of twenty others, knows perfectly
well that he is Rover, and not Rattler or
Ranger, and waits till his name is called
to come forward for a biscuit. YWhen he
has got it, his sense of property makes
him appropriate it as his own, and respect
the biscuits appropriated to otlter dogs,
at any rate to the extent of knowing per-
fectly well that he i3 doind wrong if he
takes them by force or steals them.

In moral qualities the dog approaches
even more closely to man. His fidelity,
affection, and devotion even to death,
are proverbial. He feels shame and re-
morse when he has departed from the
canine sense of right and wrong or from
the canine standard of honour, and is
happy when he feels that he has done his
duty. What is this but the working of
an elementary conscience? Even in the
higher sphere of religious feeling, the
doyg feels unbounded love'and reverence
for the masten.who is the highest being
conceivable to him, or in other words,
his God ; and he shudders as that master

does in the presence of anything weird
and supernatural. Every good ghost

story begins by describing how the
dogs hgwled and cringed at their master’s
feet when the first shsadow of super-
natural presence was cast on the haunted
castle.

Capacity for progressive improvgment
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can hardly be denied to a race which
has developed such qualjties from ances-
tors whos like the wild and half-wild dogs

-of Asia and America, ha(%not even learned

to bark, and were as unlike the civilised
ahd affectionate collie as Palaolithic
man to his modern successor. In fact, the
f)rogress of the dog seems only to be
imited by the want of organs o? speech,
and of an instrument like the hand by
which to place himself in closer relation
with the outer world.

The same remarks apply to the elephant,
whose great sagacity seems clearly at-
tributable to the possession of such an
instrument in the trunk, inferior no
doubt to the hand, but still very superior
to the paw of the dog or to the hoof-
enclosed fore-foot of the horse. In all
animals the greater or less perfection of
the instruments by which they act upon
and are acted upon by the outer world,
seems to be the principal factor in deter-
mining the quality of the brain as an
organ of intelligence.

n the insect werld we find still more
wonderful exemplifications of the resem-
blance between animal and human in-
telligence. Ants live in organised
socicties, build cities, store-up food for
winter, fceep aphides as milk-cows, carry
on slave-hunting raids and push the
division f labour to such an extent that
sowe tribes are all workers, others all
warriors and  slave-owners. These
actions are not all merely mechanical
and instinctive, for auts can to a con-
siderable extent adapt themselves to cir-
cumstances, and alter their habits and
mode of life when it becomes neces-
sary in the “struggle for existence.”
The same is true of bees, beetles, and
other insects, but it is useless to dwell on
these, for the organisation of the inscet
world is so different from that of the
mammalian, to which man belongs, that
no safe analogy can be drawn from one
to the other. It is from the higher
mammalian types that we can fairly
draw the inference that, if like effects
are produced by like causes, thc more
perfect intelligence and morality of man
must be the same in kind théugh higher
in degree than the less perfect manifest-
ations of the same qualities in amimals
of similar thodgh less perfect physical
or%a.nisation.

here is one respect "in which the
bumen infant differs greatly from the
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oung of other animals, viz, in the
ong period for which it remains in a
condition of utter helplessuess. In
many of the lower forms of life the
young creature emerges into the world
with many of its necessary fuculties com-
Flete, and has to learn comparatively
ittle from education. The chicken runs
about and picks up food on the day it
escapes fron the egg, and the youn
flycatcher, while fragments of the shel
still adhere to it, will peck at flies.
As we rise in the scale of creation,
these instinetive aptitudes become fewer,
and more time is required before the

oung animal can shift for itself ; till at
ength, in the human infant, we arrive
at a stage where for some time it can do
little to preserve its existence except to
breathe and suck.

The reason of this is doubtless to be
found in the higher development which
it is destined to attain. The facul-
ties of every animal depend on two
causes—first, heredity, or those which have
been evolved from the type, and become
fixed by succession through a long series
of ancestors; secondly, adaptation, or
those which are acquired by cducation,
including in the term everything that is
requisite to place the animal in harmony
with its surrounding environment. The
first are what are called iustincts, which
exist from the birth, and are preserved
unconsciously and without an effort.
The last involve an effort, and reference
from the outer stations of the senses
along the tclegraph wires called nerves,
to the central ofiice of thie brain, where
the message is recorded and the reply
considered and transmitted along another
set of nerves to the muscles, where it
translates itself into action. In either
case the fundamental fact seems to re-
solve itself into a tendency of molecular
motion to follow beaten rather than
unknown paths. What the brain has
once thougﬁt or perceived, it will think
or ({)erceive more readily a second time,
and in like manner, a message which has
once bgen transmitted and read off along
a nerve, from muscle to brain or from
brain to muscle, will be transmitted and
read off more readily by practice, until
at length it ceases to require conscious
effort and becomes instinctive. We may
see an illustration of this in the facility
with which a piano player, who an
by learning the notes with dithcully.



70 MODERN SOIENCE AND MODERN THOUGHT

acquires such aptitude that the execution
of rapid passages becomes mechanical,
and can be carried on without a mistake,
even when the performer is thinking of
something else or talking to a bystander.

The outer world with which every
animal has to deal from its birth upwards
may be compared to a dense forest or
jungle through which it has to find its
way. A certain number of paths have
been cut ‘by its ancestors, and it finds
them ready made by heredity ; others it
constructs for itself by repeated efforts
until they become as broad and easy as
those which it inherited ; and finally,
if the forest is thick and its area exten-
sive, it can only be explored by lea.viuﬁ
the beaten paths of inherited or acquired
instinct, and groping the way painfully
by conscious effort and attention.

We can now see why the lower the
animal, or in other words the less exten-
sive the forest, the whole vital evergy
may be concentrated on the few beaten
paths opened by heredity, and a few
necessary actions may be perforired from
the first, instinectively and with great
perfection, while in higher organisms the
vital energy is employed in developing a
great mass of future possibilities rvather
than a small number of inferior present
realities. The baby cannot run about the
room and feed itself like the chicken,
because the baby has to growinto a man or
woman, while the chicken has only to
grow into a fowl which can do very little
more in its adult than in its infant state.

In fact, when we come to analyse the
sum of faculties of the adult man, we find
that they are derived to a surprisingly
small extent from heredity as compared
with education. Insaying this, however,
it must be understood that the term
“heredity ” 1s limited to that direct
heredity which transmits characters by
instinctive necessity, and not to the far
larger sphere of indirect heredity by
which faculties, arts, modes of thought,
and rules of conduct, are accumulated
in civilised societics, and become the
Frincipal instrument of education in its
arger seuse. If it were possible to
suppose a human infant, born of civilised
parents, left entirely to itself, what would
it grow into? 1t would have the
physical characters and advantages of
1ts human ancestry which heredity trans-
mits ; bipedal movement, large, convo-
luted brain with potential capacities ;

aptness of hand and o
but its solitariness would be fatal to its
progress. It would not learn to speak,
in the sense of using any articulate
language; its firts might not extend:
beyond recognising a few articles of footl,
and perhaps using stones to crack nuts,
and constructing some rude shélter
from branches of trees. It would know
nothing of fire, and on the whole it would
not be so far advanced as its oldest
Palweolithic ancestor.

As regards a moral sense, and all that
we are accustomed to think the highest
attributes of humanity, it is clear that
its mind would be a blank. Kven at a
much more advanced stage, such ideas
evidently come from education, and are
not the resultseither of inherited instinct
or of supernatural gift. An English child
kidnapped at an early age by Apache
Indians or head-hunting Dyaks, would,
to a certainty, consider murder one of
the fine arts, and the slaughter of an
inoiiensive stranger, especially if accomn-
plished with a treachery that made the
exploit one of little risk, an achievement
of the highest manhood. If brought up
among Mahometans he would consider
po.ygamy, if among the Todas polyandry,
as the natural and proper relation of the
sexes. All that can be said is, that if
recaptured and brought back tovcivilised
society, he would perhaps be assisted by
heredity in adopting itd ideas more
readily than would be the case if he had
been born a savage.

It is clear, thercfore, that the history
of the individual man tells the same
story of evolution from low beginnings
as is told by that of the human race as
truced from DPalweolithic, through Neo-
lithic, into modern times. llis law is
progress, worked out by conscious effort
called forth by the environment of out-
ward circumstances, and accelcratedsfrom
time to time by the successful efforts of
a few superior men, whose greater sum
of energy on happier organisation for
development, enables them to pioneer
new pdths through the vast unexplored
forests of science, art, and morality.

The difficulty of accounting for the
development of intellect and morality by
evolutgon is not so great as that presented
by the difference i1n phgsical structure
between man and the highest animal.
Given a being with man’s brain and man’s
hand and erect stature, it is easy to swe

osable thumb;
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how intelligence must have been gradually
evolved, and rules of conduct best adapted
for his own good and that of the society

, in which he lived must have been formed
and fixed by successive generations,
according to the NDarwinian laws of the
“struggle for life” and the “survival of
the fittest.”

But it is not so easy to see how this
difference of physical structure arose,
and how a being who had such a brain
and hand, and such undeveloped capa-
bilities for an almost unlimited pro-
gress, came into existence. The difficulty
1s this: the diffcrence in structure be-
tween the lowest existing race of man and
the highest existing ape is too great to
admit of the possibility of one being the
direct descendant of the other. The negro
in some respects makes a slight approxi-
mationtowards the Simian type. His skull
is narrower, his brain less capacious, his
muzzle more projecting, his arm longer
than those of the average European man.
Still he is essentially a man, and separated
by a wide gulf from the chimpanzee or

orilla. Even the idiot or crétin, whose

rain is no larger and intelligence no
greater than that of the chimpanzee, is
an arrested man and not an ape.

If, therefore, the Darwinian theory
holds gopd in the case of man and ape,
we must go back to some common
ancestor from whom both may have
originated by pursuing diflerent lines of
development. DBut to establish this as a
Jact and not a theory we require to find
that ancestral form, or, at any rate, some
intermediate forms tending towards it.
We require to find fossil remains proving
for the genus man what the Hipparion
and Anchitherium have proved for the
genus horse, that is, gradual progressive
specialisation fromm a simple ancestral
type,to more complex existing forms.
In ofher words, we require to discover
the “missing link.” Now it must be
admitted that hitherto, not only have
no such missing links beeh discovered
but the oldest known human skulls and
skeletons show no very decided ap-
Eroximation towards any such pre-

uman type. On the contrary, one of
the oldest types, that of the men of
the sepulchral ,cave of Cro-Mdgnon,
is that of a fine race, tall in stature,
large in brain, and on the whole
superior to many of the existing raccs
of mgnkind. The reply of course is that

the time is insuflicient, and if man and
the a.Ee had a common ancestor that
as a highly developed anthropoid ape
certainly, and man probably, already
existed in the Miocene period, such an-
cestor must be sought still further back,
at a distance compared with which the
whole Quaternary period sinks into in-
significance. It is said also that the dis-
covery of man’s antiquity is’ of quite
recent date, and that fifty years ago
the same negative evidence was quoted
as conclusive against his existence in
times and places which now afford his
remains by tens of thousands. All thi¢
is true, and it may well make us hesi-
tate before we admit that man, whose
structure is so analogous to that of the
animal creation, whose embryonic growth
is so strictly accordant with that of
other mammals, and whose higher
faculties of intelligence and morality
are so clearly not miraculous instincts
but the products of ecvolution and
education, is aloné an exception to the
general law of the universe, and is the
creature of a special creation.

This is the more difficult to believe,
as the ape family, which man so closely
resembles in physical structure, con-
tains numerous branches which graduate
into one another, but the extremes of
which differ more widely than man deces
from the highest of the ape scries. If a
special creation is required for man,
must there not bave been special
crcations for the chimpanzce, the gorilla,
the orang, and for at least 100 diilerent
species of apes and monkeys which are
all built on the same lines }

What are the facts really known to us
as to man, his nature, and his origin ?

Man is one of a species of which there
are in round numbers, according to the
computations of Wagner and Supan, some
1,480 millions of individuals living at the
present time on the earth. Tuking thirty
years as the averago duration of each
generation there are thus over 3,600
millions who are born and die per cen-
tury, and this has gone on more or less
during the period embraced by historf
which extends for a great part of the O d
World over thirty centuries, in the case
of Babylonia perhaps over ninety, and in
Egypt, certainly over seventy centuries.
At the commencement of these historical

eriods population was dense, probably in

gypt and Western Asia denser than at
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resent, and civilisation far advanced.
}i‘he Pyramids, which are among the oldest
and the largest buildings in the world,
prove this conclusively, both from the
mechanical skill and astronomical science
shown in their construction, and from
the great accumulation of capital and
highly artificial arrangements of societ
wgich could alone have rendered suc
works possible. The great mass of the

ulation in these times lived in what
1s known as the Old World, and was ac-
cumulated mainly in the great valley
systems of the Nile, and of the various
riversand irrigated plains of the southern
half of the continent of Asia. Northern
Asia and Europe were thinly inhabited
by ruder tribes. Of America and the
interior of Africa we know little until a
much later date, but the population was
in all probability sparse and savage ; in
Australia, it was still scantier and more
savage ; while in New Zealand and
most of the Pacitic Islands it has been
introduced by migration only within
comparatively recent times.

The next leading fact we have to
observe is that the human race is not
everywhere the same, but is divided
into several well-marked varieties. The
most obvious distinction is that of
colour. In the Old World there are
three distinet and clearly characterised
%roups-the white, the yellow, and the

lack. These are found mainly in three
separate zoological provinces : the white
in the temperate and north-temperate
zones of Europe and Western Asia, the

ellow in those of Eastern Asia, and the
{lack in the tropical zone, principally of
Central Africa. Where they are pure and
unmixed, these race-types differ from one
another not in colour only but in mauny
other important and permanent charac-
ters. The average size of the brain, the
complexity of its convolutions, the shape
of the skull, the bones of the face and
jaws, the cowmparative length of the
imbs, the structure of the hair and skin,
the characteristic odour, the suscepti-
bilities to various discases, ara all es-
sentially different, so that no observant
naturalist, or even observant child or
dog, could ever mistake a Chinaman for
a I%egro, or a Negro for an Englishman.

Such a naturalist, seeing for the first
time typical specimens of the three races,
would pronounce them without hesita-
tion to bs disuinei speoies, and would

predict with much confidence that the

would either nc: cross, or, if they di

would produce a hybrid progeny of
inferior fertility.

But here he would be wrong, for, in
fact, the most opposite races breed freely
toiether, and produce a fertile progeny.

loreover, when we extend our view
beyond the clearly distinguished types of
the white, yellow, and black, as seen in
Caucasian, Mongoloid, and Negro races,
we find these types breaking off into
sub-types and shading off towards each
other, while a large ;n'oportion of the
human race consists of brown, red, olive,
and copper-coloured people, who may
either be original varieties, or descended
from crosscs between the primitive
races. Small isolated groups differin
from the main races also crop up, o
whom it is hard to say from whom they
are descended or how they got there : as
for instance the Hecttentots, in South
Africa ; the pigmy black Negritos of the
Andamans and other South Asiatie
islands ; the Papuans and Australians ;
the so-called hairy Ainos of Japan, an
some of the aboriginal races of India.

To a certain extent climate seems to
have had’an influence in creating or de-
veloping the main typical ditferences.
Thus tiie main line of black vaces lies
along the hot tropical belt of the earth
from Old to New Guinea. ¢ But the rule
i8 not universal, there is no similar type
in tropical America, where a singular
uniformity of type and colour prevails
throughout the whole continent. Even
in Africa we find the Negro type, while
retaining its black colour, shading off
towards higher types and losing its more
animal-like characteristics. Again, colour,
the origin of which remains a perplexing
problem to the physiologist, becomes
generally lighter as we pass from trgpical
to south-temnperate and from south to
north-temperate regions, probably be-
cause the skin needs less protection from
the sun’s rays which the pigmentation
affords. The exceptions suppFiried by the
Esquimaux may be due to their having
six monthg’ unbroken sunlight, and by
the now extinct Tasmanians to their
migration from tropical regions.

Evdh withingreat and well-defined races
themselves there aréclearly marked varie-
ties. Thus the white race consists of
the two distinct types of the fair-whites
and durk-whites, the former preva.ﬂ'\ing in
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Northern Europe and the latter in South-
ern Kurope, Western Asia, and North
Africa; the contrast between a fair Swede
with da.xen hair and blue eyes, and a

' swarthy Spaniard with black hair and
ege?abemg almost as marked as between
the latter and some of the higher black
or brown races. Throughout a great part
of Europe, including specially England,
it is evident that the existing population
is derived mainly from repeated crosses
of these two races with one another and
probably with earlier races.

In the existing state of things also it is
evident that if the different races of man-
kind ever really did pass into one another
under influences like those of climate, the
time of their doing so0 is long past. A
colony of English families transported to
tropical Africa would to acertaintydieocut
long before they had taken even the first
step towards acquiring the black velvety
skin, the woolly hair, the projecting muzzle,
and the long narrow skull of the typical
Negro, while a Negro colony transported
to Scotland or Scandinavia would as cer-
tainly disappear from diseases of the chest
and lungs, long before they beg:m to vary
towards the European type. The yellow
race seems to be on the whole the best
fitted to withstand climate and other ex-
ternal ipfluences, and it certainly shows
no signs anywhere of passing over either
into the Cavgasian or the Negro type.

On the whole, therefore, if the fact of
fertile inter-crossing is to be taken as
proving the unity of the human race and
their probable descent from a common
ancestor, and we are to assume that all
the great varieties which we find existing
are the result of modifications gradually
introduced by climate and surrounding
circumstances, it is evident that the point
of divergence must be put at an immenss
distance.

THRis is the more certain, as when we
look back for 3 period of more than 4,000
years, we find from the Lgyptian monu-
ments that some of the Lest-marked ex-
isting types have undergone no sensible
change. The portraits of negroes and of
Semitic dark-whites painted on the walls
of temples and tombs of the 12th dynasty,
about 2,000 B.c., might be taken as charac-
teristic portraits of the negro and Jew of
the present day, and the modern Egyp-
tian felluh reproduces with little or no
change the features of the ancient Egyp-
tianr of the days of Rameses and Ameno-

phis. It is evident, therefore, that where
no great change has taken place from
crossing of races, they will maintain their
special characters unaltered for more than
100 generations. Indeed we might say
for 200 generations, for the statues and
wooden statuettes from the tombs of Sak-
kara, the ancient Mempbhis, which cer-
tainly date back for more than 5,000
ears, show us the Egyptian type in its
righest perfection, and with a more intel-
lectual and I might say modern expression
than is found 1,000 or 2,000 years later,
when the type of the higher classes had
evidently deteriorated somewhat from a
slight infusion of African elements.

The same conclusion of the great dis-
tance at which any common point of
divergence of the various races of man-
kind must be placed, is confirmed by a
totally different line of inquiry, that into
the origin of language.

Philologists have clearly proved that
languages did not spring into existence
ready made, like Mincerva from the brain
of Jupiter, but have followed the general
Inw of Nature, and have had their pe-
riods of birth, growth, and evolution from
simple into complex organism. Now there
is a vast variety of languages, some say
more than a thousand. A large propor-
tion of these are, of course, only what may
be called dialects of the same original lan-
guage, as in the case of the whole Indo-
European family,including Sanserit, Zend,
QGreek, Latin, Teutonic, Celtic, and Sla-
vonie, with all their ofishoots and derived
branches, as well as many others. Any
one who wants to be convinced of this has
only to refer to Max Miiller’s works and
trace the history of one verb, viz., that
used to denote individual existence.

Asmi in Sanscrit has become eimi in
Greek, sum in Latin (whence sono, suis,
and all the modern derivatives of Latin
races), and “am” in English ; while the
Latin est, the Greek esti, and the German
ist, are clearly akin to the original asti.
It may help in understanding how lan-
guage has been formed if we point out that
‘I am ” oviginally meant “I breathe,” and
“he is™ is the more general and abstract
form of “he stands.”

But there are a number of languages
between which no such relationship can
be traced, which are constructed on radi-
cally different principles, and have no
resemblance with one another in their
roots, or primitive sounds used to express
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objects and simple ideas, except in the few
cases where it can be traced to importation
from abroad, or to imitation of naturall
suggested sounds, such as those whic
have led so many nations to express the
idea of “mother” by a sound resembling
the bleating of a lamb. Obviously, simi-
larity of sound in such words as are used
for tKe ideas of father, mother, cow, crow,
thunder, crack, splash, and so on, sug-
gests no cdmmon origin, and as most, or
at any rate a great many roots, were prob-
ably derived originally in this manner,
though long since diverted to express

_ other ideas by associations which it is im-
possible to trace, the wonder rather is
that we should find so many languages
with so few roots in common. The best
authorities tell us that a list of fifty to
one hundred languages could be wade
of which no one has been satisfactorily
shown to be rclated to any other.

The main distinction between lan-
guages, however, is to be found in
their inner mechanism, or grammar,
rather than in the mere difference ot
root-sounds. The result of years of
mechanical training in barbarous Latin
and Greek grammars in our English
public schools has heen to leave the
average Englishman commpletely ignor-
ant of the real meaning of the word
“grammar,” and almost incapable of
comprehending that it can mean any-
thing else than a string of arbitrary
rules to be learned by heart for the
vexation of small boys.

And yet gramwmar is really most
interesting, as showing the modes by
which the dawning human intellect has
proceeded, at remote periods and among
different races, in working out the great
problem of articulate speech, by which
man rises into the higher regions of
thought and is mainly distinguished from
the brute creation. Consider first what
the problem is, and then some of the
principal modes which have been in-
vented to solve it.

Suppose some primitive race to have
accumulated a certain stock of root-
words, or simpls sounds to signify definite
objects and simple ideas, they must soon
find that these zlone are not sufficient to
convey briefly and clearly to other minds
the ideas which they wish to express.
For instance, suppose a tribe had got
root-words to express theideas of “ man,”
“bear,” and “kiil.” What one of the

tribe wants to convey from his own mind
to that of his neighbour may be, “The
man has killed the bear,” or “'the bear
has killed the man,” or “ The” (or “A)
man has killed & bear,” or “bears,” or
“will” or “may have ” killed, and so oft
through a vast number of variations on
the original three-note theme. Up to a
certain point, a man might succeed in
making himself understood by using his
three root-sounds in a certain order, aided
by the pantomime of accent and gesture ;
and the Chinese, though one of the oldest
civilised peoples of the world, have
scarcely got beyond this stage. But the
process would be difficult and uncertain,
and at length it would occur to some

enius that such modifications as those of

efinite and indefinite, past and present,
singular and plural, etc., were of generai
application, not to the particular threeor
four roots which he wished to connect,
but to all roots. The next step would be
to invent a set of sounds which, attached
in some way to the root-sounds, shonld
convey to the hearer the sense in which
1t was intended that Lie should take them.

This is the fundamental idea of
grammar, but it has been worked out
by different races in the most different
manner. The Chinese and other allied
races in the South-east of Asia, such as
the Burmese and Siamese, have Solved it
in the simplest manner. Theirlanguages
are what 1s called monosyllabic—that is,
each word consists of a single syllable.
and is a root expressing the fundamental
idea, without distinction of noun from
verb, active from passive, or other modi-
fications. They have to trust, therefore,
to express their meaning, mainly to
syntax, or the order in which words
succeed one another, which, up to a
certain point, is the simplest method,
and is largely adopted in modern English.
Thus, “ Man kill bear,” ¢ Bear kill ntan,”
convey the meaning just ag clearly as the
classical languages do by cases, when they
distinguish whether the man is the killer
or the killed by saying “omo or hominem.
But the monosyllabic system limits the
nations who use it to an inconveniently
small number of words, and fails in
expressing their more complex relations,
so thatewe find the same word in Chinese
or Siamese often expressing the most
different ideas, and the meaning can only
be conveyed by supplementing the root-
words and syntax by accent and &gher
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conventional signs which are akin to the

rimitive devices of gesture language.

» Thus, in Biamese, the syllable ka, accord-

ing to the note in which it is intoned,

*may mean a pestilence, the number five,
of the verb “ to seek.”

This very primitive and almost in-
fantine form of language is confined to
one family, that of the Chinese and Indo-
Chinese, who, it may be observed, are by
no means simple or primitive in other
respects, but stand and have stood for
centuries at a comparatively high level
of civilisation. All other races, including
the most savage, have adopted some form
or other of gramnar, ie, of modifying
original root-sounds by additional generic
sounds of definite determination ; but
the devices on which they have hit for
this purpose are most various. Thus, the
gra.mma.r of the Aryan family of languages

as been formed by reasoning out such
general categories of thought as articles,
pronouns, and prepositions, coining
sounds for them and prefixing these
sounds to the root-sounds as separate
determinating signs. More complex
shades of meaning are conveyed prin-
cipally by inflections, 4., by adding
certain generic new sounds to the original
root-word, and incorporating them with
it s0 as tp form modifications which area
sort of sécondary words. "Thus the ideas
of pre.ent, pyst, and future love, loving,
and being loved, lovely, and so on, are
formed by transforming the root arointo
such modifications as amor, amavi, amabo,
amans, amabilis, etc. We can see this
process in the course of formation in the
change which converted the old English
form “Casar his” into the modern
genitive * Cesar’s.”

Other families again obtain the same
results by very different processes. The
Semitic languages, for instance, including
Hebrew, Arabic, Assyrian, and Phamnician,
are what is cajled “triliteral,” i.e., they
consist of roots mostly of three con-
sonants, and express different shades of
grammatical meaning by altering the
internal vowels. Thus, from the root
m-l-k are derived melek, a king ; malak,
he reigned, and so on. *

The so-called Turanian family, com-
prising Huns, Turks, Finns, Lapss, and
other Mongoliait races of Northern Asia,
all speak agglutinative languages, i.e.,
languages in whichb the root is put firat
and ip followed by suflixes strung on to

it, but not incorporated with it and
remaining distinct. Thus in Turkish, the
root scv, to love, is expa.nded into
sevishdirilmedeler, meaning “incapable of
being brought to love one another.”

These are only given as specimens of
some of the most marked of the vast
varieties of language which lLave been
examined and classified by philologists.
They suggest a Breat many interesting
reflections, but I confine myself to those
which bear more immediately on the
subject of man’s origin and development.
It 1s evident that they imply great
antiquity for the existence, not of man
only, but of separate races of men speak-
ing separate languages.

Babylonian inscriptions, estimated by
Dr. Hilprecht to be 9,000 years old, show
that the characteristic features of the
Semitic languazes were as clearly estab-
lished then as they are now ; and the hiero-
glyphics of Egyptian monuments, 7,000
years old, show the Contic language essen-
tially the same as modern Coptic, and al-
though presenting some points of analogy
with Semitic, too different to be classed
withit. If theseare descended from a com-
mon ancestor, clearly their origin must be
extremely remote. And even with un-
limited time it is difficult to conceive how
such radical differences in the structure of
languages could have arisen unless the dif-
ferent races had branched off before any
clear form of articulate speech had be-
come fixed. Could a race accustomed
for generations to the free-flowing inflec-
tional Aryan, have deserted it for the
cramped forms of the Semitic, or, vice
versa, could the Semite have adopted the
modes of thought and expression of
Sansecrit? And the same ditticulty would
apply in at least twenty or thirty cases
of other families of language.

It must be recollected that language is
not merely the conventional instrument
of thought, but to a great extent its
creator, and the mould in which it is
cast. The mould may be broken, and
races abandon old and adopt new lan-
guages by force of external circumstances
such a8 conquest or contact with an
absorption by superior races, but there
is no instance of its being so transformed
from within as to pass into a totall
different type. Nor can we very well
see how root-words once attached to
fundamental ideas, such for instance as
the simpler numerals, should come to be
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forgotten and new and totally different
words invented.

Of course, the explanation was easy in
the olden days, when everything was
referred to miracle. Languages were
different because God, to batlle the at-
tempt of united wankind to build a tower
high enough toreach to heaven, had made
them so. But the theory of special
miraculoys creation for each language
cannot stand a moment’s investigation.

As in the case of the animal world,
special creations, if admitted at all, must
be multiplied to an extent which becomes
absurd. Is every petty tribe of savages
who speak a language unintelligible to
others to be supposed to have had it
conferred upon it as a miraculous gift?
Was the language of the extinct Brazilian
tribe, of which Humboldt tells us that a
very old parrot spoke the last surviving
words, one of the languages used to
scatter the builders of the Tower of
Babel? Or, still more conclusively, where
we know and can prove that one part of
a language is the product of natural
laws, can we assume that another part of
the same language is the result of miracle ?
Did it require Divine inspiration to
make the old Egyptians call a cat miaou,
or to teach so. many nations to ex-
press the idea of mother by imitating
the bleating of a lamb? If not, why
should half the words in a dictionary be
miraculous and half natural ?

And if Cesar is correctly reported to
have been more proud of discovering a
new case than of conquering Gaul, ought
we not to “render unto Ceesar the
things that are Cwxsar’s,” and assign

mmar as well as words to human
invention? In short, no reasonable man
who studies the subject can doubt that
language is just as much a machine of
human invention for communicating
thought, as the spinning jenny is for
spinning cotton.

The general conclusion, then, to be
drawn from the study of language points
in the same direction as that of all other
branches of science, viz, that their true
history is that of evolution from' simple
origing by the oseration of natural laws
over long periods of time into forms of
greater complexity and bigher develop-
ment. What language really does for us
is to take up the thread where the oldest
history fails us, and show that even at
this date it is impossible to doubt that

the human race must have been already

in existence fora very long period, and

in existence as at the presen{ day in "
several sharply, distinguished varieties,

so that the common origin, if there be’
one, must be placed stiﬁ further back.

As history verified by the Babylonian

monuments extends over a period of, say,

nearly 9,000 years, this is equivalent to

saying that such a period can only be a

very small part of the total time which

has elapsed since man became an in-

habitant of the earth.

The origin and development of re-
ligions have been much discussed, but
too often with a desire to make theories
square with wishes. The subject also
does not admit of such precise determina-
tion as in treating of arts and languages,
which have left traces of themselves in
the form of primitive implements and
primitive roots, _

The history of religions really begins
with written records, or, at the earliest,
with the older myths which are embodied
in these records. But these are all com-
paratively modern, and imply a con-
siderable progress in civilisation before
they could have existed. If we wish to
form some idea of what may have been,
the primitive elements from which re-
ligion was evolved during the long

eolithic and still longer Pal®olithic

eriods which preceded histpry, we must
ook at what are actually the religious
ideas of contemporary savage and semi-
barbarous races.

As we rise ahove the level of the lowest
savagery we find ideas of religion be-
ginning to grow from two main tap-roots.
One is the idea of ghosts or spirits
which arises naturally from dreams an
visions and develops itself into ancestor
and hero-worship, and belief in a world
of spirits, good and evil, influencing men’s
lives and fortunes, and in many fortas of
sickness taking possession, of their bodies.
This spirit-worship also necessarily leads
to some dim percaption of a future life.

T'he other tap-root is the inevitable
disposition to account for the phenomena
of nature, when men first began to reflect
on them, by the agency of invisible
beings like themselves ; in other words, of
anthropomorphic gods. Perhaps this is a
higher and later stage of religious belief
than the former, for it implies a certain
disposition to inquire into the causes of
things and a certain amount of ress&nin’g
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power to infer like causes from like
results, »

* ., But th8 two often blend together, as in
.the religions of the ,Aryan-speaking
peoples, in which we see deitied heroes
and ancestors crowding the courts of
Olympus, with a multitude of anthropo-
morphic gods, who are often merely

obvious personifications of natural pheno-,

mena or astronomical myths. Thus,
Varuna, Ouranos, or Uranus, are said to
be personifications of the vault of heaven
Phebus, the shining one, of the sun;
Aurora, of the dawn ; while Hercules is
half deified hero and half solar myth.
Sometimes, however, of the two stems of
religion one only has flourished, and the
other has either never existed, or been
overshadowed by the first and releguted
to a lower sphere. Thus the great
Chinese civilisation, comprising such a
large portion of the human race, has
apparently developed its popular religion
from the idea of spirits and spirit-
worship. The worship of ancestors is its
main feature, and its sacred books are, in
effect, treatises on ethics and political
economy, with rules for rites and cere-
monies to enforce decent and decorous
behaviour, rather than what we should
call works of religion.

With gther races again, and specially
the Hebrew, the idea of a tribal anthropo-
morphic God has gradually swallowed
up that of other gods, developed into
that of one Almighty Being, and dwarfed
that of ghosts and spirits. Their primi-
tive God was anthropomorphic, and
modelled on the idea of an Oriental
sultan—sometimes good and beneficent
but sometimes cruel and capricious, anci
above all jealous of an disresg«ict and
enraged by any disobedience. Morality
geems at first to have had little or nothing
to do with these conceptions, and there
is n6t the remotest trace in the early
history of any religion, of its having
been bom ready-made from the necessary
intuition of one Almighty God of love,
mercy, and justice, which is so con-
ﬁdentiy assumed by many métaphysicians
and theologians. On the contrary, con-
science had to be first evolved, and the
process may be followed step by step by
which, as manners became mild®r and
ideas purer, the grosser attributes of
Deity graduall f'ielded to the idea of a
just and merciful God. :

These considerations, however, lead us

far from the question of the first dawn
of religion among primitive man. Judg-
ing from the earliest facts of history, and
the a,nalogfv of modern savage races,
we might look for the first traces of
religious ideas from the contents of
torubs and from idols. When a tribe
had attained to some definite idea of a
future life it would almost certainly bur
weapons and implements with its dead,
as is the case with modern savages. When
it had reached the stage of worshipping
anthropomorphic deities, it would prob-
ably frame images of them, some of which
would be found in their tombs and dwell-
ings.

The latter test soon fails us. In the
early Egyptian tombs, and in the remains
of the prehistoric cities excavated by
Dr. Schhemann, images of owl and ox-
headed goddesses, and other symbolical
figures or idols, are found in abundance.
But when we ascend into Neolithic times,
such idols are no longer found, or, if
found, it is so rarely that arch=zologists
still dispute as to their existence. Cer-
tain crescents found in the Swiss lake-
dwellings were at one time thought to
indicate a worship of the moon, but the
better opinion seems to be that they were
used as rests for the head during sleep, as
we find similar objects now used in many
parts of the world. Among the many
thousand objects recovered from these
Swiss lake-dwellings and other Neolithic
abodes, there are only a very few which
may possibly have been rude idols or
amulets, and the only ones which may be
sald with some certainty to have been
idols, are one or two discovered by Mons.
de Braye in some artificial caves of the
Neolithic period, excavated in the chalk
of Champagne, which appear to be in-
tended for female figures of life size with
heads somewhat resembling that of the
owl-headed Minerva.

When we pass to Paleolithic times the
evidence of idols becomes more faint, and
rests solely on the slender conjecture that
some of the figures carved by the Reindeer-
men of Lia Madeleine and other caves, may
probably have been intended for amulets.
As they were skilful carvers, and fond of
drawing whatever impressed itsolf on their
imagination, the presumption is strong
that they had not advanced to the stage
when the worship of gods symbolised by
idols had cowe into existence, as other-
wise more undoubted idols rust have
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been found in the caves which were so
long their habitations, and which have
yielded such a number of remains of works
of art.

The evidence for a belief in a future ex-
istence and in spirits is more conclusive.
Throughout the whole Neolithic period we
find objects which were evidently intended
for use in a future life buried with the
dead. Wefind alsoin many Neoiithictombs
a singular fact which points to the exist-
ence of a very long bolief in evil spirits.
Many of the skulls, especially of young
people, have been trepanned, that is, a
piece of the skull has been cut out, making
a hole, apparently, to let out the evil spirit
which was supposed to Le causing epilepsy
or convulsions ; and where the patient had
recovered and the wound healed, when he
died long afterwards, a piece of the skull,
including this trepanned portion, was
sometimes cut out and used apparently
as an amulet. The objects deposited in
graves show that the idea of a t}uture life,
as with most savages of the present day,
was that of a continuation of thc same
life as he had led here, though perhaps in
happier hunting-grounds. In some cases
a great chief seems to have had wives
and slaves slaughtered and buried with
him, though the proofs of this are
more clear and abundant in later times
than during the Neolithic period. Can-
nibalism, however, seems to have occasion-
ally prevailed both in Puleolithic, Neo-
lithic, and prehistoric times, as it did so
extensively among modern savage races
before they came under civilising influ-
ences. This is clearly proved by the num-
ber of human bones, chiefly of women and
young persons, which have been found
charred by tire and split open for extrac-
tion of the marrow.

The evidence of belief in a future life
becomes more rare and uncertain in Palxo-
lithic times. Perhaps it may be because
we have so few authentic discoveries of
Paleolithic burying-places, and so many
instances of caves, once inhabited by
Paleeolithic races, being used long after-
wards as Neolithic sepulchres. Atfer the
famous cave of Aurignac it is difficult to
trust any evidence as to the discovery of a
real Palaolithic sepulchre which has not
been subsequently disturbed.

In the few cases also where Palaolithic
skeletons have been found, as in that of
the men of Neanderthal and Mentone,
they have often been those of single indi-

viduals, and it may be doubted whether
they were buried there, or merely died in
the caves in which they lived,‘in which "
case any implewments found with them,
do not necessarily imply that they were
placed there for use in a future life. On
the whole it seems doubtful whether any
certain g)roofs of burials denoting know-
ledge of a future life can be found in
Paleolithic times, and if there are, they
are certainly few and far between, an
confined to the later stages of that period.

All we can say is, that religion certainly
did not descemr ready-made among these
aboriginal savages, but that, like language,
it was slowly developed from beginnings
as rude as those we now find among the
lowest races of savages.

It may be well, however, to say hcre,
once for all, what is applicable to many
other passages in this book, that the
question of the origin of any religion is
entirely different from that of its truth
or falschood. To explain a thing is not
to disprove it ; on the contrary, a thing
only really becomes true to us when we
understand it. A stately oak, with wide-
spreading branches, that give shade and
shelter to the cattle of the fields, is not
the less a fact beeause we know that it
did not drop ready-made from heaven,
but grew from an acorn. The ¢ntrinsic
truth of a religion must bo tested by the
conformity which, in a given stage of its
evolution, it bears to the facts of the
universe as disclosed by science, and to
the feelings and moral perceptions which
have been equally developed by evolution
in the contemporary world.

All [ contend for is, that all religions
have grown and been developed from
humble origins, and that their history,
impartially considered, does not contra-
dict, but on the contrary greatly confirms
the law of natural evolution. .

Of the two facultics by which man is
commonly distinguished from the brute
creation, viz., that of being the speaking
and the tool-fhaking animal, the former
attribute has been shown to be the pro-
duct of evolution from origins long
since lost in the far-off distance of remote
ages.

The same remark is even more certainl
true asYegards the other attribute of tool-
making, or, in its widest sense, adapting
natural laws and natural objects to the
arts of life by intelligent application.
The primitive roots, so to speak, of\this
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industrial language, which in the case of
spoken language for the most part clude
.our seareh, are here futnished by the
Palmolithic remains found so abundantly
«in river drifts and caves. ® There can be no
dsubt whatever that the modern wood-
cutter’s axe and carpenter’s adze are the
lineal descendants of the rudely-chipped
haches, or celts, which are dug out oF the
gmveis of St. Acheul, or from below the
stalagmite of Kent’s Cavern. The regu-
lar progression can be traced from the
mass of flint rudely chipped to a point,
with a butt-end left rough to grasp in
the hand, up to more symmetrical and
carcfully-chipped forms; to implements
intended to be hafted or fastened to
a handle; to implements ground and
polished to a sharp edge and pierced for
the handle; and finally to the finished
specimens of the later Neolithic period,
which exactly represens the adze and
battle-axe, and are almost identical with
those used quite recently by the Polyne-
sians and other semi-civilised races who
had no access to metals.  Irom these the
transition to metals is easily traced, the
tirst bronze implements and weapons be-
ing facsimiles of those of polished stone
which they superseded, and the gradual
development of bronze, and from bronze
to the cheaper and more generally use-
ful metat, iron, being a matter of quite
modern history.

In like whnner, the development of
the knife, sword, and all cutting instru-
ments, from the primitive tint-tlake,
can be traced step by step, and is
beyond doubt; and equally so the
development of all missiles, from the
primitive chipped flint, used as a javelin
or arrow-head, up to the modern rifle.
When we catch the first glimpse of the
beginnings of human ai b or industry, the
furniture or stock-in-trade of ’alwolithic
manappears to have been as follows :

He was acquainted with fire. This
seems to be dlearly established by the
charred bones, charcoal, and other .traces
of fire which are found in the oldest
Palaolithic caves, and even in the far
distant Miocene period, if we can believe
in the flints discovered by thesAbbLé Bour-
geois in the strata of Thenay, some of
which appear to have been splitgbhy the
action of fire.» This is a remarkable
fact, for a knowledge of the means of
kin(iling fire is by no means a very

simple or obvious attainment. Apes
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and monkeys will sit before a fire and
enjoy its warmth, but no monkey has yet
developed intelligence enodgh even to
put fresh sticks on to keep up the fire,
much less to rekindle it when extinct.
Primaval man must often have had
expericnce of fire from natural causes,
as from forests and prairies scorched by
a tropical sun being set on fire by light-
ning, or from volcanic eruptions ; but
how he learned from these to kindle
fire for himself is not so obvious. Savage
races, as a rule, do so by converting
mechanical energy into heat, by the
friction of a stick twirled round in a
hole, or rubbed backwards and forwards
in a groove in another piece of wood ;
and there are old observances among
civilised nations which show that this
was the mode practised by their an-
cestors, as when the sacred fire in the
Temple of Vesta was relighted in this
manner by the old Romans if it had
chanced to be extinguished. It is prob-
able, therefore, that this was the
original mode of obtaining fire, but if so,
it must have required a good deal o
intelligence and observation, for the dis-
covery is by no means an obvious one,
nor is it easy tosee any natural process
that might suggest it.

Neither ancient history nor the
accounts of existing savage races throw
much light on the question. The
narratives of the discovery of fire con-
tained in the oldest recordsare obviously
mythical, like the fable of Prometheus,
which is itself a version of the older
Vedic myth of the god Agni (cognate
with Latin iégnis or fire) having been
taken from a casket and given to the
first man, Manou, by Pramantha, which
inthe old Vedic language means taking
forcibly by means of friction. Of the
same character are the mythical legends
of savage races of fire having been first
brought by some wonderful bird or
animal ; and there is nowhere anything
like an authentic tradition of the fact
of its first introduction. There have
been reports of savages who were unac-
quaintéd with fire, but they have never
been well authenticated, and the nearest
approach to such a state of things was
probably furnished by the aborigines
of Van Diemen’s Land, of whom it is said
that in all their wanderings they were
particularly careful to bear in their hands
the materials for kindling a fire, in the
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shape of a firebrand, which it was the
duty of the women ‘to carry, and to keep
carefully refreshed from time to time
as it became dull.

On the whole, traditions all point to fire
having been first obtained from friction,
and it is possible that the first idea may
have been derived from the boughs of
trees, or siliciousstalksof hamboos, having
licen set on fire when rubbed together by
the actioh of the wind, or by the rubbing
of the hands together.

It is easicr to see the origin of the
remaining equipment of primitive man,
viz., chipped stones, for flints splint,ere(i
by frost or fire often take naturally the
forns of sharp-edged flakes and rude
hatchets or hammers, and very little
invention was required to improve these
specimens, or endeavour to imitate them
by artificial chippings. It is rather
surprising that this art did not improve
more rapidly, for it is evident that the
old Palmolithic period must have lasted
a long time before any deécided progress
began to show itself. And during this
long period a singular uniformity
appears to have prevailed throughout
the Paleolithic world. The rude formn of
the celt or hicke, with a blunt butt and
chipped roughly to a point, is found in
the oldest river gravels and caves wher-
ever they have been investigated, and
the forms of the Somme and the Thames
specimens are repeated in the quartzite
implements of the Madras laterite.

n the very oldest caves and river
deposits the tool-equipment of man seems
to have been very much limited to these
rude celts, used probably for smashing
skulls in war and the chase, and splitting
bones to get at the marrow; sharp-
edged flakes for cutting ; rude javelin-
heads ; and stones chipped to a rounded
edge, very like those used by the Esqui-
maux for scraping bones and skins. As
we ascend in time we find arrow-heads
of stone and bone, at first unbarbed and
gradually becoming barbed, showing that
the bow had been discovered ; harpoons
of bone and fish-hooks ; bone pins and
needles ; and " a 1ouch greater ‘variety
and more carefully-chipped forms of
flint tools and weapons ; until we finally
reach the upper reindeer stage of caves
like that of Iim Madeleine, where artistic
drawings and carvings are found, and
the equipment generally is superior to
t.hat.:?f many existing savage tribes, and

not much inferior to that of the Esqui- -
maux and otheg Arctic races.

We then pass into Neolithic times,:
when many of tbe chiof elements o
civilisation are already in full force.:
Man has emerged in many localities
from the hunter into the pastoral stage,
the principal domestic animals are
known, and in some of the later lake-
dwellings he has advanced a stage
further, and has become an agriculturist
living in villages. }rom this to the
Bronze and ewrly historical periogds, there
is no great break, and the ruder tribes of
barbarians described by Cwcsar and
Tacitus may well have been the lineal
descendants of the Neolithic men whose
Folished axes and finely-shaped arrow-
iends lie scattered over the surface of
Europe and are found in innumerable
burial-mounds and dolmens.

But in Paleolithic times, though we
can see constant progress, mankind is
still in a state of unmitigated barbarism.
Agriculture was clearly unknown, for
the hand-mills, pestles, and mortars
which are among the most enduring and
abundant relics where grain was used for
food, are never met with. Pottery was
unknown in all the earlier periods, and
it is questionabic whether even the
rudest forms of baked clay, moulded by
hand, are found where there ishio inter-
mixture of a subsequent Neolithic habi-
tation. The dog was clearly not a
companion of man prior to the era of
the Daunish kitchen-middens, for the
spongy parts of bones which are always
gnawed by dogs when dogs are present,
are invariably preserved in the débris
of Palaolithic caves, and the few bones
of dogs, wolves, and foxes found with
human remains in these caves almost
always show that the animals had formed
part of the food of the inhabitants.

Other domestic animals were, i all
probalbility, equally unknown, a.ithough
1t has heen thought possilile that some of
the tribes of the remndeer period may
have had herds of the half-tame deer,
like the modern Laplanders. This con-
jecture, however, appears to rest solely
on the ia.rge number of bones and horns
found at certain stations, which may
have arisen from their having leen occu-
pied for a very long petiod, and as the
dog was unknown, it seems probable that
no other animals ila.d been domesticatud.

As regards clothing, the first cq:'ba.m
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proofs of its use are afforded by the bone
pins and needles, which were evidently
employed for fastening the skins of
animals together, while the scrapers
were used for scraping these skins
and fashioning the bone implements. It
is probable, therefore, that the use of
skins as a protection against the cold of
the Glacial period, was known at a very
early period.

Ornaments, also, are of very early date.
Perforated shells, sometimes fossil, and
pierced teeth of the Lear and other ani-
mals are frequently found under circum-
stances which show that tlhiey must have
been strung together as necklaces. The
skeleton found in a cave at Mentone had
a number of perforated shells of Nassa,
and a few stags’ teeth also perforated,
dispersed about the skull, evidencing
that they had formed some sort of head
ornament. Lumps of red hematite, also,
probably used for paint, have been found
in some of the caves of the reindeer
period.

Captain Cook’s description of the sav-
ages of Tierra del Fuego would have ap-
plied to the men of that period, “although
content to be naked, they were very am-
bitious to be fine;” and prolably like
these poor Fuegians, they adorned them-
selves with streaks of red, black, and
white, and wore bracelets and anklets of
shell and bone.

If we wish to form some ideas of the
manners and customs of our Palzolithic
ancestors, we mnust look for them among
existing savage races -whose mode of
life, and equipment of tools and weapons,
most nearly resemble those of the earliest
cave-dwellers. The Australians, the Bush-
men of South Africa, the Mincopies of
the Andaman Islands, and the Fuegians
are probably the lowest specimens of the
human race known in modern times ; but
even these are in some respects further
advanced in the arts than Palzolithic
man. The Bushmen are skilled in the
use of the bow, and have discovered
the art of poisoning their arrows. The

Australians, Mincopies, and Fuegians
have canoes, harpoons, and fish-hooks.
The latter approach more neayly to the.
conditions of Iit‘e of the savages who ac-
cumulated the ‘kitchen-middens on the-
coasts of Denmark at a much later
period, and the Bushmen probably re-
Fresent those of the cave-men who
ived principally on the produce of the
chase of large animals, such as the mam-
moth, rhinoceros, cave bear, horse, and
deer. The pigmy Bushman will attack
the elephant, the rhinoceros, and even
the lion, and often succeed in killing
them by pitfalls or poisoned arrows.

The inferences, therefore, to be drawn
alike from the physical development of
the individual man, and from the origin
and growth of all the faculties which
specially distinguish him from the brute
creation—language, religion, arts, and
science — {Joint to the conclusion that he
is a product of laws of evolution, and
not ot special or miraculous creation.

Still, granting this, we must admit on
the other hand, that until more of the
“missing links” are discovered, and the
origin of man thus placed on a basis of
scientific certainty, there is an opening
left for the belief that here, if nowhere
else, there was some supernatural inter-
ference with the laws of Nature, and
that the finger of the clock-mtaker did
here alter the hands of the clock from
the position which they wotld have occu-
pie({ under the original law of its con-
struction. But if this were so, it must
equally in candour be adinitted that the
miracle did not consist in placing man
and woman upon earth, at any recent
period, or with faculties in any way de-
veloped, but could only have consisted in
causing a germ or germs to come into
existence, diffcrent from any that could
have been formed by natural evolution,
and containing within them the possi-
bilities of conscious and civilised man, to
be developed froin the rudest origins by
slow and pairful progress over countless
ages.
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CHAPTER VII
MODERN THOUGHT

Lines from Tennyson—The Gospel of Modern
Thought—Change excmplified by Corlyle,

Renan, and George Eliot—Science becom-

ing Universal—Attitude of Orthodox Writ-
ers—Origin of Kvil--First Cause unknow-
able—New Philosophies and Religions—

Herbert Spencer and Agnosticism—Comte

and Positivism—Pessimistn—Mormonism—
Spiritnalism—Dreams and Visions—Som-
nambulisin —Mesmerism.

Oh yet we trust that somchow good
Will be the final goal of ill,
To pangs of nature, sins of will,
Defecty of doubt, and taints of bluod ;

That nothing walks with aimless feet ;
That not ene life shall be destroy’d,
Or cast as rubbish to the void,

When God hath made the pile complete ;

That not a worm is cloven in vain;
That not a mioth with vain desire
Is shrivel’d in a fruitless fire,

Or but subserves another’s gain.

Behold, we know not anything.
I can but trust that good shall fall
At last—far off—at last, to all,
And every winter change to spring.

So’runs my dream : but what am I?
An infant evying in the night :
An infant crying for the light :
And with no language but £ cry.

LV.

The wish, that of the living whole
No life may fail beyond the urave,
Derives it not. from what we have

The likest God within the soul?

Are God and Nature then at strife,
That Nature lends such evil dreams?
So careful of the ty]ie she seems,

" 80 careless of the single life ;

TLat I, considering everywhere
Her secret meaning in her deeds,
And finding that of fifty seeds

She often brings but one to bear,

I falter where I firmly trod,
And falling with my weight of cares,
Upon the great world’s altar-stairs
That slope thro’ darkness up to God,

I stretch lame hands of faith, and grope,
And gather dust and chaff, and call
To what I feel is Lord of all,

And faintly trust the larger hope.

*“So careful of the type?” but no.
From scarped clifl and quarried stone
She cries, *“ A thousand types are goue g
1 care for nothing, all shall go.

““"Thou makest thine appeal to me:
I bring to life, I bring to death :
The spirit does but mean the breath :
I know no more.” And he, shall he,

Man, her last work, who seem’d so fair,
Such splendid purpose in his eyes,
Who roll’d the psalm to wintry skies,

Who built him fanes of fruitless prayer,

Who trusted God was love indeed,

And love Creation’s final law—

Tho’ Nature. red in tooth and claw
With ravine, shriek’d against his creed-—

Who loved, who suffer’d countless ills,
Who battled for the True, the Just,
Be blown about the desert dust,

Or seal’d within the iron hills ?

No more? A monster then, a dream,
A discord. Dragons of the prime,
Thit tare each other in their slime,

Were mellow music match’d with hirm,

O life as futile, then, as frail !
O for thy voice to soothe and bless !
What hope of answer, or redress?
Behind the veil, behind the veil.

TENNYSON, In Memoriam.
(By kind permission of LorRD TmNNYSOR,)
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THESE noble and solemn lines of a great
poet sum up in a few words what may be
called “the Gospel of Modern Thought.”
They describe what is the real attitude
‘of most of the thinking and earnest
minds of the present generation. On
the one hand, the discoveries of science
have so far established the universality
of law, as to make it impossible for sin-
cere men, to retain the faith of their an-
cestors in dogmas and miracles. On the
other, larger views of man and of history
have shown that religious sentiment is
an essential element of human nature,
and that many of our best feelings, such
as love, hope, conscience, and reverence,
will always seek to find reflections of
themselves in the unseen world. Hence
faith in dogma has diminished and charity
increased. Fewer believe old creeds, and
those who do, believe thore faintly ; while
fewevr denounce them, or are insensible to
the good they have done in the past and
to the truth and beauty of the essential
ideas thdt underlie them.

On the Continent, and especially in
Catholic countries, where religion inter-
feres more with politics and social life,
there is still a large amount of active
hostility to it, as shown by the massacre
of priests by the French Communists;
but, in this country, the old Voltairean
infidelity has died out, and no one of
ordinary culture thinks of denouncing
Christianity as an invention of priest-
craft. On the contrary, many of our lead-
ing minds are at the same time sceptical
and religious, and excmplify the truth
of another profound saying of Tennyson:

There lives more faith in honest doubt,
Believe me, than in half the creeds.

The change whichhascome over modern
thought cannot be better exemplified
than by taking the instance of three
great writers whose works have produced
a powerful influence—Carlyle, Renan,
and George Eliot. 'They were all three
born and brought up in the very heart
of different phases of. the old beliefs—
Carlyle, in a family which might be taken
as a type of the best qualities of 8cottish
Presbyterianism, bred in a Lowland farm-
house, under the eye of a father and
mother whom he loved and revered, who
might have been the originals of Burny’
“Cotter's Saturday Night,” or the de-
scendants of the martyrs of Claverhouse.
His own temperament strongly inclined to

a stern Puritanical piety ; his favourite
heroes were Cromwell and John Knox ;.
his whole nature was antipathetic to
science. As his biographer, Froude, re-

orts of him, ®"He liked ill men like*
Humboldt, Laplace, and the author bf
the ‘Vestiges'” He refused Darwin’s
transmutation of species as unproved ;
he fought against it, though I could see
he dreaded that it might turn out true.”
And yet the deliberate conclusion at
which he arrived was that “He did not
think it possible that educated honest
men could even profess much longer to
believe in historical Christianity.”

The case of Renan was equally remark-
able. He was born in the cottage of
Breton peasants of the purest type of
simple, pious, Catholic faith. Their one
idea of rising above the life of a peasant
was to become a priest, and their great
ambition for their boy was that he might
Le so far honoured as one day to become
a country curé. Young Renan, accord-
ingly, from the first day he showed
cleverness, and got to the top of his class
in the village school, was destined for the
priesthood. He was taken in hand by

riests, and found in them his kindest
riends ; they sent him to college, and in
due time to the Central Seminary where
¥'oung men were trained for orders. All
iis traditions, all his affection, all his
interests, led in that direction, and yet
he gave up everything rather than sub-
scribe to what he no longer believed to
be true. His conversion was brought
about in this way. Having been ap-
pointed assistant to a professor of Heb-
rew he became a profound scholar in
Oriental languages; this led to his
studying the Scriptures carefully in the
original, and the conclusion forced itself
upon him that the miraculous part of the
narrative had no historical foundation.
Like Carlyle, the turn of his mind was
not scientiftic, and while dgnying miracles
he remained keenly appreciative of all
that was beautiful and poetical in the
life and teaching of Jesus, which he has
brought more vividly before the world in
his writings than had ever been done by
orthodox chmmentators.

QGeorge Eliot, again, was brought up
in yett another phase of orthodox Chris-
tianity-—that of middle:dass nonconform-
ist Evangelicalism. She embraced this
creed fervently, and, as we see in her
“Dinah,” retained a keen appreci\ation
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of all its best elements. But as her
intellect expanded and her knowledge
. widened,eshe too found 1t impossible to
rest in the old belief, and, with a painful
*wrench from a revered fdther und loving
friends, she also passed over from the
ranks of orthodoxy. She also, after a life
of profound and earnest thought, came
to the conclusion recorded of her by an
intimate friend and admirer, M-, Myers :

“T remember how at Cambridge, I
walked with her once in the Fellows’
Garden of Trinity, on an evening of
rainy May; and she, stirred somewhat
beyond her wont, and taking as her text
the three words which have been used so
often as the inspiring trumpet-calls of
men—the words God, Immortality, Duty—

ronounced, with terrible earnestness,

ow inconceivable was the first, how un-
believable the second, and yet how per-
emptory and absolute the third. Never,
perhaps, had sterner accents affirmed the
sovereignty of impersonal and unrecom-
Kensing law. I listened, and night fell ;

er grave, majestic countenance turned
toward me like a Sibyl’s in the gloom ; it
was as though she withdrew from my
grasp, one by one, the two scrolls of pro-
mise, and left me the third scroll only,
awful with inevitable fates.”

Such instances as these cannot be the
result of here accident. As long as scep-
ticism was confined to a limited number
of scientific nlen it might be possible to
think that it was merely the exaggera-
tion of a particular train of thought pur-
sued too exclusively. But when science
has become the prevailing mode of
thought, and has been brought home to
the minds of all educated persons, it is
no longer Fossible to represent it as an
exceptional aberration. And where the
bell-wethers of thought lead the way, the
flock will follow. What the greatest
thinkers think to-day, the company of
thinkers will think to-morrow, and the
great army of rfon-thinkers will treat as
self-evident the day after. «This is very
nearly the case at the present day ; the
great thinkers have gone before, the mass
of thinkers have followed, and the still
greater mass of non-thinkers are waver-
ing and about to follow. Itis no longer,
with those who think at all, a question
of absolute faith against absolute dis-
belief, but of the more or less shade of
“faintness ” with which they cling to the
“larger hope.”

This is nowhere more apparent than
in the writings of those who attempt to
stem the tide which sets so strongly
against orthodoxy. They resolve them-
selves mainly into one long wail of “oh
the pity of it, the pity of it!” if the
simple faith of olden times should dis-
appear from the world. They show
eloquently and conclusively that science
and philosophy cannot satisfy the as-
pirations or afford the consolitions of
religion. They expose the hollowness of
the substitutes which have been pro-

osed, such as the worship of the un-
knowable, or the cult of humanity.
They win an easy triumph over the ex-
aggerations of those who resolve all the
historical records of Christianity into
myths or fabulous fulfilment of pro-
phecies, and they wage fierce battles over
minor points, as, for example, whether
the first quotations from the Gospels are
met with in the first or second half of the
second century. But they nowhere at-
tempt to grapple with the real diffi-
culties, or to show that the facts and
arguments which converted men like
Carlyle and Renan are mistaken facts
and unsound arguments. Attempts to
harmonise the Gospels and to prove the
inspiration of writings which contain
manifest errors and contradictions, have
gone the way of Buckland’s proof of a
universal deluge, and of Hugh Miller’s
attempt to reconcile Noal’s ark and the
Genesis account of creation with the
facts of geology and astronomy. Not an
inch of groundy that has been conquered
by science has ever been reconquered in
fair fight by theology.

This great scientific movement is
of comparatively recent date. Darwin’s
“QOrigin of Species” was published only
in 1859, and his views as to evolution,
development, natural selection, and the
prevalence of universal law, have already
annexed nearly the whole world of
modern thought and become the founda-
tion of all philosophical speculation and
scientific inquiry.

Not only has faith been shaken in the
supernatural as a direct and iramediate
agent in the phenomena of the worlds of
matter and otp life, but the demonstration
of the “ struggle for life” and “survival
of the fittest ” has raised anew, and with
vastly dugmented force, those questions
as to the moral constitution of the uni-
verse and the origin of evil, which have
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so long exercised the highest minds. Is
it true that “love” is ‘“Creation’s final
law,” when we find this enormous and
apparently prodigal waste of life going
on; these cruel internecine battles be-
tween individuals and species in the
struggle for existence; this cynical in-
difference of Nature to suifering ¥ There
are, approximately, 3,600 millions of
deaths of human beings in every century,
of whom at least 20 per cent., or 720
millions, die before they have attained
to clear self-consciousness. What be-
comes of them? Why were they born?
Are they Nature’s failures, and “cast as
rubbish to the void ” 1

To such questions there is no adequate
answer. e are obliged to admit that
as the material universe is not, as we once
fancied, measured by our standards and
regulated at every turn by an intelligence
resembling ours ; so neither is the meral
universe to be explained by simply mag-
nifying our own moral ideas, and explain-
ing everything by the action of a Being
who does what we should have done in
his place. 1If we insist on this anthropo-
morphic conception we are driven to this
dilemma. Carlyle bases his belief in a
God, “the infinite Good Ons,” on this
argument : “All that is good, gencrous,
wise, right—whatever [ deliberately and
for ever love in others and myself, who
or what could by any possibility have

iven it to me but One who first had
it to give? This is not logic; this is
axiom.”

But how of the evil? No sincere man
looking into the depths of his own sonl,
or at the facts of the world atound, can
doubt that along with much that is good,
generous, wise, and right, there is much
that is bad, base, foolish, and wrong. If

" logic compels us toreceive as an axiom a
good author for the former, does not the
same logic equally compel us to accept
the axiom that the author of the latter
must have been one who “first had it in
himself to give”? That is, we must ac-
cept the theory of a God who is half
good, half evil ; or adopt the Zogoastrian
conception of a universe contested by an
Ormuzd and Ahriman—a good and evil
principle, whose power is, for the present
at any rate, equally balanced.

From this dilemma there is no escape,
unless we give up altogether the idea
of an anthropomorphic God, and adopt
trankly.the scientific idea of an * Infinite

and Eternal Energy,” inscrutable and
past finding out ; and of a universe whose .
processes we can trace, but of whose ulti-~
mate essence we know nothing, onmly,
suspecting, or faintly discerning, a funda-
mental law which may make the polarity
of good and evil a necessary concﬁtion'of
existence. This is a more sublime as well
as more rational belief than the old
orthodox conception; but there is no
doubt that it requires more strength of
mind to embrace it, and that it appears
cold and cheerless to those who have
been accustomed to see special provi-
dences in every ordinary occurrence, and
to fancy themselves the special objects
of supernatural supervision in all the
details of daily life. Hopes and fancies,
however, ave powerless against facts ; and
the world is as surely passing from the
hase of orthodox into that of scientific
clief as youth is passing into manhood ;
and as the planet which we inhabit is
passing from the more fiery state into
that of temperate heat, progressive cool-
ing, and tinal extinction as the abode of
life. In the meantime, what can we do
but possess our souls in patience, follow
truth wherever it leads us, and trust, as
Tennyson advixes, that in the long run
everything will be for the best, and
“every winter turn to spring "}

The decay of old religious beliefs, and
the introduction of ney conceptions
based on scientitie discovery, have given
rise to many attempts to found new
philosophies, and io some cases new sects
and religions, of some of the principal of
which a short account raay be given.

One of the greatesi thinkers of modern
times, Herbert Spencer, has expanded
the theories of modern science, especially
those of the conservation of energy and
of Darwinian evolution, into a general-
ised philosophy, embracing not only
the phenomena of the material affd liv-
ing universe, but also history, religion,
politics, and all the complex relations of
social life. ¥e starts from the principle
that throughout the universe, in general
and in detail, there is an unceasing re-
distribution of matter and motion. This
shows itself as evolution where there
is a predominant aggregation of matter
and dhiminution of motion, and as dissolu-
tion where matter is disintegrated and
motion increased. Thus, in the formation
of coal, the motion of the sun’s rays is
fixed in the condensed matter of the
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chemical products of vegetation, and is
dissipa when, after countless ages,
.the coal ¥ burned and its substance dis-
solved into its elements. These changes
“constitute a transformatlon of the uni-
form or homogeneous into the differenti-
ated or heterogeneous, as seen in the con-
densation of nebulous or cosmic matter
into suns and planets; in the varied
elements of the inorganic world ; “in
each organism, vegetable or animal ; in
the aggregate of organisms, thought and
geologic tume ; in the mind ; in society ;
in all products of social activity.” These
changes are all in the dircction of
passage from an indefinite whole to de-
finite parts, and they are inevitable, un-
less the original substance were so abso-
lutely uniformn asto be absolutely stable.

Once started, this process of differen-
tiation tends necessarily to go on, the sur-
rounding conditions being ever at work,
whether by aggrezation or dissolution,
by joining like to like, or separating un-
like from unlike, to sharpen and wmake
more delinite existing ditlerences.

Thisisin effect a generaiised coneeption
of Darwin’s laws of the " struzgle for life”
and “survival of the iittest.” Finzily, how-
ever, the result of all these changes is that
an ultimate equilibrium will be reached,
which is rest in the inorganic and death
in the orghnic world ; as when the sun
with all its planets shall have parted
with all its heft, and all its energy shall
have run down to one uniform level.
From this state it can only be roused by
some fresh shock from without, dissipat-
ing it againinto a mass of diffuscd watter
and unbalanced motions.

IHence we come to the final statements
of the Spencerian philo.ophy, as given in
the words of its author :—

“This rhythm of evolution and dissolu-
tion,completing itselfduringshort periods
in sinadl aggregates, andin the vastaggre-
gates distributed through space com-
pleting itsclf in’periods which are iimn-
measurable by human thought, is, so far
as we can see, universal and cternal, cach
alternating phase of the process predo-
minating, now in this region of space and
now in that, as local conditions determine.
All these phenowena, from their great
features even to their minutest details,
are necessary resalts of the persistence
of force under its forms of matter and
motion. Given these as distributed
through space, and their quantities being
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unckangeable either by increase or de-
crease, there inevitably result the con-
tinuous redistributions distinguishable as
evolution and dissolution, as well as those
special traits above enumerated. That
which persists, unchanging in quantity,
but ever changing in form, under these
sensible appearances which the universe

resents to us, transcends human know-
edge and conception, is an ynknown
and unknowable power, which we are
obliged to recognise as without limit in
space and without beginning or end in
tine.

This is, in its highest form, the philo-
sophy of Agnosticism. A very different
thing, be it observed, from Atheism, for
it distinctly recognises an underlying
power which, although *“unknown and
unknowable,” may be anything harmon-
ising with the feelings and aspirations
in which all religious sentiment has its
origin, so long as it fulfils the condition
of not, by too precise definition, coming
into collision with something which 1is
not “unknown” but *known” and irre-
concilable with it. #

For instance, there is nothing in Agnos{
ticisin to negative the possibility of f
future state of existence. Behind thq
veil there may be anything, and noj!
one can say that individual conscious-i
ness may not remain or ba restored i
after death, and that our condition may"
not be in some way better or worse, ac-
cording to the use we have made of the
opportunities of life. But if any one at-
tempts to deline this future state and say
we shall have spiritual bodies, live in
the skies, sing psalms, and wave palm-
branches, we say at once, *“This is partiy
unknowable and partly known to be im-
possible.”

That which has given the philosophy
of Spencer a wide influence is the manner
in which he applies it to the subjects
which more immediately concern the
mass of thinking minds, such as history,
volitics, and the problems of social life.

Vhat Darwin shows in animal life and
the origin of species, Spencer traces in
the rise #nd fall of empires, the growth
and decline of religions, the increasing
complexity of social relations, the con-
flicting forces of evolution and dissolution
at work around us in our every-day life.
in the relations of science and theology.
capital and labour. state socialism and

laisses-fuire. Tor instance, the decline of
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the Roman Empire and its overthrow by
the barbarians is analogous to the de-
cay of a planet from loss of internal heat
and its dissipation into matter capable of
fresh evolution, by the shock of a comet.
The ever-increasing gulf between wealth
and poverty, science and superstition,
resembles the process by which the one-
toed horsebecamegradually differentiated
more and more from the common five-toed
type of its remote ancestor.

}l]‘hese speculations of Spencer, pursued
with vast acuteness and research through
all branches of social science, though they
have not founded a new religion or es-
tablished a new sect, have undoubtedly
exercised a great influence on modern
thought, especially among the rising
generation.

Another “ism” which, although it has
exercised a much narrower influence than
the philosophy of Spencer, has founded a
sect and put forward more definite claims
to give the world a new religion is that
which is known as “Positivism,” or
“Comtism,” from the name of its founder,
Auguste Comte. 1t is not easy to under-
stand, but its essence seems to be this :—

Admitting that science has killed theo-
logy, and that the old forms of super-
natural religion, inevitable in the child-
hood of the world, have becomeincredible,
Comte cast about for some idea which
should be at the same time “ positive,”
or based on ascertained fact, and fervid
enough to satisfy the cravings of re-
ligious sentiment. He thought he found
it in “ Humanity ;” that is, in love and
veneration for the abstract idea of the
human race, taken collectively, and con-
sidered in 1ts past, present, and future
relations. As patriotism, a very ardent
feeling, is the love of a limited section
of the human race; and as it has been
gradually enlarged from the limits of a
tribe to those of a city, and from those
of a city to those of a country or nation-
ality, he conceived that it might be still
further enlarged so as to embrace all
mankind. So far it may be admitted
that there.is a germ of truth in Comte’s
idea, and that clevated minds may en-
large their view beyond the narrow
bounds of a particular country at a par-
ticular period, and may derive fresh
incentives to action, and fresh sub-
jects for ennobling thought, from a con-
templation of the past progress, present
condition, and future possibilities of the
coudective human race. Dut there is a

homely proverb that “charity begins at
home,” and as, we widen the sphere of
patriotism or philanthropy we“are very -
apt to diminish their intensity and find,
them evaporate in a mist of high-sound-
ing phrases. The “friend- of wman ” ‘is
very apt to be the friend of no one man
in particular, and to make universal
phﬂanthropr an excuse for neglecting
individual charity.

Apart, however, from this objection,
and granting that with increased inter-
courseand increased culture “ Humanity”
might become a more practical ides, we
should be still a long way from making
it the basis of a new religion. It is here
that Comte has laid himself open to such
criticism as that of Huxley, who defined
Positivism as*“Catholicism without Chris-
tianity.” With the narrow systematising
logic so characteristic of the French in-
tellect Comte has worked out a complete
scheme of ritual, hierarchy, and all the
apparatus oi an old religion. A supreme
pontiff at its head, associated with a
supreme priestess to represent the female
element ; for saints, the distinguished
men of philosophy, theology, art and
science ; for days of worship, féte days of
these saints, and meetings to commemo-
rate their merits, and to observe certain
‘“sacraments.” .

All this savours too much of the “God-
dess of Liberty,” and of the theo-philan-
thropy of the French Revolution, when
the disciples of Rousseau cut off heads
in the name of universal benevolence, to
find much acceptance in a sceptical age
and among a practical people. Robuster
intellects, like George Eliot, even where
they incline to accept Humanity as an
ennobling idea, and to recognise Comte
as an original thinker, reject all the con-
structive and ceremonial part of his new
religion as unworthy of notice; while
to the mass of thoughtful persots the
whole thing appears upreal and para-
doxical.

One mort “ism”—Pessimism, the
gospel of fecbleness and failure—has had
a considerable effect on the Continent
though little in thiscountry, Itis based
on the fact that, in aécordance with the
universal law of polarity, progress is not
an utmixed goodr, but gevelops a corre-
sponding negative of fiailure. In simple
forms of society the distinctions between
wealth and poverty, capital and labour,
culture and 1gnorance, are not so sharply
defined, and the lot of those who fail in
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the battle of life is not so hard as when
men are congregated in growded citie
. exposed 40 temptations, and tantalise
by the sight of wealth and luxury before
*their eyes and yet beyond their reach.
A*mass of misery and discontent is thus
created, which in lower natures translates
itself into anarchism and fanatical hatred
of all above them, while in higher ones it
takes the form of theories for the re-
generation of the world by levelling
everything that exists, and building
anew on fresh foundations. Still higher
minds see the futility of these theorics,
and take refuge in a philosophy which
pronouunces the world a mistalke, life an
evil, anduniversalsuicide theonly possille
solution of what is radically bad. This
is, in substance, the philosophy of Scho-
senhauer and the school of Continental
essimists. It has something in comimon
with Buddhism, which regards all personal
existence as a painful dream or illusion,
and places supreme happiness in escape
from it by annihilation of individuality.
To understand how such a doctrine can
have found acceptance, we must remem-
ber that the tendency of modern civil-
isation is to throw more and more work
on the brain and nervous system and less
on other organs. This of itself tends to
produce more ill-health both of mind
and body,’especially of those digestive
organs upon which the sensation of
health and well-being so mainly depends.
A dyspeptic man is of necessity an un-
happy and desponding man. Moreover,
in ruder states of society such weaklings
were got rid of by the sumwmary process
of being killed off, while with the more
humane and refined arrangements of
modern times they live on and * weary
deaf heaven with their fruitless cries.”
It is among such men, with cultivated
intellects, sensitive nerves, and bad
digestipn, that we find the prophets and
disciples of the gospel of Pessimism.
They feel, and fedl truly, that as far as
they are concerned life is an evil, the
pains of which far outweigh its pleasures,
and, having lost faith in a future life
where the balance will be redressed, they
see no remedy for the miseries of the
world but that of ceasing to be, or
annihilation. 9
This aflfords another illustration of the
extent to which religions and philoso-
phies are, like the spectre of the Brocken,
reflactions of our own selves on dissolvin
mists, clothed with eur own clothes anﬁ

repeating our own gestures. To a
healthy man or to a strong man the
pessimist view of the universe is simply
impossible. If he has experienced a tg.ir
average of happiness anJ success in life,
he instinctively rejects a creed which
tells him that there are no lights as well
as shadows. If he has a mind of average
strength, he feels that suffering is & thing
to be avoided prudently, borne gtoically,
or grappled with courageously; and not
to be run away from by moral or physical
suicide.

Accordingly Pessimism is not a creed
which is ever likely to exert much in-
fluence on the strong, practical Auglo-
Saxon ruce, and we can discern some
faint traces of it only in the tendency of
certain very limited cliques of so-called
Aistheticism to admire morbid and self-
couscious ideals, both in poetry and
painting.

It is a very curious and remarkable
fact, that while so many highly intellec-
tual attempts have been made in vain in
modern times to found new sects and
religions, the only one which has had any
real success is that which is based on the
most gross and vulgar imposture—Mor-
monism. Mormonism is a fact which,
without the vestige of a reasonable argu-
ment to show for itself, originating in
the vulgar ravings and forgeries of a
vulgar Yankee, and viclating the first
instincts of the family and of society
by polygamy, still flourishes in spite
of persecutions and prohibitions. The
reason scems to be that, instead of being
a theory in the aic or over the heads of
the masses, it is, with all its faults, a prac-
tical system in contact with the actual
realities of life. Its success is mainly
owing to its being an organised system
of emigration, a.ns a faith which places
its Paradise here on earth and not in the
skies. A poor ignorant labourer in Wales
or Norway, who becomes a convert to
Mormonism, is taken in hand at once,
forwarded to his destination, and when
he arrives there looked after and put in
a way of carning an honest livelihood and
Prohably'becoming a landed proprietor.
The ideal set before him is not a very
high one, that of becoming a sober,
industrious, respectabl narrow-minded
citizen of the State of Utah, and a cre-
ditable member of the community of
Latter Day Saints. But to a poor
labourer from the slums of Liverpool, to
lead such a life, in the pure mouniain air
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in the valley of the Salt Lake, and see
his flocks and herds increasing and his
family growing up, without care for the
future, is indeed the realisation of an
earthly Paradise. The moral to draw
from thisis, that the success of a religion,
under the conditions of modern society,
does not depend so much on its theory as
on the way in which it takes hold of the
practical problems of life and shows an
aptitude for grappling with them.

Another wide-spread modern delusion,
that of Spiritualism, is akin to Mormon-
ism, as showing how little reason has to
do with the beliefs which arc most readily
propagated among large classes of the
community. Nothing but the most
merbid appetite for the supernatural,
combined with the most absolute ignor-
ance of the laws of evidence, could induce
sane people to believe that, if a corner
of that mysterious and awful veil were
lifted which separates the living from
the dead, we shall discover what? —
gpirits whose vocation it is to turn tables
and talk twaddle.

In vain, mediumn after medium is de-
tected,” and the machinery by which
ghosts are manufactured exposed in
police courts ; in vain, the manitestations
of the so-called spirits are repeated by
professional conjurors like Maskelyne
and Cooke, who disclaim any assistance
from the unseen world. People are still
found to believe the unbelicvable because
it gratifies their taste for the marvellous,
and enables them to fancy themselves
the favoured recipients of supernatural
communications.

The explanation that Spiritualisin has
received a certain amount of acceptance
from men of a very different order, like
Crookes and Wallace, may be found in
the phenomena associated with it, such
as mesmerism and clairvoyance, which
have a certain basis of fact, and open up
interesting fields for scientific investi-
gation. The working of the nervous
apparatus in certainabnormal conditions,
and the physical effects of imagination,
are subjects imperfectly understood, but
well deserving accurate inquiry!

Take, for iInstance, dreams, which
afford the first certain starting-point
towards a theory of visions and appari-
tions. It is as certain that we dream as
that we sleep, and that in our sleeping
state we often live & sort of second life,
which is different from our ordinary

waking life. Dreams are made up of im-
pressions which have been recorded b

the brain in its'waking state, ard whic

are revived in new combinations- and
imaginary scenés, when consciousness is¢
suspended. These impressions are thus

often worked up into a succession of

dreams so vivid as to be scarcely distin-

guishable from reality. It happened to

me, about the middle period of my life,

to be sent, almost at a day’s notice, to

India, where for more than two years I

had a period of intensely hard work and

great respounsibility, as f;inance Minister.

This naturally left a number of strong

impressions on my brain, which for

years afterwards kept reviving in a

series of connected dreams, in which I

funcied myself back in India. I had

thus a dream life as well as a real life of

Iudian experiences, and the former was

so vivid that, if I were writing remini-

scences, I should sometimes find it diffi-

cult to distinguish between the two.

This enables me to realise how dreams
may readily pass into visions. If I had
dozed off in an arm-chair after dinner,
and fallen into one of my Indian dreams,
I might have seen Lord Canning, who
had been dead for years, walk into the
room as distinctly as if he had been
present in person. In aless critical age
and with a less sceptical turn 6f mind, I
might readily have been convinced that
I had seen his ghost. ¢

There can be no doubt that, in this way,
dreams must often, in pre-scientific ages,
have originated a bona fide belief in
spirits. Herbert Spencer traces to this
cause the origin of all religious belief.
Perhaps this may be carrying it too far,
but doubtless it was one of the main
causes, especially of that portion of
religion which took the form of offerings
to the dead, and ancestor-worship.

But a still further step may be taken
from the ordinary dream to the wakin
dream or vision. Itis a'wéll-esmblisheﬁ
fact that under peculiar and rare circum-
stances the brain may dream, that is,
revive impressions where there is mno
corresponding reality, without losing its
consciousuess, There was a celebrated
case of a Berlin bookseiler in the last
centyry, who, having fallen into bad
health, lived for more than a year in the
company of ghosts—that is, he constantly
saw men and women, with every
appearanca of being alive, enter the

-
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room and come and go as if they had
been ordinary visitors. Being a man of
a scientiffc turn of mind he never sup-
Jbosed that these were reglly ghosts, but
reasoned on them and recorded his ex-
periences. Instead of sending for a
priest and resorting to exorcisms, he
called in a physician and took a course of
medicine, with the result that after a
considerable timne the ghostly visitors
gradually became. dim and finally dis-
apﬁeared.

umerous other cases are recorded in
which there is no doubt that visions have
been seen, especially under the influence
of religious excitement, and a large
number of so-called miraculous appear-
ances and ghost stories are probably
owing to this cause rather than to con-
scious imposture.

When we consider the enormous num-
ber of dreams, and probably considerable
number of visions, which occur, instead
of being surprised at occasional coinci-
dences, the wonder rather is that they
are not more frequent. If only one per
cent. of the 30,000,000 inhabitants of the
British Isles dream every night, that
would give 109,500,000 dreams per
annum, a large proportion of which are
made up of vivid impressions of actual
persons apd events. ft is impossible that
some of the combinations of these im-
pressions should not form pictures which
are subsequently realised, and we may
be sure that the successes only will be
noted, and the failures forgotten. It is
strange, therefore, that the researches of
the D’sychical Society should not have
brought to light more instances of death-
warnings and other remarkable coinci-
dences. To take the vulgar instance of
horse-racing. A number of minds are
greatly exercised over the problem of
picking out winners, and doubtless a vast
number of dreams show colours flashin
past winning-poests, and numbers hoiste
on the telegraph board. And yet I re-
member only two tolerably well-authenti-
cated instances in the last half-century,
in which any one is said to have backed
a winner on the faith of a dream. The
only positive result of dreamsand visions
is that they frequently occur under cir-
cumstances where they are almost céttain
to be mistaken, by unscientific persons
in unscientific ages, for actual super-
natural appearances.

Another tield of inquiry is opened out

by the effects which are undoubtedly

roduced under certain abnormal con-
Bitions of the brain and nervous system,
as in epilepsy, somnambulism, and mes-
merism.

In the simplest case, that of epilepsy,
the elfect i3 mainly shown by a more
inteuse action of nerve-currcnts, causin
convulsive motions and an unnuturzﬁ
increase of muscular strength and
rigidity, so that two strong men may be
scarcely able to hold one weak woman.
In somnambulism, the effects are more
complex. The reception of outward im-
pressions seems to be limited, so that the
whole consciousness and vital encrgy are
concentrated on particular actions, which
are thus performed safely, while in the
ordinary waking state they would be im-
possible. Thus a somnambulist walks
securely along a plank spanning an abyss,
because the impressions of surrounding
space do not reach the brain and confuse
it with a sense of danger. In this state
also past impressions photographed on
the brain, which in the ordinary wakin
state are obscured by other impression
seem to come out occasionally as 1
dreams, enabling the somnambulist t
do and rewember things which woul
otherwise be beyond his faculties. )

Mesmerism is closely akin to somnam-
bulism. Apart from delusion and char-
Iatanism the fact secins to be established
that it is possible, by artificial means, to
induce a state resemibling somnambulism
in persons of a peculiar nervous tempera-
ment. As regards the means, the cssen-
tial point seems to be to throw the brain
into this abnormal state partly by keep-
ing an unnatural strain on the attention,
and partly by acting on it through the
imagination. The experiments of Dr.
Braid showed that tjne mesmeric sleep
could be induced just as well by keeping
the cye strained on a black wafer stuc
on a white wall, as by the manipulations
of an operator. This experiment dis-
poses of a great deal of mysterious non-
sense about magnetic fluids, overpower-
ing willy and other supposed attributes
of professional mesmerisers, and reduces
the question to the plain matter-of-fact
level of the relations between the brain,
will, imagination, and nervous system.
which exist in natural and in artiﬁciai
somnambulism. These are undoubtedly
very curious, and open up a wide field for
physiologicul and mental research. As

n
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far as I have seen or read, they seem to
turn mainly on the reflex effects of an
excited imagination on other organs and
faculties. 1 do not believe that any one
could be mesmerised who was absolutely
iinorant of the subject and unconscious
that any one was operating. On the
other hand, any one who had frequently
been mesmerised would fall into the sleep
if led to believe that an operator was
at work when there was really not one.
And the peculiar effects shown in the
mesmeric state are attributable mainly,
if not entirely, to the imagination acting
with morbid activity on the slightest
hint or suggestion o¥ what is expected.
Thus the will disappears in the more
powerful suggestion of the imagination
that the patient has to obey the will of
the operator, or do certain things which
are in the programme. I can readily
belisve also that in this state the imagin-
ation can perform feats which would be
impossible to it in a natural state when
it is kept in check by other faculties, and
that a good deal of what is called clair-
voyance may be explained by the way
in which the slightest hint from expres-
sion, involuntary muscular motion, or
otherwise, is taken advantage of as a
substitute for the ordinary modes of com-
munication. Such a faculty may also
doubtless be cultivated by practice, and
thus explain many of the pgenomena of
what are called spiritual communications
and thought-reading. But that impres-
sions can be made on the brain, or that
one mind can conmunicate with another,
without some physical medium between
object and subject, is unproved and
remains incredible.

CHAPTER VIII
MIRACLES

Origin of Relief in the Supernatural—Thun-
der—Belief in Miracies formerly Universal
—=St. Paul’s Testimony—Now Iperedible—
Christian Miracles —Apparent Miracles—
Real Miracles—Absurd Miracles—Worthy
Miracles—The Resurrection and Ascension
—Nature of Evidonce required—Inspiration
— hecy—Direct Evidence—-8t. Paul—
The Glt))apole——What is Known of Them—
The Synoptic Rospels—Resemblances and
Differences—Their Origin—Papias—Gospel
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of Bt. John—Evidence rests on Matthew,
Mark, and Luke—What each states—Com-
pared with ond another and witk 8t. John
— Hopelessly Contrudictory— Miracle of
the Ascension<«-Silence of
Early Date of Gospels—But not in their
Present Form. '

WHEN men began to reason on the pheno-
mena of the world around them, 1t was
inevitable that they should begin by
referring all striking occurrences to
supernatural causes. Just as they mea-
sured space by feet and inches, and time
by days and years, they referred unusual
events to personal agencies. They knew
by experience that certain effects were
produced by their own wills, muscular
energies, and passions ; and when they
saw effects which seemed to be of a like
nature, they inferred that they must
have been produced by like causes.

To take the familiar instance of
thunder. The first savage who thought
about it must have said : “The sound is
very like the roar with which I spring on
a wild beast or an enemy ; the flash of
lightning is very like the flash of the
arrow or javelin with which I strike him ;
tho effect is often the same, that he is
killed. Surely there must be some one
in the clouds, very strong, very angry,
very able to do me harm, umnless I can
fn‘opitiate him by prayers or offerings.”
But after long certuries, «.cience steps in.
An elderly gentleman at Philadelphia,
Benjamin Franklin by name, sends up a
silk kite during a thunder-storm, and
behold ! the lightning is drawn down
from the skies, tamed, and made to emit
harmless sparks, or to follow the course
of a conducting wire, at our will and
pleasure. There is no more room left for
the supernatural in the fiercest tropical
thunder-storm than there is in turning
the handle of an electrical machine, or
sending-in a tender to light the st¥eets of
London by electricity.s And the result
is absolutely certain. In the contest
between the natural and the super-
natural, the latter has not only been re-
gulsed but annihilated. The most ortho-

ox believer in miracles, if his faith
were_brought to the practical test of
backing his opinions by his money,
would rather insure, sttegin-palaoe or
gambling saloon proteo by a light-
ning-conductor than a chapel protected
by the prayers of a pious preacher.

ark—Probable.
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This instance of thunder is a type of
the revolution of thought which has been
. brought about by moders s¢ience in the
whole manner of viewing the phenomena
of the surrounding universe. Former
ages saw miracles everywhere, the age
in which we live sees them nowhere
except possibly in the single instance of
the miracles recorded in the Bible. In
the annals of grave Roman historians,

In every page locutus bos.

Not a Cesar or a Consul died, without
an ox speaking, or a flaming sword in the
skies predicting portents. If the moon
happened to pass between the-sun and
the earth the dim eclipse

With fear of change perplexes monarchs.

If the winds blow it is because Afolus
releases them from the cave ; if the rains
fall it is because Jupiter opens the win-
dows of heaven, or Indra causes the
cloud-cows to drop their milk on the
parched earth, Perhaps no better proof
can be aflorded of the universal belief
that miracles were considered matters of
every-day occurrence than is given by
the passage in St. Paul’s Epistle to the
Corinthians, in which he enumerates the
principal Christian gifts, and_assigns, as
1t were, their comparative order and the
number of marks that should be given
to each in’a competitive examination.

The power of “working miracles”
comes low in %he list. “ First apostles,
secondarily prophets, thirdly teachers,
after that miracles, then gifts of healings,
helps, governments, diversities of
tongues.” And he goes on to say, in
words that come home to every heart in
all centuries, that all those things are
worthless as compared with that true
Christian charity which “suffercth long,
and is kind ; envieth not; vaunteth not
itsolf, is not puffed up, doth not behave
itself ;nseemly, seeketh not her own, is
not easily provoked, thinketh no evil;
rejoiceth not in Iniquity, but rejoicethin
the truth ; beareth all things, believeth
all things, hopeth all things, endureth all
things.”

This is in the true spirit of modern
thought, which, when the externals of
religion fail, strives to look below them
at its essence, and to retain what is
eternally true and beautiful as the ideal
of a spiritual and the guide of a practi-
cal life, while rejecting all the outward
apparatus of metaphysical creeds and

incredible miracles, which had only a
temporary value, and can no longer he
believed without shutting one’s eyes to
facts and becoming guilty of conscious
or unconscious insincerity.

But to return to miracles. Almost the
entire world of the supernatural fades
away of itself with an extension of our
knowledge of the laws of Nature, as surely
as the mists melt from the valley before the
rays of the morning sun. We have seen
how, throughoutthewidedomainsofspace,
timc, and matter, law, uniform, universal,
and inexorable, reigns supreme ; and there
i8 absolutely no room for the interference
of any outside personal agency to sus-
pend its operations. The last remnant
of supernaturalism, therefore, apart from
the ghristian miracles which we shall
presently consider, has shrunk into that
doubtful and shady border-land of ghosts,
spiritualism and mesmerism, where vision
and fact, and partly real, partly imagin-
ary, cffects of abnormal nervous condi-
tions, are mixed up in a nebulous haze
with a large dose of imposture and
credulity.

Even this region is being contracted
every day by every fresh revelation in a
police-court ; in every fresh discovery of
the laws which regulate the transmission
of nervous energy to and from the brain ;
and in the abnormal state which con-
stitutes epilepsy and somnambulism, and
which enables an excited imagination to
produce physical effects, such as those
of drastic drugs on a patient who has
actually taken nothing but pills of harm-
less paste.

The question of Christian miracles,
however, rests on a different and more
serious ground. They have been accepted
for ages as the foundation and proof of
a religion which has been for nineteen
centuries that of the highest civilisation
and purest morality, and for this reason
alone they deserve the most reverent
treatment and the most careful con-
sideration.

Of a large class of theso miracles it
may be said that there is no reason to
doubt th&m, but none to consider them as
violations of law, or anything but the
expression, in the language of the time,
of natural effects and natural causes.
When a large class of maladies wero
universally attributed to the agency of
evil spirits which had taken possession of
the patient’s body, it was inevitable thut
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many cures would be effected, and that
these cures would be set down as the
casting-out of devils, In many cases also
a strong impulse communicated to the
brain may send a current along a nerve
which may temporarily, or even per-
manently, restore motion to a paralysed
limnb, or give fresh vitality to a paralysed
nerve. Thus, the lame may walk, the
dumb speak, and the blind see, with no
more occasion to invoke supernatural
agency than if the same effects had been
produced by a current of electricity from
a voltaic battery. There is no reason to
doubt that miracles of this sort have been
frequently wrought by saints and relics,
and that even at the present day they
may possibly be wrought at Lourdes and
other shrines of Catholic faith. Only at
the present day we scrutinise the evi-
dence and count the failures, and admit
nothing to be supernatural which can be
explained as within a fair average result
of exceptional cases under the operation
of natural laws. In like manner we set
down all visions or apparitions as having
no objective reality if they can be ex-
plained by the known laws of dreams or
other vivid revivals of impressions, on the
brain of the person who perceives them.
There remains the class of really super-
natural miracles, or miracles which could
by no possibility have occurred as they
arc described, unless some outward agency
had suspended or reversed the laws of
Nature. As regards such miracles, a
knowledge of these laws enormously in-
creases the diﬁiculty in believing in them
as actual facts. Take for instance the
conversion of water into wine. When
nothing was known of the constitution
of wuter or of wine, except that they
were both fluids, it was comparatively
easy to accept the statemnent that such a
conversion really took place. But now
we know that water consists of oxygen
and hydrogen combined in a certain
simple proportion, and of these and
nothing else; while wine contains in
addition nitrogen, carbon, and other ele-
ments combined in very complicated
proportions. If the water was not really
changed into wine, but only seemed to
be 80, it was a mere juggling trick, such
as the Wizard of the North can show us
any day for a shilling. But if it was
really changed, something must have
been created out of nothing to supply
the elamnents which were not in the

original water and were not put into it
from without. ¢

Again, those who have followed the*
question of spgntaneous generation, and,
witnessed the failure of the ablest
chemists to produce the lowest forms of
protoplasmic life from inorganic ele-
Ments, will hardly believe that such a
highly organised form of life as a serpent
could have bheen really produced from a
wooden rod. And this, be it observed,
not only by Moses the Erophet of God,
but by the jugglers who amused the
court of Pharaoh by their conjuring
tricks ; and for an object of no greater
moment than to persuade a king to allow
some of his subjects to emigrate, which
object, moreover, notwithstanding the
miracle, entirely failed, as the king
simply “hardened his heart” and per-
sisted in his refusal.

But passing from this class of grotesque
and incredible miracles, let us examine
those which may be called worthy
miracles ; that is, miracles disfigured by
no absurd details, and wrought for ob-
jects of suflicicnt importance to justify
supernatural interference, if ever such
interference were to take place. At the
head of such miracles must undoubtedly
be placed those of the Resurrection of
Jesus. The appearances to thg Apostles,
and above all the bodily Ascension to
heaven in the presence of,more than 500
witnesses, were a fitting termination to
the drama of his life and sufferings, and
atlorded a conclusive test of the fact
which was the foundation-stone of the
new religion.

“If Christ be not risen, then is our
preaching vain,” says St. i’a.ul; and he
proceeds to argue that the whole ques-
tion of the reality of a future life hinges
on the fact that Christ really rose from
the dead. His theory is that death came
into the world by the sin of the first
man, Adam, and has been destroyed and
swallowed up in imwmortality by the
victory of the second man, Christ. This
theory has, from that day to this, been
the key-stone of Christian theology.

There can be no doubt, therefore, that
if any miracle is true this must be the
one, and, on the other hand, if this
miratle cannot be established by suffi-
cient proof, it is idle td discuss the evi-
dence for other miracles. In order to go
to the root of the matter therefore, it
is necessary to consider, in a calm and



MIRACLES 95

judicial spirit, the evidence upon which
this mirgcle of the Resurrection really
"rests.

o In the first place we,must consider
what sort of evidence is required to prove
a miracle. Clearly it must be evidence
of the most cogent and unimpeachable
character, far more conclusive than would
be sufficient to establish an ordinary
occurrence. The discoveries of modern
science have shown beyond the possi-
bility of doubt that the miracles which
former ages fancied they saw around
them every day had no real existence,
and that, except possibly in the solitary
instance of the CEristian miracles, there
has been no supernatural interference
with the laws of Nature throughout the
enormous ranges of space, time, and
matter. It may be going too far to say
with Hume that no amount of evidence
can prove a miracle, since it must always
remain more probable that human testi-
mony should be false than that the laws
of Nature should have heen violated.
But it is not going too far to say that
the evidence to establish such a viola-
tion must be altogether overwhelming
and open to no other possible construc-
tion.

Consider, now, the significance of the
statemen% that a dead man rose in the
body from the grave, ate, drank, and
held intercowrse with living persons.
There are some 1,600 millions of human
beings living in the world, and somewhat
more than three generations in each
century, that is, there are some 3,600
millions of deaths per century, and this
has been going on for some forty or fifty
centuries, or longer. It is certain, there-
fore, thHat at least 150,000 millions of
deaths mmust have taken place, and a
large proportion of these under circum-
stances involving the most heart-rending
separhtions, and the most intense longing
on the part of the dying to give, and of the
living to receive, some token of affection
from beyond the grave. And yet no such
token has ever been given, and the veil
which separates the dead from the living
has never been lifted, except possibly in
one case out of this 150,000,000,000. Surely
it must require very different evidence
to establish the reality of such an éxcep-
tion, from that which would be sufficient
to prove the signature to a will or the
date of a battle.

ut just when the new views opened

up by modern science made it more diffi-
cult to believe in miracles, and more
exacting in the demand for stronger evi-
dence to suprort them, the old evidence
became greatly weakened. The main evi-
dence which satisfied our forefathers was
that the Dible was inspired, and that it
asserted the reality of the miracles. This,
when critically examined, was really no
evidence at all, for how did w= know that
the Bible was inspired ? Because it was
proved to be so by miracles. The argu-
ment was therefore in a circle, and re-
sembled that of the Hindoo mythology,
which rested the earth on an elephant
and the elephant on a tortoise. But what
did the tortoise rest on ?

To examine the matter more closely,
what is the meaning of inspiration f {t
means that a certain book was not
written, as all other books in the world
have been written, by writers who were
fallible, and whose statements and opi-
nions, however admirable in the main
and made in perfect good faith, inevit-
ably reflected the views of the age in
which they lived and contained matters
which subsequent ages found to be
obsolete or erroneous, but that this
particular book was miraculously dic-
tated by an infallible God, and there-
fore absolutely and for all time true.
But, as a chain cannot be stronger than
its weakest link, if any one of these
statements was proved not to be true, the
theory of inspiration failed, and human
reason was called on to decide by the
ordinary methods, whether any, and if
any, what parts of the volume were
inspired and what uninspired.

Now it is absolutely certain that
portions of the Bible, and those import-
ant portions relating to the creation of
the world and of man, are not true, and
therefore not inspired. Itis certain that
the sun, moon, stars, and earth, were not
created as the author of Genesis supposed
them to have been created, and that the
first man, whose Palzolithic implements
are found in caves and river gravels of
immensg antiquity, was a very different
heing from the Adam who was created in
God’s likeness and placed in the Garden
of Eden. It is certain that no universal
deluge ever took placesince man existed,
and that the animal life existing in the
world, and shown by fossil remains to
have existed for untold ages, could by no
possibility have originated from pairs of
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animals living together for forty days in
the ark.

Another test of inspiration is afforded
by the presence of contradictions. If
one writer says that certain events
occurred in Galilee, while another says
that they took place at Jerusalem, they
"cannot both be inspired. They may be
both reminiscences of real events, but
they are obviously imperfect and not in-
spired reminiscences, and require to be
tested by the same process of reasoning
as we should apply in endeavouring to
unravel the truth from the confused
and contradictory evidence of conflicting
historians. :

Inspiration is clearly as much a miracle
a8 any of the miracles which it relates,
and there is only one way conceivable by
which it could be proved, so as to afford
a solid basis for faith and give addi-
tional evidence in support of the super-
natural occurrences said to have taken
place ; that would be if it curried with
1t internal evidence of its truth. Such
oevidence might be afforded in one
way, and in one only—by prophecy. If
any volume written many centuries ago
contained a clear, definite, and distinct
prophecy of future events, which the
writer could by mo possibility have known
or conjectured, such a prophecy must
have been dictated by some agency
different from anything known in the
ordinary course of nature; and future
ages, seeing the fulfilment of the pro-
phecy, could scarcely doubt that the
volume which contained it was inspired.
But such a prophecy must be quite de-
finite, so that there could be no doubt as
to whether it had been fulfilled or not,
and must not consist of vague and mystic
utterances, in which future believers
might find meanings, probably never
thought of by the prophets themselves,
confirming the faith which, from other
considerations, they thought it a sin to
disbelieve. Nor must it consist of pas-
sionate aspirations for deliverance, and
predictions of the downfall of cruel con-
querors, wrung from the hearts of an
oppressed people in times of imminent
danger and crushing despair; because
such predictions have been dpartly veri-
fied and partly transformed in future
ages, 50 as to receive a new and spiritual
si%uﬁca.nce. .

here is one prophecy which affords a
test by which to judge of the value of all

others as a proof of inspiration, for it is
ferfectly distivet and definite, xad comes
rom the highest authority—that of the
approaching entl of the world contained*
in the New Testament. .

St. Matthew reports Jesus to have said :

“ For the Son of man shall come in the
glory of his Father with his angels ; and
then heshall reward every man according
to his works. _

“Verily I say unto you, There be some
standing here, which shall not taste of
death, till they see the Son of man coming
in his kingdom.”

It is certain that all standing there did
taste death without seeing the Son of
Man coming with his angels. The con-
clusion is irresistible, that either Jesus
was mistaken in speaking these words,
or else Matthew was mistaken in sup-
posing that he spoke them.

St. Paul predicts the same event in
still more definite terms. e says:

“For this we say unto you by the
word of the Lord, that we which are
alive and remain unto the coming of the
Lord shall not prevent them which are
as] %Fe‘p.

“For the Lord himself shall descend

from heaven with a shout, with the voice

of the archangel, and with the trump of

f(13}od: and the dead in Christ'shall rise
rst:

“Then we which are ali%e and remain
shall be caught up together with them
in !;,he clouds, to meet the Lord in the
air. :

Here is the most distinct prediction

ossible, both of the event which was to

appen, and of the limit of time within
which it was to take place; and, to give
it additional force, it is specially de-
clared to be an inspired prophecy uttered
as “the word of God.”

The time is distinctly stated to Jbe in
the lifetime of some of the existing
generation, including P4ul himself, who
1s to be one of the “we which are alive,”
who are not to “prevent,” or gain any
precedence over, those who have * fallen
asleep,” or’ died, in the interval before
Christ’s coming. By no possibility can
this be construed to mean a coming at
somegndefinite future time, long after all
those had died who weve to remain and
be caught up alive into the clouds. St.
Paul doubtless meant what he said, and
firmly believed that he was uttering an
inspired prophecy which would certainly.
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be fulfilled. But it is certain that it was
not fulfiled. Paul and all Paul’s con-
temporaries have been dead for 1,800
years, and the shout, the voice of the
archangel, and the trump of God, have
never been heard. What is this but an
absolutely irresistible demonstration that
prophecy not only fails to prove inspira-
tion, but, on the contrary, by its failure
and shows that St. Matthew
and St. Paul were as liable to make mis-
takes as any of the hundreds of religious
writers who, in later times, have prophe-
sied the approaching end of the world or
advent of the millennium.

Turning to the evidence for miracles,
this must be taken on its own merits,
without aid from any preconceived theory
that it is sinful to scrutinise it because
the books in which it is contained are
inixlpired. Applying to it impartially the
ordinary rules of evidence, let us see
what it amounts to for that which is
really the test case of all other miracles,
that of the Resurrection.

The witnesses are St. Paul and the

authors of the four Gospels according to
St. Matthew, St. Mark, St. Luke, and St.
John. Of these, St. Paul is in some
respects the best. When a witness is
called into court to give evidence, the
first question asked is, “ Who are you?
(3ive your name and description.” St.
’aul alone gives a clear answer to this
question. There is no doubt that he was
an historical pcrsonage, who lived at
the time and in the manner desecribed in
the Acts of the Apostles, and that the
Epistle to the Corinthians is a genuine
letter written by him. In this Epistle
he says :
“For I delivered unto you first of all
that which I also received, how that
Christ died for our sins according to the
scriptures ;

“And that he was buried, and that he
rose again the shird day according to the
scriptures :

“ And that he was seen of Cephas, then
of the twelve :

“ After that, he was seen of ahove five
hundred brethren at once ; of whom the
grester part remain unto this present, but
some are fallen asleep.

“After that, he was seen of James;
then of all the zu\)ostles.

“ And last of all he was seen of me also,
ag of one born out of due time.”

This is undoubtedly very distinct
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evidence that the appearances described
by St. Paul were currently believed in
the circle of early Christians at Jerusalem
within twenty years of their alleged
occurrence.

This is strong testimony, but it is
weakened by several considerations. In
the first place, we know that Paul’s
frame of mind in regard to miracles was
such as to make it certain that he would
take them for granted, and not attempt
to examine critically the evidence on
which they were founded, and this was
doubtless the frame of mind of those
from whom he received the accounts,
Again, he places all the appearances on
the same footing as that to himself,
which was clearly of the nature of a
vision, or strong internal impression,
rather than of an objective reality.
Upon this vital {)oint, whether the
:(Lﬁlpearances which led to the belief in

rist’s resurrection were subjective or
objective—-that is, were visions or phy-
sical realities—Paul’s testimony therefore
favours the former view, which is quite
consistent with the laws of Nature and
with experience in other cases.

And finally, St. Paul’s account of the
appearances is altogether different from
those of the other witnesses, viz., the four
Evangelists.

When we come to consider the testi-
mony of the four Gospels we are con-
fronted by a first difficulty : Who and
what are the witnesses? What is really
known of them is this : Until the middle
of the second century they are never
quoted, and were apparently unknown.
Somewhere about 150 A.D., for the exact
date is hotly disputed, we find the first
quotations from them, and from that
time forwards the quotations become
more frequent and their authority in-
creases, until finally they superseded all
the other narratives current in the early
Church, such as the “Gospel of the
Hebrews,” and the “ Pastor ” of Hermas,
and are embodied in the New Testament
canon. From the earliecst time where
there ig any distinet recognition of them,
they appear to have been attributed to
the Evangelists whose names they bear,
viz., Matthew, Mark, Luke, and John.

When we look to internal evidence to
give us some further clue as to their
authorshipand date, wo at once meet with
a great difficulty. The three Gospels of
Snga.tt.hew. M};rk. and Luke, are called
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“Synoptic,” because they give what is
substantia.ily the same narrative of the
same facts arranged in the same order,
and the same sayingsand parables giving
the same view of the character and teach-
ing of Jesus. In whole passages this
resemblance is not merely substantial
but literal, so that we cannot suppose it
to arise merely from following the same
oral tradition, and cannot doubt that the
authors must have copied verbatim either
from one another or from some cotnmon
manuscript. But then comes-in this per-
plexing circumstance. After passages
of almost literal identity we have state-
ments which are inconsistent with those
of the other Gospels, and: narratives
of important events which are either
altogether wanting or quite differently
described in them.

Thus, in the vital matter of the Resur-
rection, Matthew says’ that the disciples
were especially commanded to “ gg into
Galilee ; there shall you see him,” and
that they did go accordingly, and there
saw Jesus on a mountain wﬂere he had
appointed them to meet him ; while Luke
distinctly says that “he commanded
them that they should not depart from
Jerusalem,” and desciibes them as remain-
ing there and witnessing a number of
appearances, including the crowning
miracle of the Ascension (the sume,
doubtless, as that which St. Paul describes
‘as having taken place in the presence of
more than 500 witnesses), of which Mat-
thew, Mark, and John apparently know
nothing. And yet the final injunction
of Jesus to preach the gospel in his name
to all nations is given 1n almost the same
words in Matthew, Mark, and Luke,
showing that they must have had before
them some common tradition describing
the course of eventsufter the Crucifixion.

So in minor matters, Mark mentions
the cure of one blind man, Bartimmus,
who sat by the roadside begging; in
Matthew there are two blind men, and
yet the dialogue that passed—* What will
ye that I shall do unto you?” * Lord,
that our eyes may be opened "—is almost
word for woid the same. It woufd seem
that if they did copy from an original
manuscript, they felt themnselves free to
take any liberties with it they liked, in
the way of omission and alteration.

The only light thrown on this per-

lexing question of the origin of the

spels 18 that atlorded by the celebrated

assage from Papias quoted by Eusebius.

apias was Bishop of Hieropolis, in Asia
Minor, and suffered martyrdom,when an
aged man, about the year 164. He was
therefore brought-up in personal con-
tact, not with the X ostles themselves
but with those who, like Polycarp and
others, had been their immediate dis-
ciples, and had known and conversed
with them. In the passage quoted he
states his preference for oral tradition
over written documents, and his reasons
for it. He says: “If I found some one
who had followed the first presbyters, I.
asked him what he had heard from them ;
what said Andrew or Peter, or Philip,
Thomas, James, John, or Matthew ; and
whatsaid Andrew and J ohn the Presbyter,
who were also disciples of the Lord ; for
I thought I could not derive as much
advantage from books as from the living
and abiding oral tradition.” And he gocs
on to give his reasons for not attaching
more weight to the two written sources
of information which were evidently best
known and looked upon as of most
authority in his time, viz., the Gospels
according to St. Matthew and St. Mark.
He says that Matthew wrote down in
Hebrew the Logzia, or principal sayings
and discourses of the Lord, ¢ which every
one translated as lie best could,” gvidently
implying that these numerous trans-
lations were, in his opinipn, loose, in-
accurate, and unrcliable. ~As regards
Mark, he says that “ Mark, who had not
known the Lord personally, and had
never heard Him, followed Peter later as
his interpreter ; and when Peter, in the
course of his teaching, mentioned any of
the doings orsayings of Christ, took care
to note them down exactly, but without
any order, and without making a con-
tinuous narrative of the discourses of the
Lord, which did not enter into the inten-
tion of the Apostle. Thus Mark let
nothing pass, jotting dewn a certain
number of facts as Peter mentioned them,
but having neo other care than to omit
nothing of what he heard, and to change
nothing in it.”

This testimony of Papias is very valu-
able and very mstructive. In the first
place, it seewms conclusive that the Gospel
of St. fohn was not known to him, and
not received in the 8arly Christian
Churches of Asia Minor as a work of:
authority. Had it been so received,
Papias must have known of it, brouglit
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up as he was at the feet of men who had
been Jghn’s disciples, and bishop of a
Church closely connected with those of
which, if there is any faith in tradition,
John had been the patriarch and principal
founder. And if Eg had known of such
a written Gospel as that of St. John, and
believed it to have been really written
by the “beloved disciple;” the Apostle
second only, if second, to 8¢, Peter ; it is
inconceivable that he should have ex-

ressed such an unqualified preference
For oral tradition, and made such an
almost contemptuous reference to written
documents. He must have said: “Ior,
with the exception of the Gospel of the
blessed John, I found that little was to be
got from books.”

It seems clear, therefore, that although
the Gospel of St. John may contain
genuine reminiscences of an early date,
and possibly some which really cume
from the Apostle himself, the work in its
gresent form could not have been written

y him, and musthave been compiled at
sucha late date as to have been unknown
in the Christian Churches of the East in
the time of Papias.

The same remark applies to the
Gospel of St. Luke, of which Papias has
equally no knowledge, and which, from
internal sevidence, appears to le a later
edition of the two earlier Gospels, or of
the original ranuscripts from which they
were taken, altered in places to meet
objections of a later date, as where the
injunction to “go into Galilee; there
shall ye see him,” is changed into “as he
spake unto you when he was yet in

alilee,” obviously to reconcile the state-
ment with the subsequent belief that the
Ascension took place at Jerusalem.

There remain the two original Gospels
according to St. Matthew and St. Mark.
Volumes of erudition have been written
to fry and reconcile them with one
another, and with the other two Gospels,
and to explain the extraordinary resem-
blances and no less extraordinary ditfer-
ences. Translations have been heaped on
translations, and successive editions and
revisions piled on one anothgr until the
edifice toppled over by itsown weight, but
after all, we have nothing better torely on
than the statemgnt of Papias, which there
is no reason to mistrust. The basis of the
three Synoptic Gospels was probably a
collection of facts and anecdotes written

. down in Greek by Mark, and of discourses

written in Hebrew by Matthew. These
have been worked up subsequently, at
unknown dates, and by unknown authors,
aided possibly by oral traditions, into
connected narratives or biographies of
the life and teachings of the %‘ounder of
the religion.

Possibly, though by no means certainly,
we have 1n the present Gospel according
to St. Matthew the nearest approach to
the original Logia or doctrinal discourses,
and in the present Mark the nearest
approach to the original notes recorded
by Mark from the dictation of St. Peter.

As regards the Gospel according to St.
John, it appears Ferfectly clear, both
from the silence of Papias, the abscnce
of any refcrence to it by other carly
Christian Fathers until the end of the
seccond century, and still more from
internal evidence, that it could not
possibly have been written by the
Apostle whose name it bears. John, s
we know from St. Paul’s Epistles, wa
one of the pillars of the Christian Chure
of Jerusalem, whose doctrine was in :
respects Hebraic, and who opposed t
larger idea that a man could be
Christian without first becoming a Je

The writer of the Gospel is not on
ignorant of matters which must ha \
been well known to every Jew, but he § = .
positively prejudiced azainst Judaism, ’z\'
and represents it in an unfavourable
light. His narrative of the events of the
lite of Jesus, including the miracles, is
totally different from that of the Synop-
tics, and his view of his character and
report of his speeches wide as the poles
asunder. To the Synoptics Jesus is the
man-Messiah foretold by the prophets ; to
the author of John he is the *ILogos,”
the incarnation of a metaphysical attri-
bute of the Deity.

The terse and simple clearness of his
sayings recorded by the first, is exchanged
in the latter for an involved and cumbrous

hraseology reminding one of a Papal

ncyclical. The amiablity and “sweet
reasonableness” of the Jesus of the
Synoptjcs, have become acrimonious un-
reasonableness and egotistical self-glori-
fication in many of the long harangues
which are introduced on the most
unlikely occasions in the fourth Gospel.

It is evident, therefore, that this
Gospgl can afford no aid towards u
critical examination of contemporar
evidence, and that for this we must looz

anMmaaa
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almost entirely to such remains of early
records as are preserved in the Gospels of
St. Matthew, St. Mark, and St. Luke.
With these data, how does the evidence
stand as regards the miracle of the
Resurrection which is the test case of all
alleged miracles ?

It is important to observe that the
oldest mapuscriFts of the Gospel of St.
Mark stop at the 8th verse of the last
chapter, and that the subsequent verses,
9—20, have every appearance of being
a later addition made to reconcile this
Gospel better with the prevailing belief
and with the other Gospels. Comment-
ators discover a difference in the style
and lunguaﬁe, and the appearances of
Jesus after his resurrection are described
in vague and general language, very
different from the distinct details given
of them in the other Gospels, and in-
consistent with the formal statement
twice repeated in the genuine Mark
that they were to take place in Galilee.
Moreover, if these verses were really in
the original Gospel, it is inconceivable
how they should have dropped-out in
the oldest manuscripts, whi{e it is per-
fectly conceivable how they should have
been added at a later period, when the
“athers of the Church began to occupy
themselves with the task of harmonising
the different Gospels.

But if the genuine Mark really termin-
ated with the &th verse, not only is there
no confirmation of the four miraculous
appearances, including the Ascension,
recorded by St. Paul as being currently
believed by the early Christians within
twenty years of their occurrence, but
there 13 positively no mention of any ap-

rance at all. A young man, clothed
in white, tells three women who went
to the tomb that Jesus is risen, and that
they were to tell his disciples and Peter
that they would see him 1n Qalilee ; an
injunction which was not carried out, for
the women “were afraid, neither said they
anything to any man.”

St. Matthew the young man has be-
come an angel, and as the wowmen' return
from the tomb Jesus met them and said,
“All hail,” repeating the injunction to
tell the disciples to gointo Galilee, where
the eleven accordingly wentinto a moun-
tain where Jesus appointed them
and “when they saw himthey .worslﬁpped
him : but some doubted.” This is the_
whole of Matthew’s testimony.
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St. Luke, again, in his Go:spel and Acts,
amplifies the mhiraculous appe.rances
almost up to the extent described b
St. Paul, thoughi with considerable dit-
ferences both of addition and omission.
The three women become a number, of
women ; the one angel or young man
in shining clothes, two; the appearance
to the women disappears; Peter is
mentioned as running to the sepulchre
but departing without seeing anything
special except that the body had been
removed ; the first appearance recorded
is that to the two disciples walkin
from Emmaus, who knew him not unti
their eyes were opened by the breaking
of bread, when he vanished ; the next
appearance is to the eleven sitting at
meat with closed doors; and finally
there is the crowning miracle of the
Ascension, stated somewhat vaguely in
the Gospel, but with more detail in the
Acts, deseribing how he was taken up
to heaven and rcceived in a cloud, in
the sight of numerous witnesses. This
is probably the same miracle as that
mentioned by St. Paul as having occurred
in the presence of “more than five hun-
dred brethren at once, of whom the
greater part remain alive unto this
present ;7 though he mentions two sub-
sequent appearances—one to Jadmes and
a sccond to all the Apostles—of which
no trace is found in any otfuer canonical
narative. It is to be noted that all St.
Luke’s miracles are expressly stated to
have occurred at Jerusalem, where Jesus
had commanded his disciples to remain,
and are, thercfore, in direct contradic-
tion with the statements of Matthew
and Mark, that whatever occurred was
in QGalilee, where the disciples were ex-
pressly enjoined to go.

When we come to St. John, we find
the first part of the narrative of the
other Gospels repeated with several
variations and a great many additional
details. Many Magdalene is alone, and
finds the stone removed from the sepul-
chre. She tells Peter and John, who
run together to the tomb ; John outruns
Peter, but Peter first enters and sees.the
napkin and linen grave-clothes, but
nothitg miraculous, and they return to
their homes. Mary remains weeping and
sees, first two angels, and then Jesus him-
self, whom she at first does not recognise,
and mistakes for the gardener. The walk
to Emmaus is not mentioned, and the-
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next appearanceis to the disciples sitting
with clased doors, ~Andther takes placs
after eight days, for the purpose of con-
vincing Thomas of the reality of the
resurrection in the actual body, and here
apparently the narrative closes with the
appropriate ending, “That these things
are written that ye may believe that
Jesus is the Christ, the Son of God ; and
that believing ye might have life through
hisname.” Butasupplementary chapter
is added, describing a miraculous draught
of fishes and appearance to Peter, John
and five other disciples at the Sea of
Tiberias in Galilee, in which the com-
mand is given to Peter to “Feed my
sheep,” and an explanation is introduced
of what was doubtless a sore perplexity
to the early Christian world, the death
of St. John before the cowming of the
Messiah.

These are the depositions of the five
witnesses, Matthew, Mark, Luke, John;
and Paul, in which the verciict; * proven’
or “‘not proven ” must rest in regard to
the issue “miracle” or “no miracle.”

The mere stutement of them is enough
to show how insuflicient they are to
establishany ordinary fact,tosay nothing
of a fact so entirely opposed to all ex-

erience as the return to life of one who
had redlly died. Suppose it were a
question of proving the signature of a
will, what clance would a plaintiff have
of obtaining a verdict who produced
five witnesses, four of whom could give
no certain account of themselves, while
the fifth spoke only fromn hearsay, and
the details to which they deposed were
hopelessly inconsistent with one another
as regards time, place, and other par-
ticulars? The account of the Ascension
brings this contradiction into the most
glaring light. According to St. Luke and
St. Paul this miracle took place at Jeru-
salem, in the presence of a large number,
St. Paul says *over 500 persons, before
whose eyes Jesus was lifted-up in the
body into the clouds, and more than half;
or over 250 of these witnesses, remaine
alive for at least twenty years afterwards
to testify to the fact. Consider what this
implies. Such an aevent occurring
publicly in the presence of 5® wit-
nesses is not lsko an appearance to a
few chosen disciples in a room with
closed doors : it must have been the talk
of all Jerusalem.

The prophet who had shortly before
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entered the city in triumphal procession
amidst the acclamations of the multi-
tude, and who, a few days afterwards,
by some sudden revolution of popular
feeling, had become the object of mob-
hatred ; who had been solemnly tried,
condemned, and executed; that this
prophet had been restored to life and
visibly translated in the body to
heaven in the presence of more than 500
witnesses,, must inevitably have caused
an immense sensation. However prone
the age might be to believe in miracles
such a miracle as this must have startled
every one. The most incredulous must
have been converted ; the High Priest
and Pharisees must, in self-defence, have
instituted a rigid inquiry ; the Proconsul
must have reported to Rome ; Josephus,
who, not many years afterwards, wrote
the annals of the Jews during this
period with considerable detail, must
have known of the occurrence and men-
tioned it.

And above all, Matthew, Mark, and
John must have been aware of the oc-
currence ; and in all probability, Mat-
thew, John, and Peter, from whom Mark
derived his information, must have been
among the 500 eye-witnesses. How then
is it possible that, if the event really
occurred, they not onlfl should not have
mentioned it, but partly by their silence,
and partly by theirv statement that they
went into Galilee, have virtually contra-
dicted it. The Ascension, if true, was a
capital fact, not only crowning and com-
pleting the drama of Christ’s life which
they were narrating with its most tri-
umphant and appropriate ending, but
confirming, in the strongest possible
manner, the doctrine for which they were
contending, t+hat he was not an ordin-
ary man or ordinary prophet, but the
Messiah, the Son of God, who had
redeemed the world from its original
curse and conquered sin and death.
One might as well suppose that any
one writing the life of Wellington
would omit the Battle of Waterloo as
that aay one writing the life of Christ
wduld knowingly and wilfully omit all
mention of the Ascension, It must be
evident that whoever wrote the original
manuscripts from which the Gospg;n of
Matthew, Mark, and John were compiled,
must either never have heard of the
Ascension, or having heard of it did not
believe it to be true. This must also
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apply to the other miraculous appear-
ances said to have occurred at Jerusalem.
How was it possible for writers who knew
of them to make no mention of them,
and virtaally contradict them by assert-
inf that they did pot remain at Jeru-
salem, but went to Galilee in obedience
to a command to that effect, and that
the final parting of Jesus from his dis-
ciples took place there

The most unaccountable fact is the
total silence of Mark, who was nearest
the fountain-head if he derived his infor-
mation from St. Peter, as to these mira-
culous appearances. 1f his Gospel ended
with verse 8 of chapter xvi., as the oldest
manuscripts and the internal evidence
of the postscripts afterwards added
appear to prove, there is absolutely no
statement of any such appearance at all.
Nothing is said but that three women
found the tomb empty and saw a young
man clothed in white, who told them
that Jesns had risen and gone into
Galilee. Now, if there is one fact more
certain than another about miraculous
legends, it is that as long as they have
any vitality at all, they increase and
multiply and do not dwindle and dimi-
nish. We have an excclient example of
this in the way in which a whole cycle of
miracles grew up in a short time about
the central fact of the martyrdom of St.
Thomas & Becket.

If, therefore, Matthew and Mark knew
nothing of the series of miracles, which
from St. Paul’s statement we must assume
to have been currently believed by the
early Christinns twenty ycars after the
death of Clirist, the only possible ex-
planation is that their Gospels were com-
piled from narratives which had been
written at a still earlier date, before these
miracles had been heard of.

We must suppose that Mark really
wrote down what he heard from Peter,
and that Peter, being a truthful man,
though he probably had a sincere general
belief that Christ had risen, declined to
state facts which he knew had never
occurred. This is in entire accprdance
with what we find in the whole history
of ecclesiastical miracles, from those
recorded in Scripture down to those
of St. Francis of Assisi in the thirteenth
century, and of St. Francis Xavier in the
sixteenth. Innumerable as are the ac-
counts of miracles said to have been
wrought by relics or by other holy per-
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sons, there is no instance of any state-
ment by any qredible person that he
had himself worked a real miratle. St.
Augustine describes in detail many won-
derful miracles, including resurrections
from the dead, which he said had been
wrought to his own knowledge, within
his own diocese of Hippo, by the relics
of the martyr Stephen. In fact, he says
that the number o% miracles thus wrought
within the last two years since these
relics had been at Hippo, was at least
seventy. This testimony is far more
recise than any for the Gospel miracles,
or it cotnes from a well-known man of
high character, who was on the spot at
the time, and speaks of these and many
other miracles having occurred to his
own knowledge. But he never asserts that
he himself had ever wrought a miracle.

In like manner Paulinus relates many
miracles of his master, St. Ambrose, in-
cluding one of raising the dead ; but
Ambrose himself never asserts that he

erformed a miracle. Ncither does St.

‘rancis of Assisi, or any of the 25,000
saints of the Roman calendar to whom
miracles are attributed.

Lven Jesus himself scems, on several
occasions, to have disclaimed the power
of working miracles, as when he refused
to comply with the perfectly r¢asonable
request of the Jews to attest his Mes-
siahship by a sign, if he wished them to
believe in it.

There is every reason, therefore, to
believe that when we find narratives
making no mention of important miracles
which were afterwards commonly re-
ceived, they must be taken from records
of an earlier date, and proceeding directly
from those who, if the miracles were true,
would have been the principal eye-wit-
nesses to vouch for them. But, if this be
s0, how near to the fountain-head do
these narratives carry us? We lose the
miracles, but in compensation we get
what may be considered fresh and lively
narratives of the life and conversation
of Jesus, and confirmation both of his
being an historical personage, and of the
many anecdotes and sayings which' de-
pict his character, and bring him before
us as he really lived. he mythical
theory¥cannot stand which found in every
saying and action an er post facto attemnpt
to show that he fultilled prophecies and
realised Messianic expectations. We can
see him walking through the fields on’a
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Sabbath afternoon with his disciples,
lucking ears of corn, and rebuking the
harisees for their puritanical adherence

to the letter of the observance of that
ay; we can see him taking little

children in his arms, and talking fami-
liarly at the well with the woman of

Samarise we can hear him preaching the

Sermon on the Mount, and dropping

parables from his mouth, like precious

pearls of instruction in love, charity, and
all Christian virtues. We can sympathise

with the agony in the garden as with a

real scene, and hear the despairing cry,

“My God, my God, why hast thou for-

saken me }”

It seems to me that faith in the reality
of scenes like these is worth a good deal
of faith in the metaphysical conundrums
of the Athanasian Creed, or in the actual
occurrence of incredible miracles.

Another argument in favour of the
early date and genuine character of the
primitive records which have been worked
up in the Synoptic Gospels, is afforded by
the sayings attributed to Jesus. It 1s
impossible to imagine that these could be
the invention of a later age, when theo-
logical questions of faith and doctrine
had absorbed almost the entire attention
of the Christian world. We have already
seen how wide is the difference, both as
regards style and phase of thought, be-
tween the discourses reported in the
fourth Gospel and those of the Synoptics.
No one writing in the second or towards
the end of the first century, or even
earlier in the religious atmosphere of St.
Paul’s Epistles, could have composed the
Sermon on the Mount or the Lord's
Prayer. The parables und maxims, in-
stead of teaching nothing but a pure and
sublime morality in simple language,
must have contained references to the
doctrine of the Logos, and the disputes
between the Jewish and the Gentile
Christians. Even if these discourses had
passed long through the fluctuating
medium of oral tradition, they must,
when finally reduced to writing, have
shown many traces of the theological
questions which agitated the Christian
world. The only explanation is that
Apostles like St. Matthew, and Sty Peter

" through Mark, geally recorded these say-
ings in writing while they were fresh in
memory, and that their authority secured
them from adulteration.

At the same time it must he borne in
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mind that while portions of the original
narrative a.p?ear to carry us back very
near to the fountain-head, a large part
of the Gospels in their present form is
evidently of much later date and of un-
certain origin. It is clear that Papias,
writing about the year 150, knew nothing
of the Gospels of Luke and John, and
nothing of those of Matthew and Mark
in their present form. The discourses of
Matthew and the disconnected notes of
Mark, to which he refers, were something
very different from the complete histories
of the life and teaching of Jesus con-
tained in the present Gospels. It is
equally clear that Justin Martyr and
Hegesippus, who wrote about the middle
of the second century, and made frequent
quotations of the sayings and doings of
the Lord, made them, not from the pre-
sent canonical Gospels, but from other
sources relating the same things in dif-
ferent order and different language. “A
Gospel according to the Hebrews” and
“ Memoirs of the Apostles ” seem to have
been the principal sources from which
they quoted. ‘

It is evident however, that during the
first two centuries there were a great
number of so-called Gospeis and Apos-
tolic writings floating about in the
Christian world along with oral tradi-
tions. The author of [uke tclls us this
expressly, and Jater writers refer to a
number of works now unknown or classed
as apocryphal, and cowplain of forged
Gospels circulated by heretics. None of
these writings, however, seem to have
had any peculiar authority or been con-
sidered as inspired Scripture, which term
is exclusively confined to the Old Testa-
ment, until the middle of the second
century.

At length, by a sort of law of the
survival of the fittest, the present Gospels
acquired an increasing authority and
superseded the other works which had
competed with them ; but the sclection
was determined to a great extent, not by
those principles ef criticism which would
now bes appged to historical records, but
by doctrinal considerations of the suF
port they gave to prevalent opinions. In
other words, orthodoxy and not authen-
ticity was the test applied, and it is pro-
bable that no Christian Father of the
second or third century would have hesi-
tated to reject an early manuscript trace-
able very clearly to an Apostle, in favour
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of a later compilation of doubtful origin,
if the former contained passages which
seemed to favour heretical views, while the
latter omitted those passages, or altered
them in a sense favourable to orthodoxy.

To sum up the matter, it appears that
apart from the fact that the antecedent
improbability of miracles has been enor-
mously increased b¥ the constant and
concurrent proofs of the permanence of
the laws of Nature, the evidence for
those recorded in the New Testament,
with which alone we are concerned, is
rendered null and void by the discordant
reports of hearsay witnesses.

CHAPTER IX
CHRISTIANITY WITHOUT MIRACLES

Practical and Theoretical Christianity—Ex-
ample and Teaching of Christ—Christian
Dogma — Moral Objections -— Inconsistent
with Facts—Must be accepted as Parables
—¥all and Redemption—Old Creeds must
be Transformed or Die—Mahometanism—
Decay of Faith—Balance of Advantages—
Religious Wars and Persecutions-—Intoler-
ance—Sacrifice—Prayer—Absence of Theo-
logy in Synoptic Gospels—Opposite Pole to
Christianity—Courage and Self-reliance—
Belief in God and a Future Life—Based
mainly on Christianity—=Science gives no
Answer—Nor Metaphysics—So-called In-
tuitions—Development of Jdea of God--
Best Proof afferded by Christianity—Evo-
lution is Transforming it—Reconciliation
of Religion and Science.

CaAN Christianity continue to exist with-
out miracles !

To answer this question we must dis-
tinguish between practical and theoreti-
cal Christianity. The essence of praciical
Christianity consists in such a genuine
acceptance of its moral teaching, and
love and reverence for the life and char-
acter of its Founder, as may influence
cenduct, and be a guide and. support
in life. Theoretical t‘hristianity is that
which professes to teach a comglete
theory of the creation of the world and
man, of the relations between man and
his Creator, and of his position and
destiny in a future state of existence.

The former needs no miracles. The
Sermnon on the Mount, and St. Paul’s
description of Christian charity, carry
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their own proof with them, and such
parables as tha of the Good Samaritan
require no support, either from fiistorical
evidence or frqm supernatural signs, to,,
come home to every heart whether in the
first or in the nineteenth century. The
fact that the son of a Jewish mechanic,
born in a small town of an obgcure pro-
vince, without any special aid from posi-
tion, education, or other outward circum-
stance, succeeded, by the sheer force of
the purity and loveliness of his life and
teaching, in captivating all hearts and
founding a religion which for nineteen
centuries has been the main civilising
influence of the world and the faith of
its noblest men and noblest races ; this
fact, I say, is of itself so admirable and
wonderful as not to require the aid of
vulgar miracles and metaphysioal puzzles
in order to be recognised as worthy of
the highest reverence. And when such a
life was crowned by a death which re-
mains tho highest type of what is noblest
in man, self-sacrifice in the cause of truth
and for the good of others, we may well
call it divine, and not quarrel with an
language or any forms of worship which
tend to keep it in view and hold it up to
;_l}fe world as an inducement to a higher
ife,

Miracles are not only unnegessary for
a faith of this description, but are a
positive hindrance to it. To put it at
the lowest, miracles, in an age which has
learned the laws of Nature, must always
be open to grave doubts, and thus throw
doubt on the reliability of the narratives
which are supposed to depend on them.
Moreover, the touching beauty and force
of example of the life of Jesus are almost
lost if he is evaporated into a sort of
supernatural being, totally unlike any
conceivable member of the human family.
We 1nay strive to model our conduct at
a humble distance on that of tht man
Jesus, the carpenter’s sen, whose father
and motber, brothers and sisters, were
familiar figures in the streets of Nazareth,
but hardly on that of a “Logos,” the
incarnation of A metaphysical conception
of an attribute of the Deity, who existed
before ull worlds and by whom all things
were made.

BuY, on the other hand, miracles are in-
dispensable for the dogma, or theoretical
side of Christian theology. Let us con-
sider frankly what this dogma is, and
how far it i8 true—that is, consistent or
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inconsistent with known and indisput-
able facts.

Theshristian dogmasannot be better
stated than in the words of St. Paul, who
was its first inventor, or, at any rate, the
first by whom it was elaborated into a
comFlete theory.

“For as in Adam all die, even s0 in
Christ shall all be made alive.”

This may be expanded into the follow-
ing propositions :

1. That the Old Testament is miracu-
lously inspired, and contains a literally
true account of the creation of the world
and of man,

2. That, in accordance with this ac-
count, the material universe, earth, sun,
moon, and stars, and all living things on
the earth and in the seas, were created in
six days, after which God rested on the
seventh day.

3. That the first wan, Adam, was
created in the image of (God and after
His own likeness, and placed, with the
first woman, Lve, in the Garden of Eden,
“where they lived for a time in a state of
innocence, and holding familiar converse
with God.

4. That by an act of disobedience they
fell from this high state, were banished
from the Garden, and sin and death were
inflicted as a penalty on them and their
desceutlants.

5. 'That after long ages, during which
mankind r8mained under this curse, God
sent His Son, who assumed human form,
and by Hissacrifice on the cross appeased
God's anger, removed the curse, and de-
stroyed the last enemy, death, giving a
glorious resurrcction and immortal life

- to those who believed on Him.

This theory is a complete one, which
hangs together in all its parts, and of
which ne link can be displaced without
atecting the others. 1t is the theory
which Lias been accepted by the Christian
world since its first promulgation ; and
although exbounded with metaph sical
retinements in the Athanasian Creed,
and set forth with all the gorgeous sur-
roundings of poetical imagination in
Milton’s “ Paradise Lost,” it remains in
substance St. Paul’s theory, that “as in
Adam all die, even so in Christ shall all
be made alive.” ®

It is obvious that this theory is open to

rave objections on moral grounds. [t
1s more in the character of a jealous
- Oriental despot than of a loving and

106

merciful Father, to inflict such a punish-
ment on hundreds of millions of un-
offending creatures for an act of dis-
obedience on the part of a remote
ancestor. And it is still more incon.
sistent with our modern ideas of justice
and humanity to require the vicarious
sacritice of an only Son as the condition
of forgiving the og‘ence and removing the
curse.

Nevertheless it must be adngitted that,
notwithstanding these objections, and
harsh as the theory is, it has had a
wonderful attraction for many of the
hi%rhest intellects and noblest nations.

t was the creed of Luther, Cromwell

and- Milton, and the inspiring spirit of
Scotch Presbyterianism an inglish
Puritanisin. 1t has inspired great men

and great deeds, and although responsible
for a good deal of persecution and
fanaticism, it must always be spoken
of with respect, as a creed which has had
a powerful effect in raising men’s minds
from lower to higher things, and has on
the whole done good work in its time.

But the question of its continuance as
a creed which it is possible for sincerc
men to believe, as literally and his-
torically true, depends not on wishes and
feelings, nor on reverence for the past,
but on hard facts. Is it or is it not con-
sistent with what are now known to be
the real truths respecting the constitu-
tion of the universe and the origin of
life and of man ?

To state this question is to answer it.
There is hardly one of the facts shown in
the preceding chapters to be the un-
doubted results of modern science which
does not shatter to pieces the whole
fabric. Tt is as certain as that two and
two make four that the world was not
created in the manner described in
Genesis ; that the sun, moon, and stars
are not lights placed in the firmament
or solid crystal vault of heaven to give
light upon the earth ; that animals were
not all created in one or two days, and
spread over the earth from a common
centre in Armenia, after having been
shuteup in pairs for forty days in an ark,
during a universal deluge. Aud finally,
that man is not descended from an Adam
created quite recently in God’s image,
and who(%ell from a high state by an act
of disobedience, but from a long series of
Palaeolithic ancestors, extending back
certainly into the Glacial and probably
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into the Tertiary period, who have not
fallen but progressed, and by a slow and
painful process of evolution have gradu-
ally developed intelligence, language,
arts, and civilisation, from the very
rudest and most animal-like beginnings.

Belief in inspiration, the very key-
stone of the system, becomes impossikﬁ'e
when it is shown that the accounts given
of such important matters in the writings
professing to be inspired are manifestly
untrue ; and when the ordinary rules of
criticism are brought to bear upon these
writings it is at once seen that they
are compilations of diflerent ages from
various and uncertain sources.

The improbability of miracles is enor-
mously increased by the proof of
the uniform operation of natural law
throughout the vast domains of space,
time, matter, and life; and where the
supernatural was formerly considered to
be a matter of every-day occurrence, it
has vanished step by step, until only the
last vestige of it 1s legt in a possible
belief in some of the more important
and impressive miracles of the Christian
dispensation. Even this faint belief is
manifestly founded more on reverence
for tradition, and love of the religion
which the miracles are supposed to sup-
port, than on any dispassionate view of
the evidence on which they rest. Tried
by the ordinary rules of evidence, it is
apparent that it is contradictory and
uncertain, and not such as would be
sufficient to establish in a court of law
any ordinary fact, such as the execution
of a deed. It is apparent also that the
evidence for the most crucial and import-
ant of all miracles, that of the Ascension,
is not nearly so precise and cogent as
that for a number of ecarly Christian
and medizval miracles which we reject
without hesitation.

What follows? Must we reject these
venerable traditions as old wives’ fables
I answer, No; but we can accept them
as parables.

A great deal of the best teaching of the
New Testament is conveyed in the form
of parables. Take for instance that of
Lazarus and Dives. No one supposés
that this is an historical narrative ; that
this particular Jew, out of the millions
of J)oor and good Jews who have lived
an died? was actually taken up into
Abraham’s bosom ; and that the remark-
able dialogue across the gulf is a literal

MODERN SCIENCE AND MODERN THOUGHT °

transcript of an actual conversation.
But the moral is taught for all time,
that it is bad for the rich to indulge in
selfish luxury and take no thought of the
mass of poverty and misery welterin

around them ; and that the condition o

the poorest of the poor, borne with piety
and resignation, may really be better
and higher than that of the selfish rich.
Apply the same principle to the dogma of
the fall and redemption, and we may see
in it a parable of the highest meaning.
Lvery one of us must be conscious of
having fallen by yielding to temptation
and giving way to animal passions. We
may have fallen so low that without
some redemption, or friendly influence
from without, we cannot raise ourselves
from the lower level and regain our lost
place. We can see that there are thous-
ands round us, who, from poverty or
other adverse circumstances, have got
immersed in evil conditions from which
it is hopeless to extricate themselves
without friendly aid. We can sec also
that there is nothing more noble and
divine than to make sacrifices in order to
be the redeemer who saves as many souls
as possible from this entanglement of
evil, and gives them a chance of rising
into a bhappier and better life. We may
feel this, and use as an incentive to
attempt some humble imitatiol of it,
the parable which presents it to us in its
highest aspect, and has been'the eflicient
means of stimulating so many good men
to do good works. 'This is surely better
than paltering with the truth, and
enervating our conscience and intel-
ligence by professing to believe in the
literal historical accuracy of things which

Note.—Since writing this chapter, I have
seen with much pleasure an article entitled
¢ Christmas,” by Matthew Arnold, in a recent
number of the Contemporary Review, which
takes cxactly the same view of the allegonical
or parabolic sense of miraculous narratives.
He teakes the instance of the Immaculate
Conception and Birth of Jesus, and shows
that it was & myth which grew up, almost
inevitably, from the strong impression mnade
on the minde of early Christians by the idea
of purity set forth by the life and teaching of
Jesus, which stood in such striking contrast
with the corruption of the heathen world.
The samt idea lled to a similar myth in the
case of Gautama, the pure and self-sacrificing
founder of the Buddhist religion, and it
teaches an-eternal truth to all who can look
below the letter to the spirit of the parable.
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have become incredible to all thinking
and educated minds. Of course, I do not
mean fllat these dogmad and miraculous
narratives were intended by the original
writers to be parables, But only that they
have become s0 to us ; and the alterna-
tive lies between rejecting them alto-
gether or accepting them as having an
allegorical meaning or latent truth, or,
it may be added, as recording the state
of intelligence and knowledge of the age
which produced the stories.

At any rate, whether we like it or not,
this is what we shall have to do, for the
conclusions of science are irresistible,
and old forms of faith, however venerable
and however endeared by a thousand
associations, have no more chance in
a collision with science than George
Steplienson’s cow had if it stood on the
rails and tried to stop the progress of a
locomotive., It is not enough to say that
a thing is Jovely and amiable, and that
its loss will leave a blank, to ensure its
continuance. The law of Nature is pro-
gress and not happiness. Stars, suns,
planets, human individuals, and human
races have their periods of youth,
maturity, and decay, and are continually
being transformed into new phases.

The old order changes, giving place to new,
And God fulfils Himself in many ways.

Childhood} with its innocence and
engaging ways, passes into the sterner
and more prosaicattributes of the grown-
up man ; fancy decays as reason ripens ;
simple faith is replaced by larger know-
ledge ; and the smooth brow of infancy
becomes often marred by wrinkles of
strife and suffering, impressed during the
more or less successful struggle in the
battle of life ; and yet we cotﬁ not if we
would, and would not if we could, arrest
thegprogress of Nature, and say that the
child shall never grow into a man.

Such also is the fate of creeds. They
must be transformed or die; and the
best test of the vitality and intrinsic
truth of a religion is just that capacity
for transformation against which theo-
legians exclaim as sacriloge. In this
respect Christianity has a great ad-
vantage over other religions. The pious
souls who are*shocked at any denial of
the inspiration of Scripture may console
themselves by considering what has been
‘the fate of other religions which have been
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imprisoned too closely within the limits
of a sacred book. ahometanism, the
religion of one God and a succession of
ﬂrophets or great men who have taught
is doctrines, is not in theory incon-
sistent with progress and civilisation.
But Mahomet unfortunately wrote a
book, the Koran, which, wKile it con-
tained much that to the Arab mind was
sublime and beautiful, was of necessity
impregnated with the ideas of the age
in which he lived; an age of much
ignorance and superstition, of imperfect
social arrangemeuts, and of barbarous
and ferocious manners. This book came
to be accepted as the inspired word of
Allah, which it was impious to question
to which nothing could be added, and
from which nothing could be taken
away. Hence Mahometanism has be-
come what we seé it—a narrow and
fanatical creed, incompatible with pro-
gress and free tiloughh, and stereotypin
institutions, such as polygamy an
slavery, which are fatal to any advance
towards a higher civilisation. From this
fate Christianity has been saved by the
fortunate circumstance that its sacred
books are collections of a variety of
writings of different authors and dif-
ferent ages, reflecting such various and
often conflicting phases of tlought and
belief that of necessity their interpreta-
tion was very elastic, and lent itself
readily to the changes requircd by the
spirit of successive periods and of dif-
ferent nationalities. Wherever for a
time a system of infallibility was en-
forced, as in Spain by the Inquisition,
Christianity became cruel, barbarous,
unprogressive, and really very little
better than the religion of Islam, to
which it closely approximated. Decay
of faith, therefore, in dogmatic Christi-
anity is, like other great revolutions of
thought, a question, not of absolute gain
nor absolute loss, but of a balancebetween
conflicting advantagesand disadvantages.
The loss is evident enough, and is set
forth with much eloquence and force by
the few remaining champions of ortho-
doxy.s The simple, undoubting faith,
which has been for ages the support and
consolation of a Jarge portion of mankind
especially of the weak, the humble, and
the unlearned, who form an immense
majority, cannot disappear without a
painful wrench, and leaving, for a time,
a great blank behind. But, on the other
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hand, there are a great man¥ real and
important advantages which have to be
set on the credit side of the account.

Intolerance is the shadow which dogs
the footsteps of faith, and in many cases
more than obscures its benefits. When
we consider the mass of human misery
which has been occasioned by religious
wars and persecutions ; as in tho ruth-
less extirpation of the Albigenses ; the
slaughtes of the saints

whose bunes
Lie scattered on the Alpine mountains cold ;

the Thirty Years’ War, which desolated
Germany and threw civilisation back for
a century ; the civil wars of France ; the

nish fnquisition ; and a thousand
other instances of the baleful effects of
religious hatreds, wg can almost sympa-
thise with those wlo pronounce religion
an invention of priests for the promotion
of evil, and exclaim with the Roman

poet :
Religio tantum potuit suadere maloram.

To this must be added the misery
caused by the belief in demonology and
witcheraft, and the tortures inflicted on
innumerable innocent victims by pre-
judices inspired by a literal construction
of ges of the Old Testamment. Nor
is it a small matter to have escaped from
the nightmare dreams which must have
oppressed so many minds, especially of
tll:e young and imaginative, in an age
when such a book as Dante’s “ Inferno”
could be written, and accepted asa gleam
of prophetic insight into the horrors of
the invisible world.

Even in more recent and humane
times, intolerance remained as a general
mode of thought, inspiring hatred of
those whose form of helief differed from
that wiiich was generally adopted. It is
only within the present generation thap
true tolerance has come to be established

- a8 the law of modern thought, and that
men have learned to live together and
love one another, without reference to
intellectual differences of creed agd doc-
trine. Surely this is a great advantage
and we are nearer to the true spirit o
Christianity than in the days when a
Birmingham mob sacked Priestley’s house
because he professed his belict in the
saying of Jesus, that “my Father is
greater than 1” We may read the

MODERN SCIENCE AND MODERN THOUGHT

Athanasian Creed less, but we practise
Christian charity more, in the present
than in any former age. o
Another great advantage is that as
freer thought has been brought to bear on
the mysteries of religion, we have purged
off the grosser ideas, and arrived at much
more enlarged and spiritual conceptions.
Take, for instance, prayer and sacrifice.
In its crude form, sacrifice was a sort of
bargain struck with an unseen Power, by
which we hoped to obtain some favour
which we greatly desired, in exchange
for giving up something which we
greatly valued. This is the form in
which sacrifice appears in the Old
Testament, in Abraham’s offer to kill
his son Isaac, and in the record of the
Moabitish stone, how the king, when
besieged in his capital, sacrificed his son,
and by so doing obtained the favour of his
God and defeated his enemies. I[n an-
other form, sacrifice was considered as a
propitiation to appease the anger of an
offended Deity, pictured as a sort of
Oriental despot, who must have some
one for a victim, and was not particular
who it might be; and even in the
Christian dogma the merit of the sacrifice
is very closely analogous to that of the
Mayor of Calais who went out to King
Edward with a halter round his neck,
ready to be hanged, so that he might save
the lives of his tellow-citizens. -
Nowadays, no one think of sacrifice
as anything but the sacrifice of lower
instincts and passing temptations to a
higher ideal, and the voluntary re-
nunciation of seltish ease and pleasure
for the good of others.
In- like manner, the original idea of
gmyer was that of obtaining a request
y flattery or importunity, just as a
courtier might do at the court of some
earthly king of kings or sultan. It is
now spiritualised into the conception
that its etfect is entirely subjective ; that
it never really obtains any reversal of the
laws of Nature, but that it often exalts the
mind to aframe in which things otherwise
impossible become possible. A (Germnan
regiment marches to battle singing
Luther’s grand old hymn— ‘

o Ein feste Burg ist unser Gott.
Half the reginient may be freethinkers,

but it is nevertheless true that they are
wore likely to stand firm and win the
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victory if they chant the hywn, than if
th?' march in silence.

akThg all these thiftgs into account,
there is no reason to despair because the
irresistible progress of stience has madeus

Falter where we 'ﬁrmly trod,

and changed a great deal of what was
once fixed and certain faith into vague
aspirations and less definite, though
l:n.rger and more spiritual, conceptions.

There is next to no theology in the
Christianity of the Synoptic Gospels,
which give us by far the nearest and
most authentic record of what its
Founder actually taught ; and it may be
that in sloughing-off the mythical legends
and metaphysical dogmas which have
grown up around it, we shall be, in
reality, not banishing the Christian
religion from the world, but making it
revert to its more simple and spiritual
ancestral type, in which form all that is
really valuable in its pure and elevated
morality may be incorporated more
readily with practical life, and assimi-
lated without difficulty with the pro-
gressive evolution of modern thought
and science.

At the same time we must bear in
mind that even Christianity in its purest
form c¢bes not escape from the universal
law of polarity, and presents, not the
whole trutl?, but only one very important
side of truth. It is the religion of love,
purity, gentleness, and charity ; im-
portant virtues, but not all that con-
stitute the perfection of men or nations.
In fact, if carried to the ‘‘falschood of
extremes,” its very virtues become vices.
It would not work in practice, if smitten
on one cheek to turn the other ; and any
one who attempted to follow literally the
precept of “taking no thought for the
mgrrow,” and trusting to be fod like the
3pa1‘x'ows, would, in modern society, come

a.n%erously'near being what we call in
Scotland a “ne’er-do-weel,” that is to
say, & soft, molluscous sort of creature,
who is a burden on his friends, and ends
his days as a pensioner on charity or a
writer of begging letters. +The foremost
.men and foremost races of modern society
are precisely those who act on the opposite
principle, and do look ahead and steer
wisely and boldly amidst dangers and
difficulties for distant and definite ends.

In one of the old Norse sagas there is a
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saying which has always impressed me
greatly. An aged warrior, when asked
what he thought of the new religion,
replied: “I have heard a great deal of talk
of the old Odin and of the new Christ,
but whenever things have come to a real
pinch, I have always found that my
surest trust was in my own right arm
and good sword.”

This strong self-reliance and hard
courage to do or to endure is, beyond all
doubt, the solid rock foundation upon
which the manly character of individuals
and of nations must be built up. The
softer virtues and graces which are to
refine and adorn, and convert the man
into the gentle man, or one of Nature’s
true gentlemen, come afterwards. But
without the harder gifts of courage and
self-help, a man is not a man, and the
raw material is not there out of which to
fashion a Gordon or Christian hero.

This may be called the Norse pole
as contrasted with the pole of Chris-
tianity, and the perfect man is he who
can stand firmly between the two oppo-
sites, controlling both while controlled
by neither.

While I have thought it right, however,
to call attention to this counter-pole to
Christianity, I should add that with the
strong, practical Teutonic races there is
not much danger of erring on the side of
too much weakness, humility, or asceti-
cism, and therefore the influence of the
Christian religion makes mainly for good.
Modern civilisation has been formed, to
a great extent, by grafting the gentler
virtues of the Gospel on the robust
primitive stock of the barbarians who
overthrew Rome. 1t is the examim]e and
teaching of Jesus, the son of the car-
penter of Nazareth, which have been
mainly instrumental in diflusing ideas of
divine love, charity, and purity through-
out the world, and humanising the iron-
clad and iron-souled warriors, whose
trust was in their stout hearts and strong
right arms, and who knew no law but

The simple plan,
"Thet he should take who has the power,
* And he should keep who can.

In another respect it is most important
that the world should, as far and as long
as possible, hold on to Christianity an
struggle to save its essential spirit from
the shipwreck of its theology, and from
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the sheer impossibility of believing in
the literal and historical truth of many
of its dogmas.

The highest and most consoling beliefs
of the human mind are to a great extent
bound up with the Christian religion.
If we ask ourselves frankly how much,
apart from this religion, would remain of
faith in a God and in a futuve state of
existence, the answer must be, ver
little. Séience traces everything bac
to primeval atoms and gers, and there
it lcaves us. How came these atoms and
energies there, from which this wonderful
universe of worlds has been evolved by
inevitable laws? What are they in their
essence, and what do they mean? The
only answer is, it is unknowable. It is
“behind the veil,” and may be anything.
Spirit may be matter, matter may be
spirit. We have no faculties by which
we can even form a conception, from any
discoveries of the telescope or wicroscope,
from any experiments in the laboratory.
or from any facts susceptible of rea
human knowledge, of what may be the
first cause underlying all these phe-
nomena.

In like manner we can already to a
great extent, and probably in a short
time shall be able to the fullest extent,
to trace the whole development of life
from the lowest to the highest; fromn
protoplasm, through monera, infusoria,
mollusca, fish, reptile, and mammal, up
to man—and the individual man from
the microscopic egg, through the various
stages of its evolution up to birth,
childhood, maturity, decline, and death.
We can trace also the development of the
human race through enormous periods of
time, from the rudest beginnings up to
its present level of civilisation, and show
how arts, languages, morals, and religions
have been evolved gradually by natural
laws from primitive elements, many of
which are common in their ultimate form
to man and the animal ereation.

But here also science stops. Science
can give no account of how these germs
and nucleated cells, endowed with these
marvellous capacities for evolution) came
into existence or got their intrinsic
;)owers. Nor can science enable us to
orm the remotest conception of what
will become of life, consciousness, and
conscience, when the material conditions
with which they are always associated
while within human experience, have
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been dissolved by death and no longer

exist. We knowy as little in thg way ot

accurate and demonstrable knowledge of

our condition after death as we do of our

%xis::once—if we had an existence—before
irth.

If we turn for an answer to these
questions from science to memthsics,
we find ourselves in cloud-land. Mists
of fine phrases and plausible conjectures
condense into philosophies, and dissolve
away again without leaving a vestige
of positive knowledge. Take Descartes’
famous fundamental axiom, “ Cogito,
ergo sum,”—I think, therefore I am. 1Is
it really an axiomn ¢ Does it take us any
ncarer to what thought really is, and
what is the true meaning of existence
If the fact that I am conscious of think-
ing proves the fact that I exist, is the
converse true, that whatever does not
think does not exist? Am I existent
or non-existent during the seven or
eight hours of dreamless sleep out of
every twenty-four, when to a certainty
I am not thinking? Does a child only
begin to exist when it begins to think?
If “Cogito, ergo sum,” is an intuition
to which we can trust, why is not
“ Non cogito, ergo non sum,” an equally
good foundation on which to build a
system of philosophy, and spiw out of
the brain an ideal system of God, man,
and the universe ! «

The so-called intuitions of metaphysics
seem really toamount to little more than
translations into philosophical language
of our own earnest wishes and aspira-
tions. We shudder at the notion of an-
nihilation ; we revolt at the idea that all
the high faculties of the mature and cul-
tivated mind are to be extinguished b
death ; we long for a future life, in whic
we may again see beloved taces, and,
pondering on these things, we have a
strong impression that it must not Wnd
cannot be, which presently takes the
form, in some minds of a philosophical
turn, of what is called an intuition, on
which they proceed to build up a demon-
stration of %}od and hlamortality.

But, again, what do they really know
more than science has already told us?
The essence of all spiritual existence, as
far as we know anything of it, is per-
sonal consciousness. This clearly depends
on, or is indissolubly associated with, a
certain condition of a material organ—.
the birain. With a less active condition
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of this organ, as in slcep, personal con-
sciousnggs is suspended., In the case of
a man recovered from drowning by arti-
ficial means, it is gone, apd the man is to
all intents and purposes dead for per-
haps a quarter of an hour, and would
remain dead if warm blankets and arti-
ficial respiration did not recall himn to
life. Where and what was he during
this interval ¥ and, if his personal identity
and conscious existence were gone for
that quarter of an hour, why and when
did they return? and, if the Humane
Society’s men had been less prompt,
would they ever have returned ?

These are questions to which no meta-
pbysical system that I have ever secn
can return the semblance of an answer.

Again, how is it possible for philosophy
to lay down as an axiom that man has
an intuitive perception of a Deity, in the
face of the fact that whole races of savage
men have no such perception, and have
not got heyond rude fetichism and a vague
superstitious fear of ghosts and evil
spirits, while others, further advanced,
have made their own anthropomorphic
gods, obviously from reflections of their
own faculties and passions on the distant
mists of the unknown, like the spectres
of the Procken ¥ We can trace the idea
of Deity step by step, from early attempts
to explain phenomena of nature, astro-
nomical, legepdary, and linguistic myths
and reverence for departed ancestors and
heroes, up to the philosophical concep-
tions of a Plato or a Marcus Aurelius.
In the same way we can trace, step by
step, the transtormation of the tribal
God of Abraham, Isaac, and Jacob, into
the national God of Israel, who was
at first only better and stronger than the
gods of the surrounding nations, but
finally became the sole God of the uni-
verse, degrading the other gods to the
cabe%ory of dumb idols. So, also, we can
see the first crude anthropomorphic con-
ceptions of this Deity gradually giving
way to purer and noblerideas. The God
who required rest on the seventh day
becomes the Almighty one at whose word
all things were created. The jealous and
criel God who withdrew HisTavour from
the chivalrous Saul, because he would
not hew his captives in pieces before the
Lord, is transformed into the God who
“loves mercy and not sacrifice.” 'The
God who found after His own heart the
man whose depraved mind could con-
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ceive such an act of foul villainy as David
practised towards Uriah, and who not
only condoned the crime, but rewarded
it by giving the succession to the son of
the adulterous intercourse with Bath-
sheba, has become the God of holy love
and {)urity of the New Testament. At
which of these stages entered that philo-
sophical intuition of God which is said
to be an innate faculty of the human
mind, and thesurest base of all dur know-
ledge of the universe? Where is the
inevitable intuitive perception of a per-
sonal Deity in the minds of some of the
deepest thinkers and purest livers of the
present day, who, like Herbert Spencer,
can discern nothing behind the veil but
a great unspeakable and unknowable ?
After all, we must fall back on Chris-
tianity for any grounds upon which to
trust, more or less faintly, in the “larger
hope.” The Christian religion, apart from
any question of miracles, is an existing
fact. It is a fact which for nineteen cen-
turies has proved, on the whole, in accord-
ance with other facts and with the deepest
feelings and highest aspirations of the
noblest men and women of the foremost
races in the progressive march of civili-
sation. Why do we say that its moral
teachings, such as we find in the Sermon
on the Mount, and in St. Paul’s definition
of Christian charity, carry conviction
with them and prove themselves? Be-
cause they accord with, and give the
best expression to, feelings which, in the
course of evolution of the human mind
from barbarism to civilisation, have be-
come instinctive. We may be able to
trace their origin and development, we
may be able to see that they are not
rimary instincts, implanted at birth,
ike those of the lower animals, but
secondary instincts, formed by the action
of a civilised environment on hereditary
aptitudes. Still, there they are, and bein
what they are, and living in the age an
society in which we actually live, they
are inevitable and necessary instincts,
and it requires no train of rcasoning or
laboured reflection to make us feel that
“gight'is right,” and that it is better for
ourselves and others to act on such pre-
cepts as those of “loving our neighbours
as ourselves,” and “doing as we would
be done by,” rather than to reverse these
rules and obey the selfish promptings of
animal nature Of thesame order, though
less clear and cogent, are the teachings of
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the Gospel respecting God and immorta-
lity. They are less clear and less cogent,
because the only evidence by which they
could be demonstrated from without, that
of miracles, has broken down and failed
us ; and because we cannot verify them
experimentally by an appeal to facts, as
we can in regard to the working of moral
laws and precepts. Dut it still remains
that they are ideas. which liave arisen
inevitably in the course of the evolution
of the human mind ; and that they fit in
with and satisfy, in a wa%r which no other
ideas can do, many of the best and deepest
feelings which have equally heen deve-
loped in that mind, in the course of its
progressive ascent from lower to higher
things. It remains also true that science,
while it can add nothing to this proof,
takes nothing froin it, and that while
it excludes miracles and supernatural
interference aftcr the order of the uni-
verse has been once established, it leads
us back step by step to a great Unknown,
in which, from the very fact that it is
unknown, everything is possible.

Further than this 1t is not possible to
carry the proof. Jf we are to believe at
allin a God. We must be content to believe
that He knows better than we do what
is right and consistent with the conditions
of our own existence and that of the
universe ; and that part of the scheme is
that at a certain stage of the develop-
ment of our race we should have to
exchange the certainty of simple and
limited faith for the fainter trust in a
larger hope. We may, perhaps, dimly
discern something analogous in  the

rogress of each individual from child-
1cod to manhood. He has to part with
many a simple belief snd unhesitating
trust, and climb the hill of life staggering
under many a burden of doubt an
difficulty ; and yet it is better for him
to “set a stifi’ heart to a steep brae,”
and struggle upwards while life is in hin
rather than to remain an iunocent child
playing at its foot.

Anyhow, whether we like it or not, this
is the fact we have to accept; hut the
hill is steep, the hurden heavy, and eve
may well be grateful to anything which,
however vaguely, helFs and cheers us
on the way. From this tpoi_nt of view,
the ideas of God and of a future life
taught by the Christian religion, ac-
cepted by so many good men? and
hallowed by so many venerable traditions
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and sacred associations, should be
cherished, as far as it is possik}: to do
so without shutting our eyes to facts
and indulging in conscious insincerity.

For the same reason we shall do well
to be tender with the forms and creeds
of religion, even when they appear
to be_getting obsolete, and their strict
and literal interpretation becomes no
Jonger consistent with known truths.
It is far better that the transformation
requisite to bring them into accordance
with the evolution of modern thought
caused by the discoveries of science,
should take place gradually a:..d spon-
tancously from within,ratherthan forcibly
and abruptly from without. Evolutionisés
specially ought to trust to the healing
influences of time, and the inevitable
though gradual survival of that which
is most in harmony with itsexisting en-
viromuent.

Already a great deal has been quiotly
done in this direction. Intolerance and
fanaticisin have almost disappeared from
cultured minds. Even in the ranks
of the clergy themselves, many, in all
denominations, are devoting themselves
more and more to good works, and less
to theological disputes and scctarian
wranglings.

The metaphysical side of @hristian
dogma is fast receding into the far
distance. The Athanasian Creed, which
once convulsed empires and occupied a
foremost place in the thought of the age,
has become a mere form,read once or
twico a year by lukewarm preachers to
indifferent or scandalised audiences, who
would be only too glad to have a decent
excuse for dropping it out of sight alto-
gether.  Let any sincere Christian put to
himself candidly the question what part
the “ Holy Ghost,” or the definition of
the “ Logos,” really has in the living faith
which guides his actions, and he wifl be
astonished to find into what infinitesimal
proportions these once vital dogmas
have actually faded. It will be the same
with all dogmas which, in their literal
and historical interpretation, contradict
established ,facts. They will be either
forgotten, or, if they contain a kernel of
spiritupl meaning, will be transformed
into truths taught by parables.

In the meantime, it behoves those who
see more clearly than others the absolute
cortainty of the conclusions of science,
and the inevitably fatal results to
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religion of staking its existence on literal
interpretations which hawe become flatly
incredible, to do their Lest to assist the
transformation of the old dogmatic theo-
logy into a new “Christianity without
miracles,” which shall retain the essential
spirit, the pure morality, the consoling
beliefs, and, as far as possible, the vencr-
able forms and sacred associations of the
old faith, while placing them in thorough
accordance with freedom of thought, and
with the whole body of other truths,
discovered and to be discovered, respect-
ing the universe and man.

CHAPTER X
PRACTICAL LIFE

Conscience—Right is Right—=Sclf-reverence
—Courage—Respectability-—Influence  of
Presq—ﬁespect or Women—Self-respect of
Nations—Democracy and Imperialism—
Self knowledge—Conceit— Luck— Specula-
tinn-—Mnney-nmkiug;—Pmct.ical Aims  of
Life—Sclf-control—Conflict of Reason and
Instinct—Temper—Manncrs—Good Habits
in Yough—=Suceess in Practical Life—Edu-
cation— Stoicism—Couclusion.

Self-reverence? self-knowledge, self-control,
These three alone lead life to sovereign power.
Yet not for power ; that of itself
Would come uncalled for; Lut to live by rule,
Acting the rule we live by without fear,
And because right is right to follow right,
Were wisdom in the scorn of consequence.

. TuNNvsoN, BEnone.

IN these lines, which he puts into the
mouth of the goddess of wisdom, Tenny-
son, the samme poet who Las already con-
denled the essence of modern thought
in the lines already quoted from “In
Memorian,” gives us what may be well
called “ the Gospel of practical {ife.” Itis
clearly our highest wisdom to follow right.
not from selfish calculation or hope of
reward, but becausge “right is right” ; in
other words, because we have a standard
within us which tells us, in anyunmis-
takable voice, , what to do and what to
refrain from doing. For practical pur-
it is comparatively unimportant

ow this standard got there ; whether,
according to old creeds, by direct inspira-
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tion or, as modern science tells us, by
the slow evolution of primitive faculties,
and the accumulation through countless
generations of hereditary influences
tending towards the survival of the
fittest, both of individuals and of
societies, in the struggle for life. Ineither
case the standard is there, not asa vague
and theoretical, but as an absolute and.
imperative, rule, and the difficulty is not
to discern 1t, but to act up to it.

It may be that it is to a great extent
the product of education, and depends on
the environment in which we are brought
up. Itis pretty certain that if I had been
kidnappe(r when a child by Comanche
Indians, 1 shouid have grown up with a
very different moral standard touching
the taking of scalps and the practice of
treacherous murder. But I have not
been so kidnapped, and having been
born and broughtupin a civilised country
of the nineteenth century, it is incvitable
that outward influences combined with
inward capacities should give me a con-
science, which tells me in clear euough

accents whether I am doing right or

wrong. And it is equally certain that by
acting in accordance with this conscience, -
1 shall, on the whole, be doing better for
myself and better for others than by
disregarding it. It is none too easy to
make our life even a tolerable approxi-
mation towards doing right for the sake
of right, and it would be folly to
allow any theoretical considerations as
to the origin of the idea of right to be an
excuse for relaxing any of the constant
and strenuous effort which is requisite to
keep our feet from straying from the
straight path. It is much wiser to cast
around us for influences and inducements
to strengthen the inward law, and to en-
deavour by clear insight to bring reason
to the aid of faith, and enable us to see
intelligently the main causes both of our
wenkness and of our strength.

"I'inis is what the poet does for us in the
lincs above quoted. Rightly considered,
“self-reverence, self-knowledge, and self-
contro] ” are the three pillars which sup-
ret the edifice of a wise and well-ordered
practical life.

Self-reverence, in its widest meaning,
includes the faculty of forming some
ideal standard superior to the lower
nature of animal man, and recognising
in ourselves some power of approximat-
ing to it. The higher the standurd the
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nobler will be the man who cherishes it
and tries to attain to it, but it is by no
means a rare gift confined to a few select
natures. On the contrary, it is the com-
monest and most universal incentive to
good conduct. Even in the rudest and
simplest form of admiration for physical
courage, it makes heroes of many a
common soldier and sailor. 1f poor
Tommy Atkins, fresh from the plough-
tail, stands firm in the shattered squares
of Waterloo, or on the bloody ridge of
Inkermann, it is because he has been
brought up in the fixed idea that a Briton
must not run away from a Frenchman or
a Russian.

In civil life the idea of respectability,
though not a very elevated one and apt
to degenerate into narrowness, and that
which Carlyle and Arnold sneer at as
“Gigmanity ” and ‘ Philistinism,” is yet
one of universal and, on the who]e, bene-
ficial influence. A large majority of the
middle and upper working classes lead
decorous lives very much because they
feel it incumbent on them to be “re-
spectable ” in their own eyes and those
of their neighbours. In the case of one
half of the human race, the female half,
the feeling of self-respect and the desire
to be what is called respectable afford the
strongest and most constantly present
securities both for good morals and good
manners. The immense majority of
British women are modest maidens and
faithful wives, not so much from an
cold calculation of the balince of ad-
vantages, or from fear of consequences,
as from an instinctive feeling that they
cannot be otherwise without losing caste
and forfeiting their own self-respect and
that of their neighhours.

From these common and universal
forms of “sclf-reverence” we rise, step
by step, to the higher ideals, which, in
every rank and every condition of life,
give us among gilted natures what may
pe called the “salt of the earth,” and the
shining examples which guide the world
to higher things—noble men and noble
women. A Sidney, dying on the field of
Zutphen, hands over the cup of' water
to a wounded soldier because his soul,
nourished on noble thoughts, and his
fancy, fed by the old ballads which, like
that of “ Chevy Chase,” stirred him like
a trumpet-blast, had led him to conceive
an ideal of a perfect knight which would
have been tarnished by any shade of a
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selfish action. Gordon sacrifices his life
at Khartoum, got only cheerfylly but
almost instinctively, because the sugges-
tion that he might save himselg by
abandoning those who had trusted in
him seems an absolute impossibility.

It is a great advantage of the present
day that education anﬁ the press bring
such instances of devoted heroism vividly
before millions who would never other-
wise have heard of them. The influence
of the press, both in the way of books
and newspapers, is happily inthis country
almost entirely one which makes for
goo:l. There 1s not a noble act done
throughout the world, by high or low, by
private or officer, by soldier or civiliag,
which is not held up for praise and
admiration ; while any signal instance of
cowardice or selfishness is held up to
contempt. Newspaper correspondence
and lending articles have, to a great ex-
tent, superseded sermors, and do the prac-
tical moral work of the worldin asserting
the right and rebuking wickedness in
high places. In like manner all the
higher works of poetry, fiction, and
biography have a good tendency, and are
read by an ever-increasing mumber of
readers. Enid and Elaine, Jeanie Deans,
Laura Pendennis, Lucy Roberts, are the
sort of models set before girls,; while
boys who have any heroic fibre in their
nature are fed with such ljves as those
of Lawrence and Gordon. For all, but
especially for the young, there is no help
to self-improvement so great as to read
good books in a generous spirit; and
nothing which dwarfs the mind so much
as to debauch it by frivolous reading, and
by the moral dran-drinking of sensational
rubbish, until it loses all natural and
healthy appetite for the pure and ele-
vated. An affectation of narrow know-
ingness is also a very fatal tendency in
the youthful mind. A man from whose
mouth such words as “rot” and “hum-
bug” are constantly heard is, in nine
cases out of ten, a very poor, rotten
creature himself.

Among the many advantages of self-
respect, not the least importantis that it
teaches respect for others. The pefty
jealous?'es and suspicions, the senseless
quarrels, the slanderings and backbitings,
which so often turn sour the wine of life,
disappear of themselves when a proper
standard of self-respect has been firmlv
established, and a high ideal of human
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fife has become part of our nature. As

Tennysgn says : e

. Like simple noble natures credulous

Of what they wish for, #ood in friend or
¢ foe;

while on the other hand -

The long-necked geese of the world
Are always hissing dispraise, because their
natures are little.

There are some who delight in running
down everything and everybody, and
whose appetite for scandal 1s so great
that they are positively unable to re-
frain from believing and spreading an
ilPnatured. tale, if it affects some cmi-
nent man, and still more if it aflects
a well-known woman. Such are as-
suredly not the sort of persons whom we
should like to resemble ourselves, or to
see our sons and daughters resemble. T
have always found through life, a safe
rule to go by was, if you hcar an ill-
natured story of a man, discount nine-
toenths of it as a lic, and if of a woman,
don’t believe a word of it.

Perhaps the best test of the amount of
real “self-reverence” in an individual or
a nation, is to be found in the tone and
manner in which women are treated. A
low tone Invariablybespeaks a low nature
and testifies to innate coarscness and
snobbishnesshowever high may be the
rank and polished the outward varnish
of the person whoindulgesin it. On the
other hand the roughest miner or back-
woodsman is already more than half a

entleman, if his attitude towards women
1s one of chivalrous courtesy. Nothing
looks more hopeful for the future of the
human race than to sce that the female
half of it are constant gainers by the
progress of freedom and education. It
goes 3 long way to reconcile one to the
dangers of democracy, to find that in the
newest and most democratic countries of
the world, such as the United States and
British colonies, women can travel alone
without fear of insult, and have far more
innocent liberty and freedomn of thought
and action than they have in older
societies. Whatever may be the case as
regards men, for women there ca® be no
doubt that there is a ‘Progressive scale
upwards from Kast to West, from despot-
ism to freedom, from Turkey to America.

- What has been said of individuals is
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even more true of nations. Self-respect
is the very essence of national life. A great
nation may suffer great disasters, and
survive them, if the spirit of its people
remains intact. England survived the
war of American independence, and
Prussia recovered from the deteat of Jena,
But if a nation loses its vigour and self-
respect, if it begins to groan under the
burdens of extended empire, and to pre-
fer comfort to honour, ignoble easc to
noble effort, the hour of its decline has
sounded. Imperial Rome did not long
survive when she began to contract her
frontiers and buy ofl’ barbarians. The
most fatal thing any Government can do
for a country is to destroy its sense of
self-respect and teach it to acquiesce in
what is felt to be dishonourable.
Looking forward to the future of the
great Dritish Empire, this is evidently a
turning-point of its destinies. The tri-
umph of democracy is aninevitable fact ;
for knowledge is power, and whether
for good or evil, the masses have either
acquired, or are fast acquiring know-
ledge, and with equal political rights
numbers will tell. How will this demo-
cracy of the future aflect Tmperial
interests, and what will be its attitude
in regard to forcign and colonial policy ¢
On the one hand it may be hoped
that by making our institutions more
popular, and going down to the heart of
the masses, our policy will acquire fresh
energy and our public men fresh vigour.
The working classes are very patriotic,
and, on the whole, more open to the in-
flucnce of gencrous ideas than the class
immediately above them. In the recent
instance of the great civil war in the
United States, we have scen ademocracy
making greater sacrifices of men and
money for theideaof maintaining national
greatness, than was probably ¢ver volun-
tarily made by any monarchical oraristo-
cratic country. The Copper-heads, who
preached peace where there was no
peace, and advised letting the errin
sisters go their way rather than spenc
lives and money in the attempt Lo coercc
them, dund no response from a nation
who felt that the union was their union,
and its greatness the separate personal
possession of each individual citizen.
But, on the other hand, demagogues
will never be wanting to flatter the
people, and angle for power by appeal-
ing to their lower instincts and advo-
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cating measures of present ease and
popularity. If a necessity arises for
maintaining by the sword an empire

which has been won by the sword, the
army of parochial politicians who gauge
everything by the standard of pounds
shillings, and pence, will be reinforced
by the far more respectable body of
sentimentalists and humanitarians, who
shrink from the shedding of blood in
wars the abstract justice of which is not
absolutely demonstrated. A large num-
ber, perhaps a majority, of platform
orators will therefore be found now, as
it was in the days of Demosthenes, to de-
nounce armaments, ridicule precautions,
minimise responsibilitics, and look upon
India, the Colonies, and extended empire
generally, as troublesome encumbrances
rather than as glorious possessions. The
two conflicting ideals constantly set be-
fore our future political rulers, the four
millions whose votes <decide the fate of
policies and of ministries, will be, on the
one hand, that our first duty is to hand
down the British Empire to our sons no
less great and glorious than we received
it from our fathers; on the other, that
it is better to stay at home, mind our
own aflairs, avoid entanglements, con-
tract responsibilities, pass reform bills,
and reduce taxes, trusting to the “silver
streak ” and the chapter of accidents to
protect us from invasion. It is the old
story of the fable of Hercules, which pre-
sents itself constantly to each individual
and to every nation. Shall we follow the
strait and narrow path which leads up-
wards, or the broad and easy one which
leads, with a pleasant slope, to a lower
level? Would it have been better for
Paris to give the golden apple to Minerva,
counselling *“self-reverence, seif-know-
ledge, self-control,” or to Venus, promising
pleasure 1

SELF-KNOWLEDGE

Oh wad some Power the giftie gie ua
To see oursels as ithers sce us |
Purxs.

A gift which is unfortunately as rare
a8 it is necessary. Without self-know-
ledge to see our faults how shall we
correct them? How shall we become
wise if insensible to our follies ? How shall
we achieve success if we learn no lessons
from our failures? There are some men
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80 blinded by vanity that they go through
life committing: ungentlemanﬁ)ﬂact.ions
while fancying themselves perfect gentle-
men ; who are <onvinced that all men
admire them and all women are in love
with them, while ‘in reality every one
sees through them and laughs at them.
A thoroughly impervious vanity is like
a waterproof, which throws off the
wholesome rain on the outside, while on
the inside it is soaked with unhealthy
exhalations.

Fortunately this type of vanity is not
a common one with our English rac
who are too proud and self-reliant to fee
the petty anxiety of the really vain man
to be always shining in the eyes of othews.
With us it takes more the form of pridin
ourselves on artificial distinctions, ang
attaching an exaggerated importance to
matters of trivial importance. Your
commonplace English swell, for instance,
is apt to class all mankind under two
categories—those who associate withlords
and wear clothes of a fashionable cul;i
and those who do not, and to set down al
the former as the “right sort,”and all
the latter as “ brutes.”

It is a sign of narrowness to makc a
fetich of these or any other arbitrary
distinctions between an upper ten and the
rest of mankind, and se? -knowledge is
never more required than to show the
hollowness of adventitiow: advantages
which are not supported by intrinsic
wmerit. A true gentleman feels

The rank is but the gninea stamp,
The man’s the gowd for a’ that,

and feeling this, he holds out the hand of
hearty human sympathy to peasant as
well ag to peer. I}) born to rank and
riches, self-knowledge tells him that he
is simply placed on a pedestal, where,
if he fails to act on the maxim, that
“noblesse oblige,” the failure will be the
more conspicuous. No man who really
knows himself can ever be conceited, for
he must be aware how far he has fallen
short in practice of hisown idealstandard,
and how constantly “ he has done things
he ought not to have done, and leftcun-
done things he ought to have done.” .
On the other hand, there isan opposite
extreme from which self-knowledge will
save a man : that of undue despondenc
and want of proper confidence and selt-
reliance. There are men who fail in
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everything thoy undertake because they
have MWt the hegrt »® undertake it
resolutely, and who at last sink down into
the hopeless condition of querulous men-
ta] invalids, who cherish their ailments
rather than combat them, and are rather
proud than otherwise to be considered as
interesting victims of untoward circum-
stances.

Forall the relations of practical life the
one essential requisite of success is to sce
things as they really are, and not as we
wish them to be ; and for this purpose
self-knowledge is the foundation of clear
insight. If the focus of the glass is
wrongly adjusted it will show only dis-
torted ilwmages, but if a clear eye looks
through a properly focussed glass, out-
ward objects will be truly represented.

Perhaps the commonest of all delusions
is that of being born under a Jucky star.
A man gambles, bets, or speculates be-
cause he thinks he is lucky and sure to
win. Now, there is in reality no such
thing as luck, it is all a question of
averages. The only approach to what
may be called luck is, that a fool will
probably have more of it than a wise
man, for as the fool foresees nothing,
whenever fortune’s die turns up in s
favour he sets it down to luck, while the
wise mad, who has schemed and worked
for the event, calls it foresight. But the
actual average of events, which depend
entirely on chance, will be the same.

If a man plays at rouge et noir with
one chance in a hundred in favour of the
bank, it is certain that if he plays often
enough, he will lose his capital once at
least for every hundred times he plays.
Or, if he speculutes on the BStock
Exchange, the turn of the market and
broker’s commission will, in the long run,
certainly swallow up his original capital.
Ang, yet men will gamble and speeulate,
because they cannot resist the pleasing
illusion that they are lucky, and that it
would be very nice to win a large stake
without having had to work for 1t.

There is nothing for which self-know-
ledge is more indispensable in practical
lify than to enable a man, to steer a
straight course between opposite ex-

" tremes, and to discern clearly thy boun-
dary line between right and wrong. The
law of polarity, by which things good in
themselves if pushed to extremes become
bad, and every truth develops a corre-
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sponding error, is of daily and universal
application in practical affairs.

Take, for instance, the much-debated
question of the pursuit of money. Poets
and novelists are never tired of denounc-
ing the “ Auri sacra fames,” and there is
no doubt that, when carried to excess, it
is the fertile source of crime; and even
in a less degree, it leads to mcanness and
dishonesty, and hasa degradinginfluence
on the individual or the nation who give
themselves up too exclusively to the
worship of the “almighty dollar.” But,
on the other hand, the desire, or rather
the necessity under the conditions of
civilised society, of making money, is by
far the most powerful and all-pervading
influence of practical life. And, within
due bounds and under proper conditions,
it is a healthy and beneficial influence.
At the Jowest stage it obliges men to
work instead of being idle, and this is
an immense advantage both to the com-
munity and to the individual. An idle
man, in every grade of society, is
generally a worthless and often a bad
man ; while an honest working man,
whether the work be of the head or-
hand, is far more likely to be happy
and respectable.

Again, the necessity of earning money
is a wonderful test of the real value of
a man in the world’s market. We should
be all very apt to become pretentious
wind-bags of conceit, if we were not
brought to our senses by the wholesome
douche of having to work for a livelihood.
Many a man who fancies himself intended
for a poet or politician, and some who by
accident of birth or fortune are pitch-
forked into prominent positions, would
tind it diflicult to point out any occupa
tion in which they are honestly worth a
couple of hundred a year.

Even in the higher departments of art
and literature, it may be questioned
whether the healthy, natural desire to
turn an honest penny has not inspired

reater works than a morbid appetite
for fame. Shakespears's ambition was
to refire to his native town with a
mbdderate competency ; Walter Scott's to
become a laird, with a family estate, in
the border-land of the chief of his clan
—*“the bold Buccleuch.” And, in the
present day, literature is becoming more
and more an honourable profession,
which men take to, as they do to law
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or medicine, as & means of earning a
livelihood.

It must alway€be borne in mind that
under the practical conditions of modern
civilisation, money means not only the
possibility of bare existence, but nearly
all that makes existence tolerable—
health, recreation, culture, and independ-
ence. The number and locality of the
rooms a man livesin, the number of cuhic
feet and purity of the air he and his
family breathe, are questions of rent;
the food they eat, the clothes they wear,
the books they read, the holidays they
enjoy, are all questions of money. And
above all, without money there is no in-
dependence. An absolutely penniless
man has to fall back on crime or the
workhouse ; a poor man is at the mercy
of a thousand accidents ; sickness, flue-
tuations of trade, caprice of emp{oyers,
pressure of creditors, may at any mo-
went reduce him and those who depend
on him to want. It admits of no ques-
tion, that the first duty of every one is
to endcavour to raise himself above this
level of ignoble daily cares, and plant
himself in a position where he can face
the present and look forward to the
future with tolerable equanimity. As
we rise in the scale of society the
problem becomes more ditticult.  Money-
making is very apt to be pushed to
excoss and lead to gambling and dis-
honesty ; while the worship of wealth,
which 1s perhiaps the besstting sin of the
age, is distinctly the cause of much Jax
morality and snobhish vulzarity. Bat
on the other hand, money is power, and
a large fortune honestly acquired and
well spent, gives its possessor unrivalled
opportunities for doing good. He can
assist charities, patronise art, and if
gifted with force of character and fair
abilities may become a legislator and
statesman, and enrol his name in the
annals of his country. It is hard to say
that if a man has an opportunity of
making a large fortune honestly, and
feels that he has it in him to use it nobly,
he should refrain from doing so because
moralists cry “Sour grapes,” dnd gell
him that riches are deceitful.

But for nothing is “self-knowledge ”
more requisite than to enable a man to
see clearly how high he can safely aim,
and what sort of stake he can prudently

play for. Theimmense majority of man-.
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kind have neither the opportunities nor’
the faculties for. playing for verg high
stakes, and must be contented with the
safe game for moderate and attainable
ends. One such end is within the reach
of almost every one: .

To make a happy household clime
For weans and wife,

Is the true pathos and sublime
Of human life.

So says Burns, who has a rare faculty
of hitting the right nail on the head ;
and the ideal he sets before us in these
simple lines is at once the truest and the
most universal. The man who fails in
this is himself a failure; while the m%n
who by his industry and energy supports
a family in comfort and respectability
according to their station, and who, at
the same time, by control of temper,
kindness, unselfishness, and sweet
reasonableness makes his houschold a
happy ane, may feel, even though fortune
may not have placed him in a position
of higher responsibilities, that he has
not lived in vain, that he has performed
the ftirst duties and tasted the truest
pleasures of mortal existence, and that,
whatever there may be behind the im-
penetrable veil, he can face it with head
erect, as one of “ Nature's gentltmen.”

S8ELF-CONTROL

This is, after all, the vitally import-
ant eloment of a happy and successful
life. The compass may point truly to
the pole, the chart may show the right
channel amidst shoals and rocks, but the
ship will hardly arrive safely in port
unless the helinsman stands at his post
in all weathers, ready to meet any sheer
of the bow by a timely turn to starboard
or to port. So sclf-reverence ande self-
knowledge may point out,ever so clearly
the path of duty, unless self-control 1s
constantly present we shall surely stray
from it. At every moment of our lives
natural instinct tells us to do one thing,
while reason and conscience tell us to do
another. M is by an effort that weeget
up in the morning and go about eur
daily &ork. 1t is by an effort that we
refrain from indulgences and forego
pleasures, control our passions, restrain
our tempers. The uncultured man is
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riolent, selfish, childish ; it is only by the
nheri or acquired practice of self-
somtrol that he is=frafiormed into the
sivilised man-—courtegps, considerate,
sensible, and reliable.

NThe necessity of self-control in all the
nore important relations of moral and
practical life is so obvious that it would
ve only repeating commonplaces to
anlarge on it. But there is often danger
of its being overlooked in those minor
morals of conduct which make up the
greater part of life, and determine the
happiness or misery of oneself and
others.

For instance, control over the temper.
A man never shows his cousinship to the
%pe so much as when he is in a passion.

he manifestations are so exactly similar
-—irrational violence, nervous agitation,
total loss of head, and abdication of all

resente of mind and reasoning power.

o see a grown-up man reduced to the
level of a spoiled child, or of a monkey
who has been disappointed of a nut, is a
spectacle of which it is hard to sa
whether it is more ridiculous or painful.
Even worse than occasional violence is
the babitual ill-temper which makes
life miserable to those who are obliged
to put up with it. We call a man who
strikes a, woman or child with his fist a
brute ; what is he if he strikes them
daily and hogrly, ten times more cruelly,
with his tongue? A ten times greater
brute. And yet there are men, calling
themselves gentlemen, who do this, either
from sheer brutality of nature, or oftener
from inconsiderateness, coarseness of
tibre, and inability to exercise self-
control in minor matters.

There is one very common mistake
made, that of considering relationship
an excuse for rudeness.  The members of
a family may relax something of the
stiffxess of company manners among
themselves, but they should never forget
that it is just as much ill-breeding to say
a rude thing to a wife, a sister, or a
brother, as it would be to say it to any
other lady or gentleman. In fact, it is
worse, for the other lady can treat you
wish contempt and kecp out of your way,
while the poor woman who is tied, to you
feels it keenly, and has no means of
escape from it. Good manners are, in
practical life, a great part of ge'g
morals; and there is something to 1
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said for religions which, like the Chinese,
lay down rules of polimess, and make
salvation depend very Much on the ob-
servance of rites and ceremonies intended
to ensure courtesy and decorum in the
intercourse of all classes of the com-
munity in daily life.

Although not so bad as the indulgence
of a violent or morose temper, a great
deal of unhappiness is caused Ry a fussy
and fidgety disposition, whicK makes
mountains out of molehills, and keeps
every onein hot water about trifles. This
is one of the common faults of idleness,
as genuine work both strengthens the
fibre to resist and leaves no time to brood
over petty troubles. :

The excuse one commonly hears from
those who give way to these petty
infirmities is, “that they cannot help
it, they are bhorn with thin skins and
excitable tempers.” This is the excuse
of sloth and weakness. If, as the poet
says,

Man is man, and master of his fate,

what sort of an unmanly creature must
he bLe who cannot master even the
slightest impulse or resist the slightest
temptation, and allows himself to be
rufiled into a storm by every passing
breath, like a shallow roadside puddle?
Tf he will not try he certainly will not
learn ; but if he will honestly try to
correct faults, he will find it easier
every time, until the fancied impos-
sibihities fade away and are forgatten.
A man who is so much afraid of
tumbling off that he will never mount
a horse, may fancy that Nature has dis-
qualified him for riding; but for all
that, nine men-out of ten, if obliged to
try—say as recruits in a cavalry regi-
ment—though they may not all turn out
accomplished horsemen, will all learn to
ride well enough for practical purposes.
Ttis peculiur:]’y important for the young
to set resolutely about correcting bad
habits and forming good ones, while the
faculties are fresh and the brain supple ;
fog, in?obedience to the law by which
molecular motions travel by preference
along beaten paths, every year cuts
decper the channels of thought and
feeling, whether for good or evil. A brain
trained to respond to calls of duty soon
does so with case and elasticity, just as
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the musoles of the blacksmith’sarm or of
the ballet-dancer’s leg acquire strength
and vigour byexercise; while, on the
other hand, ion is a pain and self-
control an effort to the soft and flabby
limb or brain which has been weakened
by self-indulgence.

It is scarcely necessary to say that for
success in practical life, self-control is
the one thing most ncedful. To take
the simplest case, ‘that of a youug
working man beginning life with henlth,
knowledge of a trade, or even without it
with good thews and sinews, he is themost
free and independont of mortals, on one
condition—that he has saved £10. With
this, he is a free agent in disposing of his
labour, he can make his contract with an
employer on equal terms, he can carry
his goods to the best market, and 1s
practically a citizen of the world, ready
to start for San Francisco or Melbourne
if he thinks he can better himself.
Without it, he is a serf tied to the soil,
he cannot move from place to place, he
must take whatever wages are oflered
him or starve.

But how to save the £107 That is a
question of daily and weckly recurrence ;
whether to spend an extra shilling in the
pleasant way of going to a public-house
and sitling with a pipe and a jug of ale
by the tireside among jolly companions,
or to forego the pleasure and suve the
shilling. A shilling a weck saved will,
in four years, give him the £10, and go a
good way to establish habits which, if he
1s enterprising and goes to a colony, or
is clever and has any luck at home, may
readily make the ten a hundred, or even
a thousand pounds. So in every class of
life, the man who gets on is the man who
has schooled himself never to ask whether
a thing is pleasant, but whether it is
right and reasonable ; who always keeps
a bright look-out ahead, and who does
his best at the task, whatever it may be,
that is set before him.

Education really resolves itself very
much into teaching the young to acquire
this indispensable faculty of self-control.
The amount cf, positive knowledgg, uscful
in after life, acquired at our KEngPsh
public schools, is really very little beyond
the three R’s. A boy who could teach
himself French or German in five months
spends five years over Latin ahd Greek,
and in nine cases out of ten forgets them
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as soon as he leaves school or college,
Almost everything we know that is worth
knowing we teaswpurselves in af€dr life.
But the discipline of school is invaldable
in teaching the: lesson of self-controle’
Almost every hour of the day a boy.#t
school has to do things that are uis-
agreeable and abstain from doing things
that nature prompts, under pain of
getting a caning from the master or a
thrashing from other boys. The mewory
also is exercised, and the faculty of
fixing the mind on work is developed, by
useless almost as well ds by useful studies.
In this point of view even that ne plus
wtra of technical pedantry, the Latin
grammar, with its “Propria qua mari-
bus” and “As in presenti,” mgy havets
use in teaching a boy that no matter how
absurd or repulsive a task may be, he has
frpt to tackle to it or worse will befall
1mn.

But it is in a moral sense that the
influence of a good school is most valu-
able. The average boy learns that he
must not tell lies, he must not be a sncak
or a coward, he must take punishment
bravely, and conform to the school-
master’s standard of discipline and the
school-bhoy’s standard of houour. In this
way the first lesson of life, stoicism,
becomes with most English lads a sort of
instinct or second nature. ®

For stoicism, after all, is the foundation
and primary element of #l uscful and
honourable life. Whether as Carlyle’s
“HKverlasting No,” or as George Eliot’s
advice to take the pains and mishaps of
life without resorting to moral opium,
the conclusion of all the greatest minds
is that a man must have something of
the Red Indian in him and be able to
suffer silently, and burn his own smoke,
if he is to be worth anything.  And still
more a woman, who has to bear with and
make the best of a thousand petty an-
noyances without complaint. lMo can
hear on great occasions, but in the
innumerable petty trials of life women
as a rule show more sclf-control and
moral fortitude. What would the life of
a woman be who could not stand being
bored with.a smiling face, put up y,ith
the worries of children and servants with
cheerfyl fortitude, and turn away an’
angry*word by a soft answer }
oJhere is much more that might De
wsidf but my object is not to preach or
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moralise, but simply to record a few of
the practical rules and reflections which
bave wpressed themsglues on me in the
coursd of a long and busy life. I do so
in the hope that perchance they may
ayaken uscful thoughts in some, es-
pecially of the younger readers, who may
happen to glance over theso pages. This
much I may say for them, I have tried
them and found them work well. T have
lived for more than the Scriptural span
of threecscore and ten ycars, a life of
varied fortunes and many expericnces. 1
may say, in the words which my favourite
poet, Tennyson, puts into the mouth of
Ulysses :

For ever roaming with a hungry heart,
~ Much have I seen and known, cities of men,

And couticils, climates, governments,

And the conclusion T come to is, not that °
of the Preacher, ¢ Vanity of vanities, all
is vanity,” but rather #hat life, with all
its drawbacks, is worth I’+ie; and that
to have been born in a civilised country
in the nineteenth century is a boon for
which a man can never Yc sufliciently
thankful. Some may find it otherwise
from no fault of their own; more by
their own fault; but the majority of

men  and  women may lead useful,
honourable, and on the whole fairly
happy lives, if they will act on the
maximm  which I have always en-
deavoured, however imperfectly, to
follow—

EFrar NOTUHING ; MAKE TUHE DEST O
LVERYTHING.
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