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Whether we coincide or not in this doctrine, we must admit that
the gradual progress of opinion concerning the succession of phe-
nomena in remote cras, resembles in a singular manner that which
accomparnics the growing intelligence of every people, in regard to
the economy of nature in modern times. In an early stage of
advancement, when a great number of natural appearances are
unintelligible, an eclipse, an earthquake, a flood, or the approach of a
comet, with many other occurrences afterwards found to belong to
the regular course of events, arc regarded as prodigics. The same
delusion prevails as to moral phenomena, and many of these are
ascribed to the intervention of demons, ghosts, witches, and other
immaterial and supernatural agents. By degrees, many of the
enigmas of the moral and physical world are explained, and, instead
of being due to extrinsic and irregular causes, they are found to
depend on fixed and invariable laws. The philosopher at last becomes
convinced of the undeviating uniformity of secondary causes, and,
guided by his faith in this principle, he determines the probability of
accounts transmitted to him of former occurrences, and often rejects
the fabulous tales of former ages, on the ground of their being
irreconcilable with the experience of more enlightened ages.

"As a belief in want of conformity in the physical constitution of
thc carth, in ancient and modern times, was for a long time uni-
rsally prevalent, and that too amongst men who were convinced
that the order of nature is now uniform, and has continued so for
several thousand years; every circumstance which could have influ-
enced their minds and given an undue bias to their opinions deserves
particular attention. Now the reader may easily satisfy himself, that,
however undeviating the course of nature may have been from the
earliest epochs, it was impossible for the first cultivators of geology
to come to such a conclusion, so long as they were under a delusion
as to the age of the world, and the date of the first creation of
animate beings. However fantastical some theories of the sixteenth
century may now appear to us,—however unworthy of men of great
talent and sound judgment, we may rest assured that, if the same
misconceptions now prevailed in regard to the memorials of human
transactions, it would give rise to a similar train of absurdities. Let us
imagine, for example, that Champollion,* and the French and Tuscan
Titerati now engaged in exploring the antiquities of Egypt, had
visited that country with a firm belief that the banks of the Nile were

Everything then combines to prove my statement, namely: that it
is not the shape cither of the body or its parts which gives rise to the
habits of animals and their mode of life; but that it is, on the con
trary, the habits, mode of life and all the other influences of the
environment which have in course of time built up the shape of the
body and of the parts of animals. With new shapes, new facultics
have been acquired, and littie by little nature has succeeded in
fashioning animals such as we actually see them.

Can there be any more important conclusion in the range of
natural history, o any to which more attention should be paid tlmn
that which I have just set forth?

SIR CHARLES LYELL

From Principles of Geology (1830-3)

We have seen that, during the progress of geology, there have been’
great fluctuations of opinion respecting the nature of the causes 10
which all former changes of the earth’s surface are referrible. The
first observers conceived that the monuments which the geologist
endeavours to decipher, relate to a period when the physical consti-
tution of the earth differed entirely from the present, and that, even’
after the creation of living beings, there have been causes in action’
distinct in kind or degree from those now forming part of the econ-
omy of nature. These views have been gradually modified, and some
of them entirely abandoned in proportion as observations have been
multiplicd, and the signs of former mutations more skilfully inter
preted. Many appearances, which for a long time were regarded as
indicating mysterious and extraordinary agency, are finally recog-
nized as the necessary result of the laws now governing the material
world; and the discovery of this unlooked for conformity has
induced some geologists to infer that there has never been any inter-
ruption to the same uniform order of physical events. The same
assernblage of general causes, they conceive, may have been sufficient
to produce, by their various combinations, the endless diversity of -
effects, of which the shell of the earth has preserved the memorials;
and, consistently with these principles, the recurrence of analogous
changes is expected by them in time to come. :
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ully developed, many more may have been “sent before their time
scarce half made up,” when the planet itself was in the embryo statc’
Bl:lt-lf these notions appear to derogate from the perfection of th(;
Divine attributes, and if these muwmmies be in all their parts true
representations of the human form, may we not refer them to the
future rather than the past? May we not be looking into the womb of
nature, and not her grave? may not these images be like the shades of
the unborn in Virgil’s Elysium*-—the archetypes of men not yet
called into existence?’

‘ ‘Tllese speculations, if advocated by eloquent writers, would not
fail to attract many zealous votaries, for they would relieve men from
the painful necessity of renouncing preconceived opinions. Incred-
ible as such scepticism may appear, it would be rivalled by many
systems of the sixteenth and seventeenth centuries, and among
others by that of the learned Falloppio,* who regardec’l the tusks of
fossil elephants as earthy concretions, and the vases of Monte Testa-
ceo, near Rome, as works of nature, and not of art. But when one
‘generation had passed away, and another not compromised to the
upport of antiquated dogmas had succeeded, they would review the
evidence afforded by mummies more impartially, and would no
lf)ngcli' controvert the preliminary question, that human beings had
lived in Egypt before the nineteenth century: so that when a hundred
years perhaps had been lost, the industry and talents of the phil-
osopher would be at last directed to the elucidation of points of real
historical importance.

“ But we have adverted to one only of many prejudices with which
he carlier geologists had to contend. Even when they conceded that
the earth had been peopled with animate beings at an earlier period
_tlmxf was at first supposed, they had no conception that the quantity
of time bore so great a proportion to the historical era as is now
genterally conceded. How fatal every error as to the quantity of time
must prove to the mntroduction of rational views concerning the state
‘of things in former ages, may be conceived by supposing that the
_zmnals of the civil and military transactions of a great nation were
perused under the impression that they occurred in a period of one
hundred instead of two thousand years. Such a portion of history
would immediately assume the air of a romance; the events would
seem devoid of credibility, and inconsistent with the present course
of human affairs. A crowd of incidents would follow each other in

never peopled by the human race before the beginning of the nine-
teenth century, and that their faith in this dogma was as difficult to
shake as the opinion of our ancestors, that the carth was never the
abode of living beings until the creation of the present continents,
and of the species now existing,—it is easy to perceive what extrava-
gant systems they would frame, while under the influence of this
delusion, to account for the monuments discovered in Egypt. The
sight of the pyramids, obelisks, colossal statues, and ruined temples,
would fill them with such astonishment, that for a time they would.;}
be as men spell-bound.—wholly incapacitated to reason with so-
briety. They might incline at first to refer the construction of such
stupendous works to some superhuman powers of a primeval world.
A system might be invented resembling that so gravely advanced by
Manectho,* who relates that a dynasty of gods originally ruled in
Egypt, of whom Vulcan, the first monarch, reigned nine thousand
years. After them came Hercules and other demi-gods, who were at’.
last succeeded by human kings. When some fanciful speculations of
this kind had amused the imagination for a time, some vast reposi-
tory of mummies would be discovered and would immediately
undeceive those antiquaries who enjoyed an opportunity of person
ally examining them, but the prejudices of others at a distance, who'
were not eye-witnesses of the whole phenomena, would not be so:
easily overcome. The concurrent report of many travellers would .
indeed render it necessary for them to accommodate ancient theorie
to some of the new facts, and much wit and ingenuity would be:
required to modify and defend their old positions. Each new inven
tion would violate a greater number of known analogies; for if a
theory be required to embrace some false principle, it becomes mor
visionary in proportion as facts are multiplied, 2s would be the case if
geometers were now required to form an astronomical system on th
assumption of the immobility of the carth. :
Amongst other fanciful conjectures concerning the history of
Egypt, we may suppose some of the following to be started. ‘As th
banks of the Nile have been so recently colonized, the curicus sub
stances called mummies could never in reality have belonged to men
They may have been generated by some plastic virtue residing in th
interior of the earth, or they may be abortions of nature produced b
her incipient efforts in the work of creation. For if deformed beings.
are sometimes born even now, when the scheme of the universe is
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thick succession. Armies and fleets would appear to be assembled
only to be destroyed, and cities built merely to fall in ruins. There
would be the most violent transitions from foreign or intestine war to

periods of profound peace, and the works effected during the years

of disorder or tranquillity would be alike superhuman in magnitude.

He who should study the monuments of the natural world under
the influence of a similar infatuation, must draw a no less exagger-
ated picture of the energy and violence of causes, and must experi-

ence the same insurmountable difficulty in reconciling the former -
and present state of nature. If we could behold in one view all the -

voleanic cones thrown up in Iceland, Italy, Sicily, and other parts of

Europe, during the last five thousand years, and could see the lavas -
which have flowed during the same period; the dislocations, sub-
sidences and clevations caused by earthquakes; the lands added to -

various deltas, or devoured by the sea, together with the effects of
devastation by floods, and imagine that all thesc events had happened

in one year, we must form most exalted ideas of the activity of the
agents, and the suddenness of the revolutions. Were an equal amount
of change to pass before our eyes in the next year, could we avoid the :

conclusion that some great crisis of nature was at hand? If geologists,
therefore, have misinterpreted the signs of a succession of events, so as
to conclude that centuries were implied where the characters imported

thousands of years, and thousands of years where the language of :
nature significd millions, they could not, if they reasoned logically -

from such false premises, come to any other conclusion, than that the
system of the natural world had undergonea complete revolution. . . .

In our fivst volume we merely described that part of Etna* which
has been formed during the historical era; an insignificant portion of
the whole mass. Nearly all the remainder may be referred to the -
tertiary period immediately antecedent to the recent epoch. We
before stated, that the great cone is, in general, of a very symmetrical
form, but is broken, on its eastern side, by a deep valley, called the -
Val del Bove', which, commencing near the summit of the mountain,
descends into the woody region, and is then continued, on one side, °

by a second and narrower valley, called the Val di Calanna. . ..

! In the provincial dialect of the peasants called *Val del Bué,” for here the herdsman

‘in reducti valle mugientinm
Prospectat crrantes greges.—

- often traversed the great valley, we may well recall
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Scenery of the Val del Bove.—Without entering at present into any
further discussions respecting the origin of the Val del Bove, we shall
proceed to describe some of its most remarkable features. Let the
reader picture to himself a large amphitheatre, five miles in diam-
eter, and surrounded on three sides by precipices from two thousand

" to three thousand feet in height. If he has beheld that most pictur-

esque scene i the cham of the Pyrenees, the celebrated ‘cirque of
Gavarnie,* he may form some conception of the magnificent circle of
precipitous rocks which inclose, on three sides, the great plain of the
Val del Bove. This plain has been deluged by repeated streams of
fava, and although it appears almost level when viewed from a dis-
tance, it is, in fact, more uneven than the surface of the most tem-
pestuous sex. Besides the minor irregularities of the lava, the valley is
in one part interrupted by a ridge of rocks, two of which, Musara
and Capra, are very prominent. It can hardly be said that they

‘like giants stand
To sentinel enchanted land;’

- for although, like the Trosachs,* they are of gigantic dimensions, and

appear almost isolated as scen from many points, yet the stern and

- severe grandeur of the scenery which they adorn is not such as

would be selected by a poet for a vale of enchantment. The character
of the scene would accord far better with Milton’s picture of the
infernal world; and if we imagine ourselves to behold in motion, in
the darkness of the night, one of those fiery currents, which have so

—*yon dreary plain, forlorn and wild,
The seat of desolation, void of light
Save what the glimmering of these livid flames
Cast pale and dreadful.™*

The face of the precipices already mentioned is broken in the

- most picturesque manner by the vertical walls of lava which traverse

them. These masses usually stand out in relief, are exceedingly

~ diversified in form, and often of immense altitude. In the autumn,
- their black outline may often be seen relieved by clouds of fleecy
vapour which settle behind them, and do not disperse until midday,

continuing to fill the valley while the sun is shining on every other
part of Sicily, and on the higher regions of Etna,
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As soon as the vapours begin to rise, the changes of scene ar
varied in the highest degree, different rocks being unveiled and hic
den by turns, and the summit of Etna often breaking througt th
clouds for a moment with its dazzling snows, and being then
suddenly withdrawn from the view. '
An unusual silence prevails, for there are no torrents dashing fr
the rocks, nor any movement of running water in this valley, such
may almost invariably be heard in mountainous regions. Ivery dro
of water that falls from the heavens, or flows from the meltin
and snow, is instantly absorbed by the porous lava; and such is'th
dearth of springs, that the herdsman is compelled to supph
flocks, during the hot season, from stores of snow laid up in hollow
of the mountain during winter. :
The strips of green herbage and forest-land, which have he'
there escaped the burning lavas, serve, by contrast, to heighter
desolation of the scene. When I visited the valley, nine years aft
eruption of 1819, I saw hundreds of trees, or rather the whit
ctons of trees, on the borders of the black lava, the trunks
branches being all leafless, and deprived of their bark by the scorch
ing heat emitted from the melted rock; an image recalling
beautiful lines- .

or we do not consider particular times as examples of Time in
encral, (as we consider particular causes to be examples of Cause,)
but we conceive all particular times to be parts of a single and endless
tme. This continually-flowing and endless time is what offers itself
 us when we contemplate any series of occurrences. All actual and
ossible times exist as Parts, in this original and general Time. And
nce all particular times are considered as derivable from time in
.g_gne_ral, it is manifest that the notion of time in general cannot be
_r'i_vec! from the notions of particular times. The notion of time in
neral is therefore not a general conception gathered from

ime is infinite. Since all actual and possible times exist in the
eral course of time, this general time must be infinite. All limita-

uch parts, and Lhe relation of the same to time is fully under-
(f When we can cIefuly see wh'lt portions of time it occupu:s, 1ncl

‘As when heaven’s fire

Hath scath’d the forest oaks, or mountain pines,
With singed top their stately growth, though bare,
Stands on the blasted heath,™

me is conceived as a quantity of one dimension; it has great
alogy with a line, but none at all with a surface or solid. Time may
onsidered as consisting of a series of instants, which are before
fter one another; and they have no other relation than this, of
nd affer. Just the same would be the case with a series of
aken along a line; each would be after those on one side of it,
efore those on another. Indeed the analogy between time, and
one dimension, is so close, that the same terms are applied
_deas, and we hardly know to which they originally belong.
and lines are alike called fong and short; we speak of the
nd end of a line; of a point of time, and of the fimits of a

WILLIAM WHEWELL

From Philosoply of the Inductive Seiences (184

The Idea of Time, like the Idea of Space, offers to ourno
characters which do not belong to our fundamental ideas

different. We slnll point out some of these cimmctms ;
Time is not a general abstract notion collected from expe
for example, a certain general conception of the relatio

But; as-has been said, there is nothing in time which corresponds
hian one dimension in space, and hence nothing which las




