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B Professor Flower - [March 10,

It must be premised that the material has come to hand so rapidly
during the last three or four years that most of the information which
has hitherto been given to the world, especially by the two last-named
palmontologists, is in a very provisional and fragmentary state, and
that until the flood of new discovery begins to ebb, and the few
labourers in this plentiful harvest-field have leisure to prepare careful,
elaborate, and, above all, well-illustrated descriptions of the speci-
mens, we shall remain in much uncertainty about the real nature and
relations of many of the animals of that strange old fauna, which at
present are to us little more than names.

I must presume that you are all familiar with the main epochs
of time into which geologists have divided the earth’s history.
For the present purpose we shall only have to refer to the latest of
these, the Tertiary, representing how many millions of years we
cannot say, and which, for convenience, is generally subdivided into
four sub-epochs, the Eocene, the Miocene, the Pliocene, and the Pleis-
tocene, the end of which brings us to the period in which we now
dwell. Of course it is not implied by this division that there was
any sudden break or interruption of the steady course of the world’s
progress between these periods. They are merely artifieial and arbi-
trary, though convenient stages, and pass insensibly one into the
other ; but without the use of some such terms we could not fix the
epoch of any particular event or setl of events. In geology we know
nothing of centuries. We have no kings’ reigns, as in political
history, to mark the eourse of time, so we speak of * Miocene” much
in the same vague kind of sense in which we speak of the *Middle
Ages” in our chronology of the historical events in Europe.

The first evidence of mammalian remains in strata of Miocene
age in Western America was that made known in 1846 by Dr. Hiram
A. Prout, of teeth then supposed to belong to a gigantic species of
Paleotherium,* and subsequently described by Leidy under the name
of Titanotherium. This was the commencement of that interesting
series of discoveries, which have now made the “ Mauvaises Terres,”
or “ Bad Lands” of the White River of Dacota, classical ground to
the palmontologist. But it was not until 1869 that the older beds on
the western side of the Rocky Mountains were explored, and the more
ancient Eocene land fauna of North America brought to light. In
that year commenced the explorations in the vicinity of Fort Bridger,
a military post situated in the south-west corner of Wyoming
Territory, which have yielded such an abundant harvest, and the
locality of which is thus graphically described by Professor Leidy.}

“ Fort Bridger occupies a situation in the midst of a wide plain,
at the base of the Uintah Mountains, and at an altitude of nearly
seven thousand feet above the ocean level. The neighbouring country,
extending from the Uintah and Wahsatch Mountaing on the south

* ¢ Am, Journ. of Science and Arts,’ 1847, p. 248. . _ ‘
+ ¢ BExtinet Vertebrate Fauna of the Bridger Tertiary Formation of Wyoming

Territory,” 1873,
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1876.] on the Txtinct Animals of North America. 3

and west to the Wind River Range on the north-east, at the close of the
Cretaceous epoch, appears to have been oceupied by a vast fresh-water
lake., Abundance of evidence is found to prove that the region was
then inhabited by animals as numerous and varied as those of any
other fauna, recent or extinet, in other parts of the world. Then,
too, a rich tropical vegetation covered the country,in strange contrast
to its present almost lifeless and desert condition.

“The country appears to have undergone slow and gradual eleva-
tion ; and the great Uintah lake, as we may designate it, was emptied,
apparently in successive portions, and after long intervals, until
finally it was drained to the bottom. The ancient lake-deposits now
form the basis of the country, and appear as extensive plains, which
have been subjected to a great amount of erosion, resulting in the
production of deep valleys and wide basins, traversed by Green
River and its tributaries, which have their sources in the mountain
boundaries. From the valley of the Green River the flat-topped hills
rise in succession, as a series of broad table-lands or terraces,
extending to the flanks of the surrounding mountains.”

“The fossils which form the subjects of our communication for
the most part were derived from the more superficial deposits of the
great Uintah basin, which Professor Hayden has distinguished as the
Bridger group of beds. These compose the terraces or table-lands in
the neighbourhood of Fort Bridger, and consist of nearly horizontal
strata of variously coloured indurated elays and sandstones. As the
beds wear, through atmospheric agencies, on the naked declivities of
the flat-topped hills, the fossils become exposed to view, and tumble
ggam to the base of the hills among the crumbling débris of the

E*H -

The immense length of time that this ancient lake existed may be
inferred from the fact that the mud or sand deposited in it has
accumulated to more than a mile of vertical thickness.

It is from this and from neighbouring localities systematically
explored only during the last four or five years, both by the Govern-
ment surveys and by expeditions organized for the purpose from
Yale College, that most of the remarkable animals attributed to the
Eocene epoch have been obtained ; although still more recently fos-
siliferous beds of the same age have been discovered both in Colorado
and New Mexico, so rich as to give hopes that we are still only on
the threshold of our knowledge of the wonderful fauna of the ancient
American continent. Besides the extensive and older known Miocene
and Pliocene beds between the Rocky Mountains and the Missouri,
others of corresponding age have been discovered west of the Blue
Mountains in Eastern Oregon.

I must now pass in successive review some of the principal groups
into which animals have been divided by naturalists, and show what
18 known of their past history on the great North American continent.
I am aware that the summary T am about to give will be exceedingly
imperfeet, partly on account of the limited time allowed in one

B 2



4 Professor Flower | March 10,

discourse, and partly on account of the difficulty of extracting a
connected account of these discoveries from the exceedingly numerous
notices in which they are described—often fragmentary and dis-
connected, and even contradictory, and scattered through a variety
of periodicals and reports. As most of these descriptions are put
forth by their authors as “preliminary,” to be superseded by more
elaborate and detailed work hereafter, so must this notice of them be
regarded, It will at least serve the purpose of calling attention to
the i]11npm~tauca and interest of this comparatively new field of re-
search.

The first group to which I will direct your attention, as it is that
of the ancient history of which we have more complete knowledge
than of any other, is the large order of Ungulata, or hoofed animals ;
and first among them I will consider those characterized, among many
other distinetive peculiarities, by the uneven or perissodactyle structure
of the foot,* represented in the actual fauna of the world only by
the three families of Horses, Tapirs, and Rhinoceroses—animals
differing very considerably from each other in general outward
appearance, and yet having many important common characteristics.

It is well known that in the Old World, speecies of this group, very
intermediate in characters to those now existing, flourished in the
Eocene age. Cuvier's grand researches in the Paris gypsum beds,
which laid the foundation of the study of mammalian paleontology, re-
constructed the form, now almost as well known as that of the existing
tapir, of the Pal®otherium, and numerous allied species have since
been found, not only in France, Switzerland, and Germany, but in
the corresponding beds in our own country. But in America, before
1869, not a single Eocene Perissodactyle had been discovered. In
fact, as just mentioned, no Eocene beds containing the remains of
terrestrial animals had been explored. Since that date, however, it
has been ascertained that the region in which the stupendous moun-
tain ranges of western North America have since been elevated were
tenanted by animals of similar form and characters, and quite as
varied in species and as numerous in individuals as those which at a
corresponding period of time ranged through the marshes and forests
of the Paris and London basins.

None of these appear to be identical specifically with the European
forms, and even the generie indications, being often founded on very
limited portions of the organization only, as a few teeth, must be
regarded as provisional. Many were undoubtedly quite distinet from
any which we lknow from the Hastern world. It would be useless here
to give a catalogue of the generic and specific names which have been
given to the animals of this group already discovered. A brief mention
of the most important and interesting will suffice. The two best
known genera arve those named by Leidy Hyrachyus and Palwosyops ;

* The parts of the foot arranged symmetrically on each side of a line drawn
through the centre of the middle or third toe.
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the former is allied to the Lophiodons and Tapirs,* the latter to the
Palmotheriums. They both embrace animals in size varying from that
of a small rhinoeceros, down to a peccary. The numerous modifica~
tions and combinations of characters found in forms apparently allied
to them, which are little known to us at present except by the names
given to them by their discoverers, will doubtless afford for a long time
to come materials for the minutest serutiny. Some appear to be allied
to the European Lophiodon and Hyracotherium, one of which, Orohippus,
Marsh, seems to connect these forms through Miokhippus and Mesolippus
with the horse-like Anchitherium, and thus fill a link wanting in
European formations in the pedigree of the Equine family. This
animal, like so many other of the Eocene Perissodactyles, resembles the
modern tapirs in retaining the fifth digit on the fore foot, though, as
in all known members of the group, the first was wanting, and both first
and fifth were wanting to the hind foot. Several species are described,
but none larger than a common fox. One form only, Diceratherium,
Marsh, is rhinocerotic. It is found in the uppermost Eocene strata of
Utah, and gives the earliest indication of this group yet known. It
seems, according to Marsh, to be connected with the lower Eocene
Hyrachyus on the one hand, and the Miocene Hyracodon on the other.
In the Miocene period in North America the Perissodactyles
attained a great development of form, variety, and size, the groups
became more distinetly separated from each other, and some of them
possessed remarkably specialized characters. True Tapirs have not
yet been met with in this period, which is rather remarkable, taken
in conjunction with the present geographical distribution of that
group. The Paleotheroid and Lophiodont forms had nearly, if not
quite, died out, but the more horse-like Mesohippus, Miokippus, and
Anchitherium were abundant, and appear to continue the line from the
Eocene Orolippus to the true horses of the Pliocene period.
Rhinocerotic forms now became ascendent, being represented by
Diceratherium, Marsh, differing from all existing animals of the group,
by having a pair of horns placed side by side on the nasal bones ; T
and a very interesting genus, Hyracodon, Leidy, an animal with molar
teeth and many other of the characters of rhinoceros, but having
no nasal horn, and having a complete set of incisor and canine teeth,
as in all the older Perissodactyles, which are lost in the more modern
Rhinoceros. It is therefore quite a connecting link between the
Palmotheroid animals of the Eocene, and the true rhinoceros of the
Pliocene, and occupies exactly the right geological horizon that such

* The tecth resemble those of Lophiodon and Hyracotherium, but the last lower
molar has a bilobate crown, as in TaFira. The skeleton is very like that of the
Tapirs. See Cope, “On the Osteology of the Extinct Tapiroid Hyrachyus,”
* Proe. Amer. Philos. Sce.,” April 18, 1873.

t A small European Miocene Rhinoceros (R, minutus, Cuv., R. plenroceros,

Duvernoy) has o pair of prominences placed laterally on the nasal bones, which
may have supported horns,
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a {::-rm ought to do if the one has been genetically derived from the
other.

Hyracodon therefore has a high place of interest among many
of similar nature which have been revealed by our newly acquired
knowledge of the ancient American fauna. If, however, as is stated,
the fifth digit of the fore foot is only rudimentary, it conld scarcely
have been, as remarked by Marsh, on the-direct line of descent from
the four-toed Eocene to the equally four-toed Miocene rhinoceros,
though certainly in such a case we know not what ought to be
allowed for reversion.

The same period (generally speaking) also produced several
species of a more perfect rhinoceros, still hornless however, and re-
sembling the contemporaneous European Aceratherium.

But the most remarkable of the Miocene Perissodactyles, and in
some respects the most remarkable of all the animals which the
recent explorations have brought to light, are a number of species of
gigantic size, to the first known of which Leidy gave the name of
Titanotherium, and of which other forms have been named by Marsh
Brontotherium, and by Cope Symborodon.*

They must, by their great size and strength, grotesque appearance,
and general mode of life, have taken the place in the Miocene times
of the then extinet Uintatherium of the Eocene, and were in their
turn replaced by the Mastodons and Elephants of later ages. The
rhinoceros of the present day will serve to give the best general idea

* The first indication of the existence of these animals is that mentioned
above of the supposed Paleotherium teeth from the Mauvaises Terres of Dakota,
deseribed by Dr. Prout in the * American Journal of Seience and Arts ' for 1847,

. 248 and afterwards by Leidy, as Titanotherium Prouti (* Ancient Fauna of
Ee’bra&ka,’ 1853). More complete remains, including the whole upper series of
molars, were deseribed by the same zoologist in ‘ The Extinct Mammalian Fauna
of Dakota and Nebraska,” 1869, Cope’s genus, Symboredon (1873), is differentiated
from ZTitanotherium by the absence of lower inecisors, a character which Marsh
says is “evidently due either to age or imperfect specimens.” Marsh, in his
description of Brontotherium, says, “ The only other genus of the group known
with certainty is Titanotherium t:ft Leidy (Menodus, Pomel), which, according to
the descriptions of that author, differed essentially, in having four lower premolars,
and in the absence of a third trochanter on the femur, Tess important differences
are seen in the composition of the teeth and in the diastema between the upper
canine and first premolar.” The last-mentioned character is cerfainly not one-upon
which it is necessary to found a generic distinetion (and a generic distinction,
unless necessary, is in my opinion something always to be avoided), and as to those
considered esgential, it seems very doubtful if they really exist, as the four inferior
premolars of Leidy’s specimen were not present but only **indicated ™ in an imper-
fect fragment (* Extinet Mammalia of Dakota and Nebraska,’ p. 212), and there is
no evidence that the portion of femur described without a third trochanter belonged
to the same animal. It is surely safest to assume identity in such cases until the
contrary can be proved, although the opposite rule seems to prevail with the
eminent and induvstrions American palmontologists to whose labours we are
indebted for all our knowledge of the subjects of this communication. Pomel's
name, Menodus (¢ Bib. Univ. de Geneve,” t. x,, 1849) has the priority of Zitano-
therium, but it has never been adopted, being too closely identical with the gtill
earlier Menodon, v. Meyer, to be admissible.
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of the appearance of these creatures, but some of them (for they
seem to have been numerous both in species and individuals)

approached nearer to the elephant in size and length gf limb. Tim
numbers of their teeth are thus expressed: incisors, 5 canines, E

premolars, g; molars, %; total, 38. The incisors were very small,

and sometimes deciduous in the lower jaw; the canines of mode-
rate size, the premolars and molars more like those of Palweotherim
than rhinoceros. The skull in its general characters was quite
rhinocerotie, but the nasal bones supported a pair of large, laterally
divergent, rugged prominences, apparently for the attachment of
horns. The limbs were intermediate in proportions between those
of the elephant and rhinoceros, but, as in the latter, the femur has a
third trochanter, and & deep pit for the round ligament. The feet
were short and stout, but in essential characters agree with the true
Perissodactyles, and have four toes in front and three behind.

Numerous species have been deseribed, both by Cope and Marsh,
founded chiefly upon the form and direction of the horn cores on the
nasal bones: they are all from the Miocene beds east.of the Rocky
Mountains, in Dakota, Nebraska, Wyoming, and Colorado ; and there
is no evidence of any of the Titanotheride, as the family should be
called, after the first-characterized genus of the group, having survived
to a later geological epoch.®

When we pass to the Pliocene and Pleistocene times, the Perisso-
dactyles met with can all be referred to one or other of the three
existing families; all the intermediate forms, and all those which
have attained a different type of speecialization, as those last named,
have completely disappeared.

Remains of several species of Rhinocerotide were very abundant
during the Pliocene period in western North America ; they all appear
to belong to the hornless type, and from causes unknown became
entirely extincet before the Pleistocene age. No rhinoceros now
exists on the American continent, nor is there evidence that it ever
supported animals belonging to the minor groups of the family to
which the existing Indian, Sumatran or African rhinoceros pertain.

During this period an immense development took place in the
various forms of three-toed horses, Anchippus, Protohippus, Parahippus,
Hipparion, &e., which replaced the Anchitherium of the Miocene. These
in their turn, through many well-marked gradational forms (a full
knowledge of which is among the many interesting results of these

* Bee 0. C. Marsh, “ On the Structure and Affinities of the Brontotheride,”
¢ American Journal of Science and Arts,” vol. vii.,, January 1874; E. D. Cope, in
“ Annual Report of the United States Geological and Geographical Survey of the
Territories, embracing Colorado, for the year 1873, p. 480 ‘¢t seq. Megacerops
coloradensis (Leidy, * Pr. Ac. Nat. 8¢.,” Phil., Jan. 1870) was founded on detached
nasal bones of a member of this family.
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explorations), gave way to the true horses, of which remains of several
species have been found in Pleistocene deposits, scattered throughout
almost every region of the continent from Hscholtz Bay in the north
to Patagonia in the south. These also became entirely extinet before

FiG. 1.

I}iaﬁmm of several stages of modifieation of the feet of extinet forms of American
orse-like animals (chiefly from Marsh), showing gradual reduction of the
outer, and enlargement of the middle toe (ILI).

a, Orohippus (Eocene); b, Mesohippus (Miocene); e, Miokippus (Miocene);
d, Hipparion or Protokippus (Pliocene) ; e, Fguus (Pleistocene).

the discovery of America by the Spaniards—a most remarkable circum-
stance, considering the fitness of the country for their maintenance,
as proved by the facility with which the descendants of horses intro-
duced by the European invaders have multiplied in a feral state.®

On the other hand, of tapirs, fossil remains have been found most
gparingly, though sufficient to show that they had a much wider
geographical range northwards in the Pleistocene period than now,
and yet several species of this genus still linger in the highlands of
Central and South America, the sole direct representatives of the
vast and varied Perissodactyle fauna of the continent in ages long
gone by.

‘We may now pass to the remaining great group of hoofed animals,
the even-toed or Artiodactyles,T represented at present by the Pigs,

* Tor an outline of the history of the Horse family in America, see O. C.
Marsh, “ Notice of New Equine Mammals from the Tertiary Formation,” * Am.
Journ. of Science and Arts,” vol. vii., March 1874; and * Fossil Horses in
America,” ¢ American Naturalist,’ vol, viii, May 1874, Also, E. D. Cope,
“ Osteology of Protohippus,” in *“ Report on the Siratigraphy and Pliocene Ver-
tebrate Palmontology of Northern Colorado,” ¢ Bull. U. 8. Geol. Surv, of the Ter-
ritories,” No. 1, 1874 : and Leidy's memoirs quoted above.

+ The parts of the feet are arranged symmetrically on each side of a line
drawn between the third and fourth toes.
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Hippopotami, Camels, Chevrotains, Deer, Antelopes, Sheep, and
Oxa%he remains of this group in the hitherto explored American
Focenes are very scanty and unsatisfactory as aﬁhrd‘mg indieations of
its early history and development. Not a single specimen has yet been
described which was found in a sufficiently perfect state of preserva-
tion to give a tolerably correct idea of its structure and affinities,
and no forms corresponding to the well-established European Ano-
plotherium, Dichodon, Xiphodon, or Cwenotherium have bfacn found.
Towards the close of the period only (if the age of the Tertiary beds of
Utah are rightly determined) do we find indications of well-defined
crescentic-toothed or Selenodont species (Agriocherus, Leidy), and
also of tubercular-toothed or Bunodont (Elotherium and Platygonus)
forms. During the Miocene period, however, Artiodactyles of both
these two main divisions abounded. Tt will be as well to take each
group separately, and follow its history throughout, from the Miocene
to the present day. ]

1. The Bunodonts, or those which inclined most to the pigs in
dental structure. These were in North America, as in Europe, chiefly
represented by animals of the genus Elotherium, huge swine-like
creatures, some of which approached the hippopotamus in size, and also
by an allied four-toed form, Pelonaz, Cope, remarkable for its horn-
like bony tubercles projecting out on each side from near the front end
of the lower jaw. These became extinct, as in the Old World, before
the close of the Miocene epoch.

Animals more like true pigs also existed, but all of the peccary
type, the only one which now survives on the American continent. If
the evidence of teeth alone can be trusted, this form, like the tapir
(and the African Hyomoschus), is an unmodified remnant of the old
Miocene fauna. But both at that period and in the Pleistocene,
peccary-like animals existed in greater variety (as in the genus Plafy-
gonus), and in wider geographical distribution than at present, Tt is
interesting to note that no remains of true Sus or any of its Old World
modifications, as the wart hog (Phacocherus), and babirussa, or of any
species of hippopotamus, have hitherto been met with on the American
confinent. And thus the American bunodont Artiodactyles, instead
of undergoing great and diverse modifications, as did the corresponding
animals of the Old World, have been gradually dwindling and contract-
ing to the two closely allied species of peccary (Dicotyles tajacu and
D. labiatus), among the smallest and most insignificant of the whole
group.

2. Of the Selenodont or crescentic-toothed Artiodactyles, the
former existence in America of the long-extinet Old World genus
Hyopotamus has been recognized by the discovery of a few teeth in
the lowest Miocene of Dakota, and this is remarkable as the only
recorded instance of an American form with three cusps on one of
the lobes of the upper molars, a very common character among the
European Miocene Artiodactyles.

B 3
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Remains have also been found recently of various small ruminant-
like animals, some not larger than a squirrel in size, to which the
names Leptomeryx, Hypisodus, Hypertragulus, &ec., have been applied.
Whether these belonged to the family of Chevrotains or Tragulidee
(improperly called pigmy musk-deer), or whether, as appears more
probable, they were not rather generalized or ancestral forms of the
true Pecora or Ruminants, is difficult to determine from the present
evidence,

Perhaps the most interesting of the American Miocene Artio-
dactyles, on account of their great abundance both in species and
individuals, the full information which has been collected as to their
structure, and their distinctness from any known forms from any other
part of the world, is a family to which Prof. Leidy applied the term
Oreodontidee. They played the part in the North American Miocene
fauna which the deer do now in the same country, the antelopes in
Africa, and the sheep in Central Asia. They were in nearly all points
of structure intermediate between the ruminants and pigs, and (with
many other Old World forms, however) completely break down the line
of demdrcation which our knowledge when limited only to the existing
fauna of the world caused zoologists to draw between those two groups.

They appear to have survived throughout the whole of the
Miocene period, commencing in the genus called Agriocherus in the
uppermost Focene, and ending in the Merychyus of the early Pliocene;
and it is of great interest to know that a gradual modification can be
traced in the characters of the animals of the group, corresponding
with their chronological position, from the earlier more generalized
to the latest comparatively specialized forms, thus affording one of
the most complete pieces of evidence that is known in favour of a
progressive alteration of form, not only specific, but even of generic
importance, through advancing ages.

Another group of great interest made its appearance in the
Miocene of North America, and which, if the evidence of fragments
can be trusted, did not become extinct, like the last, but continuing
to exist through the Pliocene and Pleistocene ages, is still represented
on two distant parts of the earth by the three or four species of llama
of South America, and the two species of camel of the Old World.
The discovery of the early Miocene Piebrotherium and of the Pliocene
Procamelus and Pliauchenia, remains of which, and of Pleistocene
Auchenice of great size, though not generically distingnishable from
the modern llamas, are abundantly distributed over the North
American continent, seem to show that that country was the original
home of the singular family of Camelide, which was probably intro-
duced by emigration in its perfect condition into the Old World,

.where none of the transitional forms from the more generalized
ruminants, like those above mentioned, have been met with.*

—
-

* fee Cope “On the Phylogeny of the Camels," * Proc. Acad. Nat. Sciences,’
Philadelphia,” Part IL, 1875, p. 261.
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On the other hand, of the gigantic four-horned Sivatherium of the
Himalayas, the equally large but hornless Helladotherium of the
Grecian Miocene, or of the giraffes, no representatives have hitherto
been found in America. And very little light has been shed upon
the origin and distribution of the true ruminants by these researches,
except in a negative manner. No deer have been found in the
Miocene (at which epoch they were abundant in Europe); in the
Pliocene but a single and poorly developed species; while in the
Pleistocene, with the exception of one large species, called Cervus
Americanus, they scarcely differ from those of the actual fauna. Of the
hollow-horned ruminants, several species of bison, of Ovibos or muslk
ox, and a single Ovis, have been deseribed, all from the Pleistocene,
but not a single species of antelope. From these facts it may safely
be inferred that the few existing and Pleistocene hollow-horned rumi-
nants are immigrants of recent date from other lands; and it is even
possible that the deer have been similarly derived, though at a some-
what older period, which will account for their being more varied
and wider spread in surface distribution, extending down almost to the
southern extremity of the continent, while the hollow-horned rumi-
nants are entirely confined to the north.

Scarcely any group to which the term “ Order” is applied is so
limited in the number of its existing species as that called, from one
of the most striking external characteristics of the animals composing
it, “ Proboscidea.” The two species of elephant, that of Asia
and Africa, the largest and in some respects the strangest of all
land animals, are its sole representatives. Between these two animals
and all others now existing, there is a wide gap in numerous essential
structural characters, so that really, in the world as we now see i,
they have no near relatives.

But this was not always so. Leaving the existing condition of the
earth’s surface, and passing back to the last well-marked stage before
our own, the Pleistocene period, we find abundant remains of elephants,
imbedded in alluvial gravels, or secreted in the recesses of caves, into
which they have been washed by streams or floods, or where, in many
cases, they have been dragged in as food by hymnas or other preda-
ceous inhabitants of these subterranean dens.

We find these remains of elephantine animals extensively dis-
tributed over regions of the earth where no such creatures have
existed within the memory of man. We find, moreover, that the
elephants of the Pleistocene period, judging from their bones, and
especially their teeth, do not in most cases exactly correspond in form
or size to either of the existing kinds. We certainly find remains un-
distinguishable from those of the existing African elephant, in the
north of Africa and southern parts of Europe; but the majority of
these remains not only differ among themselves, but differ more or less
f]rél:; miher thﬁ .E':Ericml]w or Indian species, and hence have had many
difierent appellations bestowed upon them, as belongi
considered to be different ﬂpa-::ias.P ’ S O

B 4
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But not only in the Pleistocene period did elephants abound.
Animals which must come within any definition which will include
both Elephas Indicus and Elephas Africanus are also found in the
European Pliocenes; and even earlier in Asia, the deposits of the
Sivalik Hills, belonging to a transition between the Pliocene and
Miocene age, are rich with the remains of elephants of varied form, in
some cases presenting a considerable departure from our better-known
types. Further back in time, however, we search in vain for true
elephants. In the Miocene period, it is true, many kinds of huge
Proboseideans roamed over the surface of the earth, but these differ
so much from what we now call “ elephants,” that it becomes neces-
sary to distingunish them by another name; and that of Mastodon, first
applied by Cuvier, is generally adopted. -

Mastodons however were, after all, very like elephants, only
being distinguished by some peculiarities of the teeth ; and by means
of intermediate species the two forms pass so gradually into one
another, that it is difficult to say, in the case of some species, with
which group they ought most properly to be classed. Omne other
form of animal, which ecan be referred to the order Proboscidea, is
known in the Old World—the Dinotherium, a huge beast, the nature
of which for a long time was very doubtful, having been grouped by
some naturalists with the Manatees, by others even with the Marsu-
pials. Its remains have been found, though comparatively rarely, in
Miocene deposits in Germany, France, Greece, Asia Minor, and India.

Here our knowledge of the history of the order Proboscidea, as
derived from palmontological researches in the Old World, ends. The
Dinothertum being in its teeth and some other respects slightly less
specialized than the other forms, constitutes some kind of an approxi-
mation to the Ungulate animals, espeecially the tapirs; but the gap to
be bridged over is still very wide; and no remains referable to
animals of the order, or any intermediate forms between this and other
orders, have been found in Old World Eocene deposits.

Let us now turn to America. Neither at the present time nor within
the memory of man have any Proboscidean animals existed within the
length or breadth of the whole continent. But at one time, and that, geo-
logically speaking, a very recent one, both true elephants and true mas-
todons abounded in North America, and the last-named genus extended
far into the southern portion of the continent. The elephant, the re-
mains of which are most abundant throughout what are now the United
States, differed but very slightly, if at all, from that which at the same
period ranged throughout the northern portion of the Old World from
the British Isles to Alaska. The commonest species of mastodon
(M. Americanus, or Ohioticus, or giganteus) seems to have survived to a
much later period than any of its European congeners, and even to
have been the last extinct of all the American Proboscideans.
Remaing of other elephants and mastodons, though not differing in
any remarkable degree from well-known European forms, have been
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found in Pleistocene (and at all events with respect to the last-named
genus) in Pliocene deposits ; but, as far as the evidence is at present
before us, nowhere earlier. .

So far, then, we find that elephants and mastodons, of types quife
resembling those found in the Old World, but in less specific variety,
appeared on the American continent at a later period than in the Old
World (none having been found of undoubted Miocene age), and ulti-
mately became completely extinct before the historic period. No
animal corresponding to the Dinotherium has been found. We shall
hardly, then, be prepared to look for primitive types of the race in
earlier American formations. :

Among the most remarkable discoveries of the Eocene formations
of Wyoming, has been that of a group of animals of huge size,
approaching, if not equalling, that of the largest existing elephants,
and presenting a combination of characters quite unlike those known
among either recent or extinct creatures, and of which there were
evidently several species living contemporaneously.* Bones of some
of these animals were discovered by Professor Marsh and Lieutenant
Wann of the Yale College exploring party near Sage Creek, Western
Wyoming, in September 1870, and deseribed by the former in the
following year,} though provisionally referred to the genus Titano-
therium. Other remains were discovered and described by Leidy in
18721 under the generic name of Uintatherium (from the Uintah
Mountains, near which they were found). Very shortly afterwards
other portions of bones and teeth of either the same or closely allied
forms were described by Marsh as Dinoceras, and by Cope as Loxo-
lophodon and Eobasileus. Whether these names will ultimately be
retained for separate generic modifications, or whether they will have
to be mierged into the first, it would be premature to attempt to
decide upon the evidence before us. Until satisfactory grounds have
been shown for considering them to be distinet, it will be best to
speak of them all under the name which has the priority.

To form some idea of the general appearance of one of these animals,
we must imagine a creature very elephant-like in its general propor-
tions, elevated on massive pillar-like limbs, not quite so long certainly
as those of elephants, but with the femur vertically placed, without
third trochanter, and without pit for the round ligament as in those
~ animals, the radius and ulna complete, and crossing, and the feet

* Bee Leidy, ‘ Extinet Vertebrate Fauna of the Western Territories,’ 1873 :
0. C. Marsh, * Principal Characters of the Dinocerata,” ‘* American Journal of
Science and Arts’ vol, xi,, February 1876 : E. D. Cope, ‘Sixth Annual Report of
the United States Geological Survey of the Territories,” 1873, p. 563 : Jdem,
* Systematic Catalogue of the Vertebrata of the Eocene of New Mexico, collected
in 1874 ’; Washington, April 17, 1878.

t ¢ Am. Journ. Science and ).!'Lrt.,’ July 1871, p. 351.

$ ‘Proe. Acad, Nat, Beiences,” Philadelphia, July 80, 1872, In the same

communication the great canine tooth, which was found apart from the slkull,
was described as that of a carnivore, under the name of Uintamastiz atrox.
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short, broad, massive, and with five toes on each. At first sight
the skeletons of these feet (as figured by Marsh) show an extraordinary
resemblance to those of the elephant, and to no other animal,
especially in the form of the astragalus; but on closer inspection it is
seen that in the mode of articulation between the different boues of the
carpus and tarsus, they really come nearer to the rhinoceros and other
Perissodactyles. For example, the upper end of the third metacarpal,
instead of joining almost alone to the magnum, as in elephants, is
united by two nearly equal facets to the magnum and unciform, and
the astragalus articulates largely with the cuboid, which it does not in
the elephants. The presence, however, of five complete and distinet
toes to the fore foot, and probably also to the hind foot, is a definite
distinguishing character from any known Perissodactyle.

The vertebrae, in their maiu characters, resemble those of the
Proboseideans ; though the neck was somewhat longer in proportion.
The tail was long and slender.

Fig. 2.

Restored skull of Uintatherium (Dinoceras, Marsh).

Tho head was long and narrow, and in its essential features
more resembling that of the rhinoceros than the elephant. It was
elevated behind into a great occipital crest, as in the former, but,
unlike that of any other known animal, it had developed from its
upper surface three pairs of conspicuous laterally diverging pro-
tuberances, one pair (the largest) from the parietal region, one on the
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maxillaries in front of the orbit, and one, much smaller than the
others, near the fore part of the elongated nasal bones. Whether
these were merely covered by bosses of callous skin, as the rounded
form and ruggedness of their extremities would seem to indicate, or
whether they formed the basis of attachment for horns of still greater
extent, either like those of the rhinoceros or the buffalo, must still
be a matter of conjecture. Whichever may have been the case, they
would have given a very strange aspect to the creature which possessed
them, and have been formidable weapons in encounters either with
animals of its own kind, or with the carnivorous beasts whose remains
have been found associated with it.

The teeth were no less remarkable than the general formation of

(o
the skull. The dental formula was @ g, Cplmmg= 34. The front

teeth, or incisors were, as in modern ruminants, absent above, and in
the lower jaw rather small, directed forwards, and forming a con-
tinnous series with the still smaller canine. A large, trenchant,
enamel-covered tusk, not unlike that of the musk-deer, or Chinese
water-deer ( Hydopotes), descended from each side of the upper jaw,
and lay against a singular flattened expansion of the lower border of
the ramus of the lower jaw, which has been conjectured to be for the
purpose of protecting them from injury, though no such processes are
found necessary in the animals above mentioned with similar tusks ;
and they recall a similar conformation of the jaw of the Megatherium,
which can have no such function. They must have effectually pre-
vented any stabbing or penetrating action of these weapons. There
is some evidence that the tusks were smaller in the females. The
molar tecth were six on each side, above and below, placed in eon-
tinuous series, and separated from the canines by a considerable
interval. They were small for the size of the animal, and of simple
structure, each having two more or less transverse crests, though
those of the upper jaw diverge externally, and meet at the inner
border of the tooth in a V-shaped manner.

The brain (as indicated by the size and form of the cerebral
cavity, of which a cast has been made and figured by Professor Marsh)
was proportionately smaller than in any other known mammal, recent
or fossil, and was almost reptilian in its character. It was actually so
diminutive (in Marsh’s Dinoceras mirabile) that the entire brain could
apparently have been drawn through the neural canal of all the
presacral vertebre, certainly through the cervicals and lumbars. It
was therefore exceedingly unlike that of modern Proboscideans.

These animals, taking the totality of their organization into con-
sideration, appear to belong to the great Ungulated group, and to hold
s posifion somewhat intermediate to the Perissodactyles and the
Proboscidea, though nearer to the former than was at first supposed.
This affinity is still further shown by the discovery of other forms,
constituting the genera Bathmodon and Metalophodon of Cope, from an
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earlier geological horizon, which with the general structure of the
Uintatheride, retain, in an extremely interesting manner, many primi-
tive characters; common to all early Ungulates, especially the com-
plete number of incisor and premolar teeth. These are forms for
fuller information upon which we anxiously wait.*

It should be mentioned that Professor Marsh has made of Uinia-
therium and its immediate allies, a peculiar order of mammals, to
which he has given the name of Dinocerata, while Cope, who formerly
included them in the Proboscidea, and placed Bathmodon with the
Perissodactyla, has now (‘Syst. Cat. of Vertebrata of the Eocene of
New Mexico,” 1875) formed an order called Amblypoda, of which the
Dinocerata, containing the genera Uintatherium and Lowzolophodon, is one
suborder, and the Panfodonta, containing Bathmodon and Metalopho-
lodon, the other. Both, however, admit that they hold a position
somewhat intermediate between the modern orders of Proboscidea
and Perissodactyle Ungulates, and so stand out, as it were, as broken
piers of the bridge, by which the gulf which now so completely
divides these orders might have been passed over.

The negative evidence (which of course must be received with the
greatest caution in palmontology) of the absence of the remains of
any of these animals in the Miocene or Pliocene deposits of North
America, indicates that the race became extinet, at least in that land,
though it possibly may have migrated elsewhere, and perhaps in Asia
may have laid the foundation of that family, which first appears in
the Old World under the more familiar form of the typical Pro-
boscideans.

While, however, it would be the rashest possible assertion to say
that these were derived directly from the Eocene Bathmodons and
Uintatherinms, it is not too much to look upon the latter as affording
us some indicgtions of the steps by which the process might have
taken place, and as such their discovery is one of the most interesting
that has been revealed by modern pal®ontological research.

The history of the North American Carnivora may next engage our
attention. In the actual condition of affairs, this order is tolerably
well represented on that continent. The Procyonide, or raccoon-like
animals, are almost peculiar to it ; the bears, and their allies the otters,
martens and skunks, are numerous. The dogs also are widely dis-
tributed and variously modified. The Felide, though tolerably
abundant, do not attain the same size and strength as in the Old
World, and the Hycenide, Protelide, Cryptoproctide, and the great
family of Viverride, the civets and genettes, are entirely wanting.

As the modern tapirs and peccaries which pursue their peaceful

* A figure of the skull of Bathmadon elephantopus, ﬂuq much additional infor-
mation upon the geology and palmontology of New Mexico, has been published
by Professor Cope, in Lieutenant Wheeler's ¢ Annual Report upon the Geo-
graphical Explorations and Surveys West of the One Hundredth Meridian,” &e.,
Washington, 1875, which reached the writer since the above was in type. -
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existence in the deep shades of the tropical American forests, frequently
become the vietims of the ferocious jagnars and pumas, which prowl
in search of prey through the rank vegetation of the river banks, or
lie in wait concealed amid the luxuriant foliage of the branches over-
head, it is only natural to suppose that the countless herds of tapir and
swine-like herbivorous animals which lived in a similar manner amid
the aneient Hocene swamps and forests of Wyoming and Colorado,
were also destined to furnish subsistence to a tribe of rapacious beasts
of form and fashion long passed away. Palmontological research
amply shows that this was the case. Side by side with the remains
of Hyrachyus, Paleosyops, and the rest, are found bones and teeth of
animals of varied size and structure, but of undoubted carnivorous
habits. Unfortunately at present most of these are known only by
fragments, and not a few of the numerous genera recently described
are founded on the evidence of a single tooth !

There are some, however, about which our knowledge has, within
the last two or three years, been greatly extended, and which have
proved to be of very special interest.*

Among these are two genera, called by their deseriber, Professor
Cope, Synoplotherium and Mesonyz, each represented by a single species,
S. lanius and M., obtusidens ; the latter the size of a large wolf, the
former somewhat larger, both from the Eocene of Wyoming. These,
like so many of the animals of the same period of the world’s history,
present such a combination of characters, that it is impossible to
place them in either of the existing families of the order to which
they belong, being in some respects bear-like, in others dog-like, and
in some being more generalized than are any existing members of the
order. For instance, their claws had not that narrow, compressed,
curved, and sharp-pointed form seen more or less in all modern
carnivores, and in the highest degree in the most typical or specialized
members of the group, the cats; but they were nearly flat, straight,
and blunt (from whence it has been conjectured that they were adapted
for an aquatic life?, and two bones of the carpus, the scaphoid and
lunar, which in all existing carnivora (even including the seals), are
united to form a single bone, were distinet from each other, as in the
majority of mammalia.f The lower canine teeth were placed ve
close to the fore part of the jaw, which appears to Professor Cope “a
special modification for peculiar habits, which,” he says, “ I suspeet to
have been the devouring of the turtles, which so abounded on the land
and in the waters of the same period. The slender symphysis could
most readily be introduced into the shell, while the lateral pressure of

the upper canines with the lower would be well adapted for breaking
the bony covering of those reptiles.”

* Cope, “On the Flat-clawed Carnivora of the Focene of Wyoming,” ¢ Proe.
Am. Phil. Soc.,” vol. xiii,, No. 90, 1873: 7dem, ¢ Systematio Catalogue of the
Vertebrata of the Eocene of New Mexico, Washington, 1875.

1 “The murhnid and lunar bones have not yet been found united in any
Eocene mammal.”—Marsh, ‘ Am. Journ. of Seience and Arts” March 1876,
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In the character of the molar teeth, of which there were a
considerable number resembling one another in form, these animals,
and many others less perfectly known, resemble the well-known
Hyceenodon of Europe, a lost type of carnivorous animal first found
in the Upper Eocenes of Europe, but abundant also in America at
an apparently later age. The members of this group of carnivores
are all characterized by long and somewhat slender jaws, containing
o series of teeth one behind the other, each being in its form a
repetition of the one before it, as in many of the existing predaceouns
marsupial animals. The greater differentiation of the characters
of the teeth and the shortening of the jaws, with corresponding
increase of the force with which they can be closed, seen in the
highest forms of modern carnivores, is one among many examples
of progressive adaptations conducing to more complete efficiency
in performing the functions of life. These Eocene carnivores also
(according to Cope) showed a primitive character in the tibio-
astragalar articulation, or “ankle-joint.” ¢“The astragalus is flat,
and the applied surfaces are nearly a plane, and without the pulley-
shaped character seen in existing carnivora, as dogs, cats, and, in a
less degree in the bears and in other mammalia with specialized
extremities, as Perissodaciyla, Artiodactyla, &e. The simplicity of
structure resembles, on the other hand, that found in the opossnm
and various Insectivora, Rodentia, and Quadrumana, and in the
Proboscidia, most of which have the generalized type of feet. The
structure indicates that the carnivorous genera named were planti-
grade—a conclusion which is in conformity with the belief already
expressed, that the mammalia of the Eocene exhibit much less marked
ordinal distinction than do those of the Miocene or the recent periods.
It is, indeed, questionable whether some of the genera here included
in the carnivora are not gigantic Insectivora, since the tibio-tarsal
articulation in many, the separation of the scaphoid and lunar bones
in Synoplotherium, the form of the molars, and the absence of incisor
teeth in some, are all characteristic of the latter rather than the
former order.” *

The Mioecene ecarnivorous animals found associated with the her-
bivorous Oreodons of Dakota, are more perfectly known, many of
them having been well worked out and figured some years ago by
Leidy. The most remarkable are several species of Hywnodon, a
genus already mentioned as found in the Upper Eocenes and Lower
Miocenes of France, and also of the south of England ; but one of
the American species (H. horridus, Leidy) is larger than any of its
European congeners, its skull (which, as Leidy remarks, is not like
that of any existing carnivores, but something intermediate between

e ——

* This idea has been more fully developed in a paper by Professor Cope, “ On
the supposed Carnivora of the Kocene of the Rocky Mountains” (* Proe. Acad.
Nat. Science,’ Philadelphia, Nov. 80, 1875) ; and the group Creodonta as a sub-
order of Insectivora, proposed for the reception of scveral genera previously
referred to the Carnivora,
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that of a wolf and an opossum) fully equalling that of the largest
individual of the black bear (Ursus Americanus) ; other species were
not larger than a fox. These were the last survivors of a group
notably different from any now existing. .

The remaining American carnivores of the Miocene and more
recent ages, can be, as far as they are known, referred to one or other
of the groups into which the order is now divided. The dog-like
forms were abundant throughout the Miocene and FPliocene ages.
But in the earliest period more generalized types were met with,
assigned to the well-known European genus Amphicyon, ‘which differs
from the true dogs in the more tuberculated character of its molars,
and the presence of the last upper tooth of this class, which is missing
in the modern Canide, and also in the more bear-like structure of its
limbs. Various modifications of Felide were also abundant, the most
remarkable in the Miocene period belonging to that greup (Macherodus
or Depranodon), with immensely developed sabre-like upper canine
teeth, which flourished throughout such an extensive period of time and
in so many parts of the world : in the sub-Himalayan region ; in Mio-
cene and Pliocene epochsin various parts of Europe, and almost down
to recent times in England, as we know by the teeth found in Kent’s
Hole; in South America, where remains of its largest and most
powerful form (M. neogeeus) have been found in the caves of Brazil
and in the alluvial plains of Buenos Ayres; and again in the Miocene
of the North American territories. Why this form, so highly
specialized for its mode of life, once apparently the dominating type
of the whole order throughout the world, should have entirely dis-
appeared, and given way to the more modestly armed modern tigers
and leopards, is not very easy to explain. We may, however, be
allowed to conjecture that it may have been a case of over-specializa-
tion, in which the development of the carnmivorous type of dentition,
gradually accumulating in intensity, being, up to a certain degree at
least, advantageous to its possessors, became at last by successive
inheritance so exaggerated that its growth outran its usefulness of

ose, and the enormous teeth thus acquired became ultimately less
manageable and less efficient than those of more moderate dimensions,
and hence the animals possessing them were in the contest for
existence gradually driven out and superseded by those which at
present people the earth. Such appears to be constantly the fate of
forms which become over-specialized, or in which the development
of one part has run on in one particular direction out of due propor-
tion to the rest of the organization. We know that it is quite possible,
by artificial selection, to produce animals with one particular part
developed even detrimentally to the entire economy of the creature,
and it really seems as if something of the same kind not unfrequently
oceurs in nature.

From the time of the extinetion of the sabre-toothed cats in North
America, to the present period, other forms more like those now
existing continued to prevail, none, however, equalling in size those of
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the Old World lion or tiger; but of the other families of the carnivora
hitherto little has been found. Urside and Mustelide, except in Pleis-
tocene deposits, are very rare; and, what is more remarkable, remaing
that can with certainty be referred to the Procyonide, a group whose
head-quarters are in America, have not been met with. The families
which were previously mentioned as not now existent in that conti-
nent are equally unknown in its extinet fauna.

Perhaps the most conspicuous, both on account of their colossal
size and their singular conformation and habits, of the animals in-
habiting the American continent in the period immediately preceding
the one in which we now live, were the great ground sloths, known to
us familiarly by the names of Megatherium, Mylodon, Megalonyz, &e.
As these animals are peculiarly American, it might have been ex-
pected that when the earlier formations of the continent on which
they flourished were explored, the remains of similar or at least allied
forms would have been brought to light. But hitherto this has not
been the case.

Two species of a genus (Morotherium, Marsh) allied to Megalonyz
and Mylodon, from Pliocene strata in Central California and Idaho,
bave been deseribed, but it is a most remarkable fact that not a frag-
ment attributed with certainty to an Hdentate animal has been found
in any Miocene or Eocene deposit on the North American continent,
and therefore (if this negative evidence can be trusted) we shall have
to look elsewhere (probably to the Southern American continent), for
the region which gave birth to these mighty creatures, and to look
upon them as but temporary excursionists into the Northern portion
of the continent during the Pleistocene epoch.

On the other hand, numerous species of the orders Rodentia, In-
sectivora, and even Chiroptera, and some attributed to the Marsupialia,
have been found in almost all the hitherto explored fossiliferous de-
posits down to the Bocenes. Of these, time will not suffice to give
an account, and this is less important as it is difficult to draw any
general conclusions from the fragmentary descriptions of them which
we possess at present. T must, however, not omit to call attention to
two recently announced discoveries, which, when fully worked out,
promise results of considerable interest. '

Professor Leidy, in 1868, described a single lower molar tooth
from a Tertiary formation, supposed to be Miocene, of Shark River,
Monmouth County, New Jersey, apparently of Ungulate affinities, and
to which he gave the name of Anchippodus riparius. Subsequently
a lower jaw of very anomalous character, from the Bridger Hocene,
with large rodent-like perpetually growing inecisors, no canines, and
bilobed molars, something like those of Palmotherium, was described
by the same author under the name of Trogosus castoridens ; bub com-
parison with the single molar from New Jersey showed so close a
resemblance, that the latter name was withdraswn, and both specimens

referred to the first deseribed, or Anchippodus. ”
Other gimilar forms found in a more perfect condition have been
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the Ursidee ; but the scaphoid and lunar bones are not united, and
there is a third trochanter on the femur. The radius and ulna, and
the tibia and fibula are distinet. The feet are plantigrade, and each
had five digits, all terminated with long, compressed, and pointed
ungual phalanges, somewhat similar to those of the bears. The other
genera of this order are less known, but all apparently had the same
general characters. There are two distinct families, Tillotheride
(perhaps identical with Anchippodentide), in which the large incisors
grew from persistent pulps, while the molars have roots; and the
Stylinodontide, in which all the teeth are rootless. Some of the
animals of this group were as large as a tapir. With Hyraxz or
the Towodontia they appear to have no near affinities.”

The second recently announced discovery to which I alluded is,
that a considerable number of fragments of teeth, jaws, and bones
from the American Eocenes, the nature of which for some time was an
exceedingly difficult problem, really belong to a low form of the great
and important order Primates, an order embracing the lemurs, various
species of monkeys, and culminating in man himself, and which
hitherto has not been known with any certainty (except at least by
some equally recent discoveries in France) to have existed in the
Eocene period. The evidence, however, on which this announcement,
made almost simultaneously by Professors Marsh® and Cope,f rests,
is not very fully before the world. Already more than fifteen genera
have been named and deseribed, which are assigned to this group, and
their characters are said to be those of a low or generalized form of
lemur ; while some are compared with the true monkeys. Far more
rigid comparisons and carefully balanced deductions are required
before we can assign their various species to their correct position,
and appreciate their bearings upon the genetic history of the Primates.
In some of the descriptions at present before us lemur and monkey
are used as convertible terms, and yet those who have studied these
groups most closely are far from being able to pronounce upon the true
relationship even of the existing species, and some even doubt whether
they ought properly to be associated in the same order. But this is
far too large a subject to discuss in all its bearings at the close of a
diseourse. I can only indicate it as one which may have much light
thrown upon it by the researches of American pal@ontologists.

I can say nothing now of what is being done by the same persons,
in the same regions of the world, with regard to other classes of ani-
mals than the one I have hitherto been speaking of. But the great
and important discoveries of new forms and new links between old
forms have not been confined to the mammalia alone. The know-
ledge of the past history of birds, reptiles, and of fishes has likewise

— ——

* ¢ Am. Journ. Sei. and Arts,” vol. v. p. 405, Nov. 1872.

']' ¢ Proc. Amer, Phﬂﬂﬂ. Sm1:' ].E'TE., P. 55'1'. ?;?ﬁ- [{HH“ Dﬂ a, .Ii Dn i—hﬂ Primiﬁfﬂ
Types of the Orders of the Mammalia Edueabilia,” ¢ Am. Philos. Soc., April 18,
1873: and Marsh, ‘ Am. Journ. Sci. and Arts,’ vol. ix,, March 1875,









