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CHAPTER V.

Classification of tertiary formations in chronological order—Comparative value of
different classes of organic remains—Fossil remains of testacea the most im.
portant—Necessity of accurately determining species—Tables of shells by
M. Deshayes—Four subdivisions of the Tertiary epoch—Recent Formations—
Newer Pliocene period—Older Pliocene period—Miocene period—Kocene period
—The distinct zoological characters of these periods may not imply sudden
changes in the animate creation—The recent strata form a common point of
departure in distant regions—Numerical proportion of recent species of shells
in different tertiary periods—Mammiferous remains of the successive tertiary
eras— Synoptical Table of Recent and Tertiary formations.

CLASSIFICATION OF TERTIARY FORMATIONS IN
CHRONOLOGICAL ORDER.

WE explained in the last chapter the principles on which the
relative ages of different formations may be ascertained, and we
found the character to be chiefly derivable from superposition,
mineral structure, and organic remains. It is by combining
the evidence deducible from all these sources, that we deter-
mine the chronological succession of distinct formations, and
this principle is well illustrated by the investigation of those
European tertiary strata to the discovery of which we have
already alluded.

It will be seen, that in proportion as we have extended our
inquiries over a larger area, it has become necessary to interca-
late new groups of an age intermediate between those first exa-
mined, and we have every reason to expect that, as the science
advances, new links in the chain will be supplied, and that the
passage from one period to another will become less abrupt.
We may even hope, without travelling to distant regions,—
without even transgressing the limits of western Europe, to
render the series far more complete. The fossil shells, for
example, of many of the Subalpine formations, on the northern
limits of the plain of the Po, have not yet been carefully col-
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lected and compared with those of other countries, and we are
almost entirely ignorant of many deposits known to exist in
Spain and Portugal.

The theoretical views developed in the last chapter, respect-
ing breaks in the sequence of geological monuments, will ex-
plain our reasons for anticipating the discovery of intermediate
gradations as often as new regions of great extent are explored.

Comparative value of different classes of organic remains.

In the mean time, we must endeavour to make the most syste-
matic arrangement in our power of those formations which are
already known, and in attempting to classify these in chrono-
logical order, we have already stated that we must chiefly
depend on the evidence afforded by their fossil organic con-
tents. In the execution of this task, we have first to consider
what class of remains are most useful, for although every kind
of fossil animal and plant is interesting, and cannot fail to
throw light on the former history of the globe at a certain
period, yet those classes of remains which are of rare and casual
occurrence, are absolutely of no use for the purposes of general
classification. If we have nothing but plants in one assemblage
of strata, and the bones of mammalia in another, we can ob-
viously draw no conclusion respecting the number of species of
organic beings common to two epochs; or if we have a great
variety, both of vertebrated animals and plants, in one series,
and only shells in another, we can form no opinion respecting
the remoteness or proximity of the two eras. We might, per-
haps, draw some conclusions as to relative antiquity, if we could
compare each of these monuments to a third ; as, for example,
if the species of shells should be almost all identical with those
now living, while the plants and vertebrated animals were all ex-
tinct; for we might then infer that the shelly deposit was the
most recent of the two. But in this case it will be seen that
the information flows from a direct comparison of the species of
corresponding orders of the animal and vegetable kingdoms,—
of plants with plants, and shells with shells ; the only mode of
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making a systematic arrangement by reference to organic
remains.

Although the bones of mammalia in the tertiary strata, and
those of reptiles in the secondary, afford us instruction of the
most interesting kind, yet the species are too few, and confined
to too small a number of localities, to be of great importance in
characterizing the minor subdivisions of geological formations.
Skeletons of fish are by no means frequent in a good state of
preservation, and the science of ichthyology must be farther
advanced, before we can hope to determine their specific cha-
racter with sufficient precision. The same may be said of
fossil botany, notwithstanding the great progress that has
recently been made in that department; and even in regard to
zoophytes, which are so much more abundant in a fossil state
than any of the classes above enumerated, we are still greatly
impeded in our endeavour to classify strata by their aid, in
consequence of the smallness of the number of recent species
which have been examined in those tropical seas where they
occur in the greatest profusion.

Fossil remains of testacea of chief importance. The testacea
are by far the most important of all classes of organic beings
which have left their spoils in the subaqueous deposits ; they
are the medals which nature has chiefly selected to record the
history of the former changes of the globe. There is scarcely
any great series of strata that does not contain some marine or
fresh-water shells, and these fossils are often found so entire,
especially in the tertiary formations, that when disengaged from
the matrix, they have all the appearance of having been just
procured from the sea. Their colour, indeed, is usually want-
ing, but the parts whereon specific characters are founded
remain unimpaired ; and although the animals themselves are
gone, yet their form and habits can generally be inferred from
the shell which covered them.

The utility of the testacea, in geological classification, is
greatly enhanced by the circumstance, that some forms are
proper to the sea, others to the land, and others to fresh-water.
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Rivers scarcely ever fail to carry down into their deltas some
land shells, together with species which are at once fluviatile
and lacustrine. The Rhone, for example, receives annually,
from the Durance, many shells which are drifted down in an
entire state from the higher Alps of Dauphiny, and these
species, such as Bulimus montanus, are carried down into the
delta of the Rhone to a climate far different from that of their
native habitation. The young hermit crabs may often be seen
on the shores of the Mediterranean, near the mouth of the
Rhone, inhabiting these univalves, brought down to them from
so great a distance®. At the same time that some fresh-water
and land species are carried into the sea, other individuals of
the same become fossil in inland lakes, and by this means we
learn what species of fresh-water and marine testacea coexisted
at particular eras; and from this again we are able to make out
the connexion between various plants and mammifers imbedded
in those lacustrine deposits, and the testacea which lived in the
ocean at the same time,

There are two other characters of the molluscous animals
which render them extremely valuable in settling chronological
questions in geology. The first of these is a wide geographical
range, and the second (probably a consequence of the former),
is the superior duration of species in this class. It is evident
that if the habitation of a species be very local, it cannot aid us
greatly in establishing the contemporaneous origin of distant
groups of strata, in the manner pointed out in the last chapter;
and if a wide geographical range be useful in connecting for-
mations far separated in space, the longevity of species is no
less serviceable in establishing the relations of strata consider-
ably distant from each other in point of time.

We shall revert in the sequel to the curious fact, that in
tracing back these series of tertiary deposits, many of the exist-
ing species of testacea accompany us after the disappearance of
all the recent mammalia, as well as the fossil remains of living

* M. Marcel de Serres pointed out this fact to me when I visited Montpellier,
July, 1828.
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species of several other classes. We even find the skeletons of
extinct quadrupeds in deposits wherein all the land and fresh-
water shells are of recent species *.

Necessity of accurately determining species.—The reader will
already perceive that the systematic arrangement of strata, so
far as it rests on organic remains, must depend essentially on
the accurate determination of species, and the geologist must
therefore have recourse to the ablest naturalists, who have de-
voted their lives to the study of certain departments of organic
nature. It is scarcely possible that they who are continually
employed in laborious investigations in the field, and in ascer-
taining the relative position and characters of mineral masses,
should have leisure to acquire a profound knowledge of fossil
osteology, conchology, and other branches; but it is desirable
that, in the latter science at least, they should become acquainted
with the principles on which the specific characters are deter-
mined, and on which the habits of species are inferred from their
peculiar forms. When the specimens are in an imperfect state
of preservation, or the shells happen to belong to genera in
which it is difficult to decide on the species, except when the
inhabitant itself is present, or when any other grounds of ambi-
guity arise, we must reject, or lay small stress upon, the evidence,
lest we vitiate our general results by false identifications and
analogies. 'We cannot do better than consider the steps by
which the science of botanical geography has reached its pre-
sent stage of advancement, and endeavour to introduce the
same severe comparison of the specific characters, in drawing
all our geological inferences.

Tables of shells by M. Deshayes.—In the Appendix the
reader will find a tabular view of the results obtained by the
comparison of more than three thousand tertiary shells, with
nearly five thousand living species, all of which, with few ex-
ceptions, are contained in the rich collection of M. Deshayes.
Having enjoyed an opportunity of examining, again and again,
the specimens on which this eminent conchologist has founded

* See vol. 1. chap. vi.
Vou. I11. E
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bis identifications, and having been witness to the great time
and labour devoted by him to this arduous work, I feel con-
fidence in the results, so far as the data given in his list will
carry us. It was necessary to compare nearly forty thousand
specimens, in order to construct these tables, since not only the
varieties of every species required examination, but the different
individuals, also, belonging to each which had been found fossil
in various localities. The correctness of the localities them-
selves was ascertained with scrupulous exactness, together with
the relative position of the strata; and if any doubts existed on
these questions, the specimens were discarded as of no geolo-
gical value. A large proportion of the shells were procured,
by M. Deshayes himself, from the Paris basin, many were
contributed by different French geologists, and some were col-
lected by myself from different parts of Europe.

It would have been impossible to give lists of more than
three thousand fossil-shells in a work not devoted exclusively
to conchology ; but we were desirous of presenting the reader
with a catalogue of those fossils which M. Deshayes has been
able to identify with living species, as also of those which are
common to two distinct tertiary eras. By this means a com-
parison may be made of the testacea of each geological epoch,
with the actual state of the organic creation, and, at the same
time, the relations of different tertiary deposits to each other
exhibited. The number of shells mentioned by name in the
tables, in order to convey this information, is seven hundred
and eighty-two, of which four hundred and twenty-six have
been found both living and fossil, and three hundred and fifty-
six fossil only, but in the deposits of more than one era. An
exception, however, to the strictness of this rule has been made
in regard to the fossil-shells common to the London and Paris
basins, fifty-one of which have been enumerated by name,
though these formations do not belong to different eras.

It has been more usual for geologists to give tables of cha-
racteristic shells; that is to say, of those found in the strata
of one period and not common to any other. These typical
species are certainly of the first importance, and some of them
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will be seen figured in the plates illustrative of the different
tertiary eras; but we were more anxious, in this work, to place
in a clear light a point of the greatest theoretical interest, which
has been often overlooked or controverted, viz., the identity of
many living and fossil species, as also the connexion of the
zoological remains of deposits formed at successive periods.

The value of such extensive comparisons, as those of which
the annexed tables of M. Deshayes give the results, depends
greatly on the circumstance, thas all the identifications have
been made by the same naturalist. The amount of variation
which ought to determine a species is, in cases where they
approach near to each other, a question of the nicest discrimina-
tion, and requires a degree of judgment and tact that can hardly
be possessed by different zoologists in exactly the same degree.
The standard, therefore, by which differences are to be mea-
sured, can scarcely ever be perfectly invariable, and one great
object to be sought for is, that, at least, it should be uniform.
If the distinctions are all made by the same naturalist, and his
knowledge and skill be considerable, the results may be relied
on with sufficient confidence, as far as regards our geological
conclusions.

If one conchologist should inform us that out of 1122 species
of fossil testacea, discovered in the Paris basin, he has only
been enabled to identify thirty-eight with recent species, while
another should declare, that out of two hundred and twenty-
six Sicilian fossil shells, no less than two hundred and sixteen
belonged to living species, we might suspect that one of these
observers allowed a greater degree of latitude to the variability
of the specific character than the other; but when, in both
instances, the conclusions are drawn by the same eminent con-
chologist, we are immediately satisfied that the relations of these
two groups, to the existing state of the animate creation, are as
distinet as are indicated by the numerical results.

It is not pretended that the tables, to which we refer, com-
prise all the known tertiary shells. In the museums of Italy

there are magnificent collections, to which M. Deshayes had no
E 2
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access, and the additions to the recent species in the cabinets
of conchologists in London have been so great of late years,
that in many extensive genera the number of species has been
more than doubled. But as the greater part of these newly-
discovered shells have been brought from the Pacific and other
distant seas, it is probable that these accessions would not ma-
terially alter the results given in the tables, and it must, at all
events, be remembered, that the only effect of such additional
information would be, to increase the number of identifications
of recent with fossil species, while the proportional number of
analogues in the different periods might probably remain
nearly the same.

SUBDIVISIONS OF THE TERTIARY EPOCH.

Recent formations.—We shall now proceed to consider the
subdivisions of tertiary strata which may be founded on the
results of a comparison of their respective fossils, and to give
names to the periods to which they each belong. The tertiary
epoch has been divided into three periods in the tables; we
shall, however, endeavour to establish four, all distinct from the
actual period, or that which has elapsed since the earth has been
tenanted by man. 'To the events of this latter era, which we
shall term the recent, we have exclusively confined ourselves in
the two preceding volumes. All sedimentary deposits, all vol-
canic rocks, in a word, every geological monument, whether
belonging to the animate or inanimate world, which appertains
to this epoch, may be termed recent. Some recent species, there-
fore, are found fossil in various tertiary periods, and, on the
other hand, others, like the Dodo, may be extinct, for it is suf-
ficient that they should once have coexisted with man, to make
them referrible to this era.

Some authors apply the term confemporaneous to all the
formations which have originated during the human epoch ;
but as the word is so frequently in use to express the synchro-
nous origin of distinct formations, it would be a source of great
inconvenience and ambiguity, if we were to attach to it a tech-
nical sense.
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We may sometimes prove, that certain strata belong to the
recent period by aid of historical evidence, as parts of the delta
of the Po, Rhone, and Nile, for example; at other times, by
discovering imbedded remains of man or his works; but when
we have no evidence of this kind, and we hesitate whether to
ascribe a particular deposit to the recent era, or that immedi-
ately preceding, we must generally incline to refer it to the
latter, for it will appear in the sequel, that the changes of the
historical era are quite insignificant when contrasted with those
even of the newest tertiary period.

Newer Pliocene period.—'This most modern of the four
subdivisions of the whole tertiary epoch, we propose to call the
Newer Pliocene, which, together with the Older Pliocene, con-
stitute one group in the annexed tables of M. Deshayes.

We derive the term Pliocene from #siwy, major, and xavos,
recens, as the major part of the fossil testacea of this epoch are
referrible to recent species*. Whether in all cases there may
hereafter prove to be an absolute preponderance of recent
species, in every group of strata assigned to this period in the
tables, is very doubtful; but the proportion of living species,
where least considerable, usually approaches to one-half of the
total number, and appears always to exceed a third ; and as our
acquaintance with the testacea of the Mediterranean, and some
other seas, increases, it is probable that a greater proportion
will be identified.

* In the terms Pliocene, Miocene, and Eocene, the Greek diphthongs ei and
ai are changed inlo the vowels ¢ and e, in conformity with the idiom of our lan-
guage. Thus we have Encenia, an inaugural ceremony, derived from ¢ and
xaivos, recens ; and as examples of the conversion of ei into ¢, we have icosahedron.

1 have been much indebted to my friend, the Rev. W, Whewell, for assisting
me in inventing and anglicizing these terms, and I sincerely wish that the numer-
ous foreign diphthongs, barbarous terminations, and Latin plurals, which have
been so plentifully introduced of late years into our scientific language, had been
avoided as successfully as they are by French naturalists, and as they were by the
earlier English writers, when our language was more flexible than it is now. But
while I commend the French for accommodating foreigu terms to the structure of
their own language, I must confess that no naturalists have been more unscholar-
like in their mode of fabricating Greek derivatives and compounds, many of the
latter being a bastard offspring of Greek and Latin.
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The newer Pliocene formations, before alluded to, pass in-
sensibly into those of the Recent epoch, and contain an immense
preponderance of recent species. It will be seen that of two
hundred and twenty-six species, found in the Sicilian beds,
only ten are of extinct or unknown species, although the anti-
quity of these tertiary deposits, as contrasted with our most
remote historical eras, is immensely great. In the volcanic
and sedimentary strata of the district round Naples, the pro-
portion appears to be even still smaller.

Older Pliocene period.—These formations, therefore, and
others wherein the plurality of living species is so very decided,
we shall term the Newer Pliocene, while those of the tertiary
period immediately preceding may be called the Older Pliocene.
To the latter belong the formations of Tuscany, and of the Sub-
apennine hills in the north of Italy, as also the English Crag.

It appears that in the period last mentioned, the proportion
of recent species varies from upwards of a third to somewhat
more than half of the entire number; but it must be recol-
lected, that this relation to the recent epoch is only one of its
zoological characters, and that certain peculiar species of tes-
tacea also distinguish its deposits from all other strata. The
relative position of the beds referrible to this era has been ex-
plained in diagrams Nos. 3 and 4, letter f, chapter II.

Miocene period.—The next antecedent tertiary epoch we
shall name Miocene, from weiwy, minor, and xaivos, recens, a
minority only of fossil shells imbedded in the formations of this
period being of recent species. The total number of Miocene
shells, referred to in the annexed tables, amounts to 1021, of
which one hundred and seventy-six only are recent, being in
the proportion of rather less than eighteen in one hundred.
Of species common to this period, and to the two divisions of
the Pliocene epoch before alluded to, there are one hundred
and ninety-six, whereof one hundred and fourteen are living,
and the remaining eighty-two extinct, or only known as fossil.

As there are a certain number of fossil species which are
characteristic of the Pliocene strata before described, so also
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there are many shells exclusively confined to the Miocene
period. We have already stated, that in Touraine and in the
South of France near Bordeaux, in Piedmont, in the basin of
Vienna, and other localities, these Miocene formations are
largely developed, and their relative position has been shown in
diagrams Nos. 8 and 4, letter e, chapter II.

Eocene period.—The period next antecedent we shall call
Eocene, from %ws, aurora, and xaivos, recens, because the ex-
tremely small proportion of living species contained in these
strata, indicates what may be considered the first commence-
ment, or dawn, of the existing state of the animate creation.
To this era the formations first called tertiary, of the Paris and
London basins, are referrible. Their position is shown in the
diagrams Nos. 8 and 4, letter d, in the second chapter.

The total number of fossil shells of this period already known,
is one thousand two hundred and thirty-eight, of which num-
ber forty-two only are living species, being nearly in the pro-
portion of three and a half in one hundred. Of fossil species,
not known as recent, forty-two are common to the Eocene and
Miocene epochs. In the Paris basin alone, 1122 species have
been found fossil, of which thirty-eight only are still living.

The geographical distribution of those recent species which
are found fossil in formations of such high antiquity as those
of the Paris and London basins, is a subject of the highest
interest.

It will be seen by reference to the tables, that in the more
modern formations, where so large a proportion of the fossil
shells belong to species still living, they also belong, for the
most part, to species now inhabiting the seas immediately ad-
joining the countries where they occur fossil; whereas the
recent species, found in the older tertiary strata, are frequently
inhabitants of distant latitudes, and usually of warmer climates.
Of the forty-two Eocene species, which occur fossil in England,
France, and Belgium, and which are still living, about half
now inhabit within, or near the tropics, and almost all the rest
are denizens of the more southern parts of Europe. If some
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Eocene species still flourish in the same latitudes where they
are found fossil, they are species which, like Lucina divaricata,
are now found in many seas, even those of different quarters of
the globe, and this wide geographical range indicates a capacity of
enduring a variety of external circumstances, which may enable
a species to survive considerable changes of climate and other re-
volutions of the earth’s surface. One fluviatile species (Melania
inquinata), fossil in the Paris basin, is now only known in the
Philippine islands, and during the lowering of the temperature
of the earth’s surface, may perhaps have escaped destruction by
transportation to the south. We have pointed out in the second
volume (chap. vii.), how rapidly the eggs of fresh-water species
might, by the instrumentality of water-fowl, be transported
from one region to another. Other Eocene species, which still
survive and range from the temperate zone to the equator, may
formerly have extended from the pole to the temperate zone,
and what was once the southern limit of their range may now
be the most northern.

Even if we had not established several remarkable facts in
attestation of the longevity of certain tertiary species, we might
still have anticipated that the duration of the living species of
aquatic and terrestrial testacea would be very unequal. For
it 1s clear that those which now inhabit many different regions
and climates, may survive the influence of destroying causes,
which might extirpate the greater part of the species now living.
We might expect, therefore, some species to survive several
successive states of the organic world, just as Nestor was said
to have outlived three generations of men.

The distinctness of periods may indicate our imperfect infor-
mation.—In regard to distinct zoological periods, the reader
will understand, from our observations in the third chapter,
that we consider the wide lines of demarcation that sometimes
separate different tertiary epochs, as quite unconnected with
extraordinary revolutions of the surface of the globe, and as
arising, partly, like chasms in the history of nations, out of the
present imperfect state of our information, and partly from
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the irregular manner in which geological memorials are pre-
served, as already explained. We have little doubt that it
will be necessary hereafter to intercalate other periods, and
that many of the deposits, now referred to a single era, will be
found to have been formed at very distinct periods of time, so
that, notwithstanding our separation of tertiary strata into four
groups, we shall continue to use the term confemporaneous
with a great deal of latitude.

We throw out these hints, because we are apprehensive lest
zoological periods in geology, like artificial divisions in other
branches of natural history, should acquire too much import-
ance, from being supposed to be founded on some great inter-
ruptions in the regular series of events in the organic world,
whereas, like the genera and orders in zoology and botany,
we ought to regard them as invented for the convenience of
systematic arrangement, always expecting to discover interme-
diate gradations between the boundary lines that we have first
drawn.

In natural history we select a certain species as a generic
type, and then arrange all its congeners in a series, according
to the degrees of their deviation from that type, or accord-
ing as they approach to the characters of the genus which
precedes or follows. In like manner, we may select certain
geological formations as typical of particular epochs; and
having accomplished this step, we may then arrange the groups
referred to the same period in chronological order, according as
they deviate in their organic contents from the normal groups,
or according as they approximate to the type of an antecedent
or subsequent epoch.

If intermediate formations shall hereafter be found between
the Eocene and Miocene, and between those of the last period
and the Pliocene, we may still find an appropriate place for all,
by forming subdivisions on the same principle as that which
has determined us to separate the lower from the upper Plio-
cene groups. Thus, for example, we might have three divisions
of the Eocene epoch,—the older, middle, and newer; and
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three similar subdivisions, both of the Miocene and Pliocene
epochs. In that case, the formations of the middle period
must be considered as the types from which the assemblage of
organic remains in the groups immediately antecedent or sub-
sequent will diverge.

The recent strata form a common point of departure in all
countries.—W e derive one great advantage from beginning our
classification of formations by a comparison of the fossils of the
more recent strata with the species now living, namely, the ac-
quisition of a common point of departure in every region of the
globe. Thus, for example, if strata should be discovered in
India or South America, containing the same small proportion
of recent shells as are found in the Paris basin, they also might
be termed Eocene, and, on analogous data, an approximation
might be made to the relative dates of strata placed in the arctic
and tropical regions, or the comparative age ascertained of
European deposits, and those which are trodden by our anti-
podes.

There might be no species common to the two groups; yet
we might infer their synchronous origin from the common
relation which they bear to the existing state of the animate
creation. We may afterwards avail ourselves of the dates
thus established, as eras to which the monuments of preceding
periods may be referred.

Numerical proportion of recent shells in the different Ter-
tiary periods.—There are seventeen species of shells discovered,
which are common to all the tertiary periods, thirteen of which
are still living, while four are extinct, or only known as fossil *.
These seventeen species show a connexion between all these
geological epochs, whilst we have seen that a much greater
number are common to the Eocene and Miocene periods, and a
still greater to the Miocene and Pliocene.

We have already stated, that in the older tertiary formations,
we find a very small proportion of fossil species identical with

* See the Tables of M. Deshayes in Appendix I.
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those now living, and that, as we approach the superior and
newer sets of strata, we find the remains of existing animals
and plants in greater abundance. It is almost as difficult to
find an unknown species in some of the newer Pliocene de-
posits, although very ancient, and elevated at great heights
above the level of the sea, as to meet with recent species in the
Eocene strata.

This increase of existing species, and gradual disappearance
of the extinct, as we trace the series of formations from the
older to the newer, is strictly analogous, as we before observed,
to the fluctuations of a population such as might be recorded
at successive periods, from the time when the oldest of the in-
dividuals now living was born to the present moment. The
disappearance of persons who never were contemporaries of the
greater part of the present generation, would be seen to have
kept pace with the birth of those who now rank amongst the
oldest men living, just as the Eocene and Miocene species are
observed to have given place to those Pliocene testacea which
are now contemporary with man.

In reference to the organic remains of the different groups
which we have named, we may say that about a thirtieth part
of the Eocene shells are of recent species, about one-fifth of the
Miocene, more than a third, and often more than half, of the
older Pliocene, and nine-tenths of the newer Pliocene.

Mammiferous remains of the successive tertiary eras.—But
although a thirtieth part of the Eocene testacea have been
identified with species now living, none of the associated mam-
miferous remains belong to species which now exist, either in
Europe or elsewhere. Some of these equalled the horse, and
others the rhinoceros, in size, and they could not possibly have
escaped observation, had they survived down to our time.
More than forty of these Eocene mammifers are referrible to a
division of the order Pachydermata, which has now only four
living representatives on the globe. Of these, not only the
species but the genera are distinct from any of those which have
been established for the classification of living animals.
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In the Miocene mammalia we find a few of the generic forms
most frequent in the Eocene strata associated with some of
those now existing, and in the Pliocene we find an intermixture
of extinct and recent species of quadrupeds. There is, there-
fore, a considerable degree of accordance between the results
deducible from an examination of the fossil testacea, and those
derived from the mammiferous fossils. But although thelatter
are more important in respect to the unequivocal evidence
afforded by them of the extinction of species, yet, for reasons
before explained, they are of comparatively small value in the
general classification of strata in geology.

It will appear evident, from what we have said in the last
volume respecting the fossilization of terrestrial species, that
the imbedding of their remains depends on rare casualties, and
that they are, for the most part, preserved in detached alluvions
covering the emerged land, or in osseous breccias and stalag-
mites formed in caverns and fissures, or in isolated lacustrine
formations. These fissures and caves may sometimes remain
open during successive geological periods, and the alluvions,
spread over the surface, may be disturbed, again and again,
until the mammalia of successive epochs are mingled and con-
founded together. Hence we must be careful, when we en-
deavour to refer the remains of mammalia to certain tertiary
periods, that we ascertain, not only their association with tes-
tacea of which the date is known, but also that the remains
were intermixed in such a manner as to leave no doubt of the
former coexistence of the species.

In the next page will be found a Synoptical Table of the
Recent and Tertiary formations alluded to in this chapter.

N.B. By aid of this table, the reader will be able to refer
almost all the localities of the Pliocene formations enumerated
in the Tables of M. Deshayes (Appendix I.) to the newer or
older division of the Pliocene period established in the fore-
going chapter.
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Synoptical Table of Recent and Tertiury Formations.

Character
PERIODS. of Localities of the different Formations.
Formations,

( Mari { Coral Formations of Pacific,
arine. Delta of Po, Ganges, &c.
Modern deposits in Lake Superior—
Freshwater. Lake of Geneva—Marl lakes of

L Rzcewr. serreneenes Scotland—Italian travertin, &c.

Jorullo — Monte Nuovo -— Modern
lavas of Iceland, Etna, Vesuvius,
&c.

Volcanie.

\

( ; Strata of the Val di Noto in Sicily,
Marine. { Ischia, Morea ? Uddevalla,

1. Newer J Freshwater. Valley of the Elsa around Colle in
Pliocene. Tuscany.

| Volcanie. Ischia—Volcanic rocks of the

Older parts of Vesuvius, Etna, and
Val di Noto in Sicily.

[ Marine. at Parma, Asti, Sienna, Perpig-

Northern Subapennine formations, as
nan, Nice—English Crag.

2.  Older J Alternating with marine beds near
Pliocene, ) Freshwater. the to%vn of Sienna,

_ Volcanic. {voxcsli“i{so‘:gf““any and Campagna

1L TERTIARY. Strata of Touraine, Bordeaux, Valley
Marine. of the Bormida, and the Snperga
near Turin—Basin of Vienna.

Alternating with marine at Saucats,

Freshwater. twelve miles south of Bordeaux.

3. Miocene. ¢

Hungarian and Transylvanian vol-
canic rocks.

Part of the voleanos of Auvergne,
Cantal, and Velay?

\ Volcanic.

Paris and London Basins;

{Alternating with marine in Paris

( Marine,

4. Eocene. basin— Isle of Wight —purel
lacustrine in Auvergne, Cantal,

and Velay.

4 Freshwater,

Oldest part of volcanic rocks of Au-
vergne.

\ Volcanic,






