PRINCIPLES OF GEOLOGY.

CHAPTER I.

Connexion between the subjects treated of in the former parts of this work and
those to be discussed in the present volume—Erroneous assumption of the
earlier geologists respecting the discordance of the former and actual causes
of change—Opposite system of inquiry adopted in this work—Illustrations
from the history of the progress of Geology of the respective merits of the
two systems—Habit of indulging conjectures respecting irregular and extra-
ordinary agents not yet abandoned—Necessity in the present state of science
of prefixing to a work on Geology treatises respecting the changes now in
progress in the animate and inanimate world.

Havine considered, in the preceding volumes, the actual opera-
tion of the causes of change which affect the earth’s surface and
its inhabitants, we are now about to enter upon a new division
of our inquiry, and shall therefore offer a few preliminary
observations, to fix in the reader’s mind the connexion between
two distinct parts of our work, and to explain in what manner
the plan pursued by us differs from that more usually followed
by preceding writers on Geology.

All naturalists, who have carefully examined the arrange-
ment of the mineral masses composing the earth’s crust, and
who have studied their internal structure and fossil contents,
have recognized therein the signs of a great succession of former
changes; and the causes of these changes have been the object
of anxiousinquiry. As the first theorists possessed but a scanty
acquaintance with the present economy of the animate and
inanimate world, and the vicissitudes to which these are sub-
ject, we find them in the situation of novices, who attempt
to read a history written in a foreign language, doubting about
the meaning of the most ordinary terms; disputing, for
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example, whether a shell was really a shell,—whether sand and
pebbles were the result of aqueous trituration,—whether stra-
tification was the effect of successive deposition from water;
and a thousand other elementary questions which now appear
to us so easy and simple, that we can hardly conceive them to
have once afforded matter for warm and tedious controversy.

In the first volume we enumerated many prepossessions
which biassed the minds of the earlier inquirers, and checked
an impartial desire of arriving at truth. But of all the causes
to which we alluded, no one contributed so powerfully to give
rise to a false method of philosophizing as the entire uncon-
sciousness of the first geologists of the extent of their own
ignorance respecting the operations of the existing agents of
change.

They imagined themselves sufficiently acquainted with the
mutations now in progress in the animate and inanimate world,
to entitle them at once to affirm, whether the solution of certain
problems in geology could ever be derived from the observa-
tion of the actual economy of nature, and having decided that
they could not, they felt themselves at liberty to indulge their
imaginations, in guessing at what might be, rather than in in-
quiring what is; in other words, they employed themselves in
conjecturing what might have been the course of nature at a
remote period, rather than in the investigation of what was the
course of nature in their own times.

It appeared to them more philosophical to speculate on the
possibilities of the past, than patiently to explore the realities
of the present, and having invented theories under the influence
of such maxims, they were consistently unwilling to test their
validity by the criterion of their accordance with the ordinary
operations of nature. On the contrary, the claims of each new
hypothesis to credibility appeared enhanced by the great con-
trast of the causes or forces introduced to those now developed
in our terrestrial system during a period, as it has been termed,
of repose.

Never was there a dogma more calculated to foster indolence,



Ch. I,] METHODS OF THEORIZING IN GEOLOGY. 3

and to blunt the keen edge of curiosity, than this assumption
of the discordance between the former and the existing causes
of change. It produced a state of mind unfavourable in the
highest conceivable degree to the candid reception of the evi-
dence of those minute, but incessant mutations, which every
part of the earth’s surface is undergoing, and by which the
condition of its living inhabitants is continually made to vary.
The student, instead of being encouraged with the hope of
interpreting the enigmas presented to him in the earth’s struc-
ture,—instead of being prompted to undertake laborious
inquiries into the natural history of the organic world, and
the complicated effects of the igneous and aqueous causes now
in operation, was taught to despond from the first. Geology, it
was affirmed, could never rise to the rank of an exact science,—
the greater number of phenomena must for ever remain inex-
plicable, or only be partially elucidated by ingenious conjec-
tures. Even the mystery which invested the subject was said to
constitute one of its principal charms, affording, as it did, full
scope to the fancy to indulge in a boundless field of speculation.

The course directly opposed to these theoretical views con-
sists in an earnest and patient endeavour to reconcile the former
indications of change with the evidence of gradual mutations
now in progress ; restricting us, in the first instance, to known
causes, and then speculating on those which may be in activity
in regions inaccessible to us. It seeks an interpretation of
geological monuments by comparing the changes of which they
give evidence with the vicissitudes now in progress, or which
may be in progress.

We shall give a few examples in illustration of the practical
results already derived from the two distinct methods of theo-
rizing, for we have now the advantage of being enabled to
judge by experience of their respective merits, and by the rela-
tive value of the fruits which they have produced.

In our historical sketch of the progress of geology, the reader
has seen that a controversy was maintained for more than a

century, respecting the origin of fossil shells and bones—were
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they organic or inorganic substances? That the latter opinion
should for a long time have prevailed, and that these bodies
should have been supposed to be fashioned into their present
form by a plastic virtue, or some other mysterious agency, may
appear absurd ; but it was, perhaps, as reasonable a conjec-
ture as could be expected from those who did not appeal, in
the first instance, to the analogy of the living creation, as
affording the only source of authentic information. It was
only by an accurate examination of living testacea, and by a
comparison of the osteology of the existing vertebrated animals
with the remains found entombed in ancient strata, that this
favourite dogma was exploded, and all were, at length, per-
suaded that these substances were exclusively of organic origin.

In like manner, when a discussion had arisen as to the nature
of basalt and other mineral masses, evidently constituting a par-
ticular class of rocks, the popular opinion inclined to a belief
that they were of aqueous, not of igneous origin. These rocks,
it was said, might have been precipitated from an aqueous solu-
tion, from a chaotic fluid, or an ocean which rose over the con-
tinents, charged with the requisite mineral ingredients. All
are now agreed that it would have been impossible for human
ingenuity to invent a theory more distant from the truth; yet
we must cease to wonder, on that account, that it gained so
many proselytes, when we remember that its claims to proba-
bility arose partly from its confirming the assumed want of all
analogy between geological causes and those now in action.

By what train of investigation were all theorists brought round
at length to an opposite opinion, and induced to assent to the
igneous origin of these formations? By an examination of
the structure of active volcanos, the mineral composition of
their lavas and ejections, and by comparing the undoubted pro-
ducts of fire with the ancient rocks in question.

We shall conclude with one more example. When the
organic origin of fossil shells had been conceded, their occur-
rence in strata forming some of the loftiest mountains in the
world, was admitted as a proof of a great alteration of the
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relative level of sea and land, and doubts were then entertained
whether this change might be accounted for by the partial
drying up of the ocean, or by the elevation of the solid land.
The former hypothesis, although afterwards abandoned by
general consent, was at first embraced by a vast majority. A
multitude of ingenious speculations were hazarded to show
how the level of the ocean might have been depressed, and
when these theories had all failed, the inquiry, as to what
vicissitudes of this nature might now be taking place, was, as
usual, resorted to in the last instance. The question was agi-
tated, whether any changes in the level of sea and land had
occurred during the historical period, and, by patient research,
it was soon discovered that considerable tracts of land had
been permanently elevated and depressed, while the level of
the ocean remained unaltered. It was therefore necessary to
reverse the doctrine which had acquired so much popularity,
and the unexpected solution of a problem at first regarded as
so enigmatical, gave perhaps the strongest stimulus ever yet
afforded to investigate the ordinary operations of nature. For
it must have appeared almost as improbable to the earlier geolo-
gists, that the laws of earthquakes should one day throw light
on the origin of mountains, as it must to the first astronomers,
that the fall of an apple should assist in explaining the motions
of the moon.

Of late years the points of discussion in geology have been
transferred to new questions, and those, for the most part, of
a higher and more general nature; but, notwithstanding the
repeated warnings of experience, the ancient method of philo-
sophising has not been materially modified.

We are now, for the most part, agreed as to what rocks are
of igneous, and what of aqueous origin,—in what manner fossil
shells, whether of the sea or of lakes, have been imbedded in
strata,—how sand may have been converted into sandstone,—
and are unanimous as to other propositions which are not of a
complicated nature; but when we ascend to those of a higher
order, we find aslittle disposition, as formerly, to make a strenu-
ous effort, in the first instance, to search out an explanation in
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the ordinary economy of Nature. If, for example, we seek for
the causes why mineral masses are associated together in certain
groups; why they are arranged in a certain order which is never
inverted; why there are many breaks in the continuity of the
series; why different organic remains are found in distinct sets
of strata ; why there is often an abrupt passage from an assem-
blage of species contained in one formation to that in another
immediately superimposed,—when these and other topics of an
equally extensive kind are discussed, we find the habit of
indulging conjectures, respecting irregular and extraordinary
causes, to be still in full force.

We hear of sudden and violent revolutions of the globe, of
the instantaneous elevation of mountain chains, of paroxysms
of volcanic energy, declining according to some, and according
to others increasing in violence, from the earliest to the latest
ages. We are also told of general catastrophes and a succes-
sion of deluges, of the alternation of periods of repose and
disorder, of the refrigeration of the globe, of the sudden anni-
hilation of whole races of animals and plants, and other hypo-
theses, in which we see the ancient spirit of speculation revived,
and a desire manifested to cut, rather than patiently to untie,
the Gordian knot.

In our attempt to unravel these difficult questions, we shall
adopt a different course, restricting ourselves to the known or
possible operations of existing causes; feeling assured that we
have not yet exhausted the resources which the study of the
present course of nature may provide, and therefore that we are
not authorized, in the infancy of our science, to recur to extra-
ordinary agents. We shall adhere to this plan, not only on
the grounds explained in the first volume, but because, as we
have above stated, history informs us that this method has
always put geologists on the road that leads to truth,—suggest-
ing views which, although imperfect at first, have been found
capable of improvement, until at last adopted by universal
consent. On the other hand, the opposite method, that of
speculating on a former distinct state of things, has led inva-
riably to a multitude of contradictory systems, which have been
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overthrown one after the other,—which have been found quite
incapable of modification,—and which are often required to be
precisely reversed.

In regard to the subjects treated of in our first two volumes,
if systematic treatises had been written on these topics, we
should willingly have entered at once upon the description of
geological monuments properly so called, referring to other
authors for the elucidation of elementary and collateral ques-
tions, just as we shall appeal to the best authorities in
conchology and comparative anatomy, in proof of many posi-
tions which, but for the labours of naturalists devoted to
these departments, would have demanded long digressions.
When we find it asserted, for example, that the bones of a
fossil animal at (Eningen were those of man, and the fact
adduced as a proof of the deluge, we are now able at once to
dismiss the argument as nugatory, and to affirm the skeleton
to be that of a reptile, on the authority of an able anatomist;
and when we find among ancient writers the opinion of the gigan-
tic stature of the human race in times of old, grounded on the
magnitude of certain fossil teeth and bones, we are able to affirm
these remains to belong to the elephant and rhinoceros, on the
same authority.

But since in our attempt to solve geological problems, we
shall be called upon to refer to the operation of aqueous and
igneous causes, the geographical distribution of animals and
plants, the real existence of species, their successive extinction,
and so forth, we were under the necessity of collecting together
a variety of facts, and of entering into long trains of reasoning,
which could only be accomplished in preliminary treatises.

These topics we regard as constituting the alphabet and
grammar of geology ; not that we expect from such studies to
obtain a key to the interpretation of all geological phenomena,
but because they form the groundwork from which we must
rise to the contemplation of more general questions relating to
the complicated results to which, in an indefinite lapse of ages,
the existing causes of change may give rise.





