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From Charles Darwin, On the Origin of Species, Chapter 14

When we can feel assured that all the individuals of the same species,
and all the closely allied species of most genera, have within a not very
remote period descended from one parent, and have migrated from some
one birthplace; and when we better know the many means of migration,
then, by the light which geology now throws, and will continue to throw,
on former changes of climate and of the level of the land, we shall surely be
enabled to trace in an admirable manner the former migrations of the
inhabitants of the whole world. Even at present, by comparing the differences
of the inhabitants of the sea on the opposite sides of a continent, and
the nature of the various inhabitants of that continent in relation to their
apparent means of immigration, some light can be thrown on ancient
geography.

The noble science of Geology loses glory from the extreme imperfection
of the record. The crust of the earth with its embedded remains must
not be looked at as a well-filled museum, but as a poor collection made at
hazard and at rare intervals. The accumulation of each great fossiliferous
formation will be recognised as having depended on an unusual concurrence
of circumstances, and the blank intervals between the successive
stages as having been of vast duration. But we shall be able to gauge with
some security the duration of these intervals by a comparison of the
preceding and succeeding organic forms. We must be cautious in attempting
to correlate as strictly contemporaneous two formations, which include few
identical species, by the general succession of their forms of life. As species
are produced and exterminated by slowly acting and still existing causes,
and not by miraculous acts of creation and by catastrophes; and as the most
important of all causes of organic change is one which is almost independent
of altered and perhaps suddenly altered physical conditions, namely,
the mutual relation of organism to organism,-the improvement of one
being entailing the improvement or the extermination of others; it follows,

that the amount of organic change in the fossils of consecutive formations
probably serves as a fair measure of the lapse of actual time. A number of
species, however, keeping in a body might remain for a long period
unchanged, whilst within this same period, several of these species, by
migrating into new countries and coming into competition with foreign
associates, might become modified; so that we must not overrate the
accuracy of organic change as a measure of time. During early periods of the
earth's history, when the forms of life were probably fewer and simpler, the
rate of change was probably slower; and at the first dawn of life, when very
few forms of the simplest structure existed, the rate of change may have
been slow in an extreme degree. The whole history of the world, as at present
known, although of a length quite incomprehensible by us, will hereafter

be recognised as a mere fragment of time, compared with the ages which
have elapsed since the first creature, the progenitor of innumerable

extinct and living descendants, was created.

In the distant future 1. see open fields for far more important researches.
Psychology will be based on a new foundation, that of the necessary
acquirement of each mental power and capacity by gradation. Light will be
thrown on the origin of man and his history.

Authors of the highest eminence seem to be fully satisfied with the view
that each species has been independently created. To my mind it accords
better with what we knew of the laws impressed on matter by the Creator,
that the production and extinction of the past and present inhabitants of the
world should have been due to secondary. causes, like those determining
the birth and death of the individual. When | view all beings not as special
creations, but as the lineal descendants of some few beings which lived long
before the first bed of the Silurian system was deposited, they seem to me
to become ennobled. Judging from the past, we may safely infer that not
one living species will transmit its unaltered likeness to a distant futurity.
And of the species now living very few will transmit progeny of any kind to
a far distant futurity; for the manner in which all organic beings are
grouped, shows that the greater number of species of each genus, and all the
species of many genera, have left no descendants, but have become utterly
extinct. We can so far take a prophetic glance into futurity as to foretel that
it will be the common and widely-spread species, belonging to the larger
and dominant groups, which will ultimately prevail and procreate new and



dominant species. As all the living forms of life are the lineal descendants of
those which lived long before the Silurian epoch, we may feel certain that
the ordinary succession by generation has never once been broken, and that
no cataclysm has desolated the whole world. Hence we may look with
some confidence to a secure future of equally inappreciable length. And as
natural selection works solely by and for the good of each being, all
corporeal and mental endowments will tend to progress towards perfection.
It is interesting to contemplate an entangled bank, clothed with many
plants of many kinds, with birds singing on the bushes, with various insects
flitting about, and with worms crawling through the damp earth, and to
reflect that these elaborately constructed forms, so different from each
other, and dependent on each other in so complex a manner, have all been
produced by laws acting around us. These laws, taken in the largest sense,
being Growth with Reproduction; Inheritance which is almost implied by
reproduction; Variability from the indirect and direct action of the external
conditions of life, and from use and disuse; a Ratio of Increase so high as to
lead to a Struggle for Life, and as a consequence to Natural Selection,
entailing Divergence of Character and the Extinction of less-improved
forms. Thus, from the war of nature, from famine and death, the most
exalted object which we are capable of conceiving, namely, the production
of the higher animals, directly follows. There is grandeur in this view of
life, with its several powers, having been originally breathed into a few
forms or into one; and that, whilst this planet has gone cycling on according
to the flxed law of gravity, tram so simple a beginning endless forms
most beautiful and most wonderful have been, and are being, evolved.

From Charles Lyell, Principles of Geology (1830-33)
From volume one, chapter one:

GEOLOGY is the science which investigates the successive changes that
have taken place in the organic and inorganic kingdoms of nature; it enquires

into the causes of these changes, and the influence which they have exerted
in modifying the surface and external structure of our planet.

By these researches into the state of the earth and its inhabitants at
former periods, we acquire a more perfect knowledge of its present
condition, and more comprehensive views concerning the laws now
governing its animate and inanimate productions. When we study history, we
obtain a more profound insight into human nature, by instituting a
comparison between the present and former states of society. We trace the
long series of events which have gradually led to the actual posture of affairs;
and by connecting effects with their causes, we are enabled to classify and
retain in the memory a multitude of complicated relations - the various
peculiarities of national character-the different degrees of moral and
intellectual refinement, and numerous other circumstances, which, without
historical associations, would be uninteresting or imperfectly understood. As
the present condition of nations is the result of many antecedent changes,
some extremely remote and others recent, some gradual, others sudden and
violent, so the state of the natural world is the result of a long succession of
events, and if we would enlarge our experience of the present economy of
nature, we must investigate the effects of her operations in former epochs.

We often discover with surprise, on looking back into the chronicles of
nations, how the fortune of some battle has influenced the fate of millions
of our contemporaries, when it has long been forgotten by the mass of the
population. With this remote event we may find inseparably connected the
geographical boundaries of a great state, the language now spoken by the
inhabitants, their peculiar manners, laws, and religious opinions. But far
more astonishing and unexpected are the connexions brought to light,
when we "carry back our researches into the history of nature. The form of
a coast, the configuration of the interior of a country, the existence and
extent of lakes, valleys, and mountains, can often be traced to the former
prevalence of earthquakes and volcanoes, in regions which have long been
undisturbed. To these remote convulsions the present fertility of some
districts, the sterile character of others, the elevation ofland above the sea, the
climate, and various peculiarities, may be distinctly referred. On the other
hand, many distinguishing features of the surface may often be ascribed to
the operation at a remote era of slow and tranquil causes - to the gradual
deposition of sediment in a lake or in the ocean, or to the prolific growth
in the same of corals and testacea. To select another example, we find in



certain localities subterranean deposits of coal, consisting of vegetable
matter, formerly drifted into seas and lakes. These seas and lakes have since
been filled up, the lands whereon the forests grew have disappeared or
changed their form, the rivers and currents which floated the vegetable
masses can no longer be traced, and the plants belonged to species which
for ages have passed away from the surface of our planet. Yet the
commercial prosperity, and numerical strength of a nation, may now be
mainly dependant on the local distribution of fuel determined by that ancient
state of things.

From volume one, chapter five:

But we have adverted to one only of many prejudices with which the
earlier geologists had to contend. Even when they conceded that the earth
had been peopled with animate beings at an earlier period than 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 generally conceded. How fatal
every error as to the quantity of time must prove to the introduction of
rational views concerning the state of things in former ages, may be
conceived by supposing that the annals 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 thick suc-
cession. Armies and fleets would appear t9)-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 exaggerated picture of
the energy and violence of causes, and must experience the same
insurmountable difficulty in reconciling the former and present state of
nature. If we could behold in one view all the volcanic 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, subsidences and elevations 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 these 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 signified 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 undergone a
complete revolution.



