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PREFACE.

1 :
THE present work is an attempt to collect and summarize; the.

existing information on the Distribution of Land Animalsy
and to explain the more remarkable and interesting of the

facts, by means of established laws of physical and organic
change.

The main idea, which is here worked out in some detail for
the whole earth, was stated sixteen years ago in the concluding
pages of a paper on the *Zoological Geography of the Malay
Archipelago,” which appeared in the Journal of Proceedings of
the Linnean Socicty for 1860 ; and again, in a paper read before
the Royal Geographical Society in 1863, it was briefly sum-
marized in the following passage —

“My object has been to show the important bearing of
researches into the natural history of every part of the world,
upon the study of its past history. An accurate knowledge of
any groups of birds or of insects and of their geographical dis-
tribution, may enable us to map out the islands and continents
of a former epoch,—the amount of difference that exists be-
tween the animals of adjacent districts being closely related
to preceding geological changes, By the collection of such
minute facts, alone, can we hope to fill up a great gap in the
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past history of the earth as revealed by geology, and obtain
some indications of the existence of those ancient lands which
now lie buried beneath the ocean, and have left us nothing but
these living records of their former existence.”

The detailed study of several groups of the birds and insects
collected by myselt' in the East, brought prominently before me
some of the curions problems of Geographical Distribution ;
but I should hardly have ventured to treat the whole subject,
had it not been for the kind encouragement of Mr. Darwin and

Professor Newton, who, about six years ago, both suggested that

I should undertake the task. I accordingly set to work; but
soon became discouraged by the great dearth of materials in
many groups, the absence of general systematic works, and the
excessive confusion that pervaded the classification. Neither
was it easy to decide on any satisfactory method of treating

the subject. During the next two years, however, several im-

portant catalozues and systematic treatises appeared, which
induced me to resume my work ; and during the last three vears

it has occupied a large portion of my time. . ‘
After mueh consideration, and some abortive trials, an outline

plan of the book was matured ; and as this iz, so furas T gy

aware, quite novel, it will be well to give a few of the reasons

for adopting it

Most of the previous writings on Geographical Distribution
appeared to me to be unr-::ltis!’:mtm'}',l1_|e'3ﬂ‘ll‘~"ﬁ they drew their
conclusions from a more or less extensive seleetion of facts; ang
did not clearly seporate groups of facts of unequal value, or
those telating to groups of animals of unequal rank. As an
example of what s mennt, T may "1_1“1" to Mr. Andrew Murray's
lurges and valuable work on the Geographieal Disteibution of

. i T
Mammalia, in which an immense number of colonred Maps ore

.i
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used to illustrate the distribution of various groups of animals.
These maps are not confined to groups of any fixed rank, but
are devoted to a selection of groups of various grades. Some
show the range of single species of a genus—as the lion, the
tiger, the puma, and a species of fox ; others are devoted to
sections of genera,—as the true wolves ; others to genera,~—as the
hymnas, and the bears; others to portions of families,—as the
flying squirrels, and the oxen with the bisons; others to families,
—as the Mustelide, and the Hystricide ; and others to groups
of families or to orders,—as the Insectivora, and the opossums
with the kanguroos. But in no one grade are all the groups
treated alike. Many genera are wholly unnoticed, while several
families are only treated in combination with others, or are
represented by some of the more important genera.

In making these observations 1 by no means intend to
criticise Mr. Murray's book, but merely to illustrate by an
example, the method which has been hitherto employed, and
which seems to me not well adapted to enable us to establish
the foundations of the science of distribution on a secure basis,
To do this, uniformity of treatment appeared to me essential,
both as a matter of principle, and to avoid all imputation of a
partial selection of facts, which may be made to prove anything.
I determined, therefore, to take in succession every well-estali-
lished family of terrestrial vertebrates, and to give an account of
the distribution of all its component genera, as far as materials
were available, Species, as such, are systematically disregarded,
—firstly, because they are so numerous as to be unmanageable;
and, secondly, because they represent the most vecent modifica-
tions of form, due to a variety of often unknown causes, and
are therefore not so clearly connected with geographical changes
as are the natural groups of species termed genera; which may
be congldered to vepresent the average and more pormanent
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distribution of an organic type, and to be more clearly influenced
by the various known “or inferred changes in the organic and
physical environment. :

This systematic review of the distribution of families and
genera, now forms the last part of my book—Geographical
Zoology; but it was nearly the first written, and the copious
materials collected for it enabled me to determine the zoo-
geographical divisions of the earth (regions and sub-regions) to
be adopted. I next drew up tables of the families and genera
found in each region and sub-region ; and this afforded a basis
for the geographical treatment of the subject—Zoological Geo-
graphy—the most novel, and perhaps the most useful and
generally interesting part of my work. While this was in progress
I found it necessary to make a careful summary of the distribu-
tion of extinct Mammalia. This was a difficult task, owing
to the great uncertainty that prevails as to the affinities of many
of the fossils, and my want of practical acquaintance with
Paleontology ; but having carefully examined and combined
the works of the best authors, I have given what I believe is
the first connected sketch of the relation of extinet Mammalia
to the distribution of living groups, and have arrived at some

very interesting and suggestive results.
It will be observed that man is altogether omitted from

{lie series of the animal kingdom as here given, and some ex.
pIﬂIIEI.t-iﬂIIIﬂF {liis omission may perhaps be required. If the
genus Homo had been here treated like all other genera, nothing
more than the bare statement—" universally disFributed R
could have been given;—and this would inevitably have pro-
voked the criticism that it conveyed no information. If, on the
other hand, T had given an putling of the distribution of the
carieties or races of man, I should have departed from the plan
of my work for no sufficient reason. Anthropology is a science
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by itself; and it seems better to omit it altogether from a
zoological work, than to treat it in a necessarily superficial
IADDET.

The best method of illustrating a work of this kind was a
matter requiring much consideration. To have had a separate
coloured or shaded map for each family would have made
the work too costly, as the terrestrial wertebrates alone
would have required more than three hundred maps. I had
also doubts about the walue of this mode of illustration, as it
seemed rather to attract attention to details than to favour the
development of general views, I determined therefore to adopt
a plan, suggested in conversation by Professor Newton; and to
have one general map, showing the regions and sub-regions,
which could be referred to by means of a series of numbers.
These references I give in the form of diagrammatic headings
to each family; and, when the map has become familiar,
these will, T believe, convey at a glance a body of important
information.

Taking advantage of the recent extension of our knowledge
of the depths of the great oceans, I determined to give upon this
map a summary of our knowledge of the contours of the ocean
bed, by means of tints of colour increasing in intensity with
the depth, Such a map, when it can be made generally accurate,
will be of the greatest service in forming an estimate of the
more probable changes of sea and land during the Tertiary
period ; and it is on the effects of such changes that any satis-
factory explanation of the facts of distribution must to a great
extent depend. ;

Other important factors in determining the actual distribution
of animals are, the zones of altitude above the sea level, and the
strongly contrasted character of the surface as regards vege-
tation—a primary condition for the support of animal life. I
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therefore desizned a series of six maps of the regions, drawn on
a uniform scale, on which the belts of altitude are shown by
contour-shading, while the forests, pastuves, deserts, and peren-
nial snows, are exhibited by means of appropriate tints of colour.

These maps will, I trust, facilitate the study of geographical
distribution as a seience, by showing, in some cases, an adequate
cause in-the nature of the terrestrial surface for the actual dis-
tribution of certain groups of animals, As it is hoped they will
be constantly referred to, double folding has been avoided, and
they are consequently rather small; but Mr. Stanford, and his
able assistant in the map department, Mr. Bolton, have taken
great care in wurking out the details from the latest observations;
and this, combined with the clearness and the beauty of their
execution, will 1 trust render them both interesting and in-
structive.

In order to make the book more intelligible to those readers
who have no speeial knowledge of systematic zoology, and to
whom most of the names with which its pages are often crowded
must necessarily be unmeaning, I give a series of twenty plates,
each one illustrating at ence the physieal aspect and the special
znological character of some well-marked division of a region,
Cireat care has been talen to associate in the pictures, such species
ouly as do actually oceur together in nature ; so that each plate
represents a scene which is, at all events, not an iIIIFD&SiblE one,
The species figured all belong to groups which are either pecu-
liar to, or very characteristic of, the region whose zoology they
illustrate ; and it is hoped that these pictures will of themselves
serve to convey a notion of the varied types of the higher
animals in their true geographical relations. The artist, Mr, J.
B, Zwecker, to whose talent as a zoological draughtsman and
great knowledge both of animal and vegetable forms we are
indebted for this set of drawings, died a few weeks after he
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had put the final touches to the proofs. He is known to many
readers by his vigorous illustrations of the works of Sir Samuel
Baker, Livingstone, and many other travellers—but these, his
last series of plates, were, at my special request, executed with
a care, delicacy, and artistic finish, which his other designs
geldom exhibit. It must, however, be remembered, that the
figures of animals here given are not intended to show specific
or generic characters for the information of the scientific zoolo-
gist, but merely to give as accurate an idea as possible, of some
of the more remarkable and more restricted types of beast and
bird, amid the characteristic scenery of their native country;—
and in carrying out this object there are probably few arlists
who would have succesded better than Mr. Zwecker has
done,

The general arrangement of the separate parts of which the
work is composed, has been, to some extent, determined by
the illustrations and maps, which all more immediately belong
to Part ITL. Tt was at first intended to place this part last, but
as this arrangement would have brought all the illustrations
into the second volume, its place was changed,—perhaps in
other respects for the better, as it naturally follows Part IL
Yet for persons not well acquainted with zoology, it will per-
haps be advisable to read the more important articles of Part
IV. (and especially the observations at the end of each order)
after Part II, thus making Part IIL the conclusion of the
work.

Part IV. is, in fact, a book of reference, in which the distri-
bution of all the families and most of the genera of the higher
animals, is given in systematic order. Part 1IL is treated
somewhat more popularly; and, although it is necessarily
erowded with scientific pames (without which the inferences
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and conclusions would have nothing solid to rest on), these may
be omitted by the nontscientific reader, or merely noted as a
certain number or proportion of peculiar generic types. Many
English equivalents to family and generic names are, however,
given; and, assisted by these, it is believed that any reader
capable of understanding Lyell's “ Principles,” or Darwin's
“ Origin,” will have no difficulty in following the main argu-
wments and appreciating the chief conclusions arrived at in the
present work.

To those who are more interested in facts than in theories,
the book will serve as a kind of dictionary of the geography
and affinities of animals. By means of the copious Index, the
native country, the systematic position, and the numerieal
extent of every important and well established genus of land.
animal may be at once discovered ;—information now seattersq
through hundreds of volumes.

Tn the difficult matters of synonymy, and the orthography of
generic names, I have been guided rather by general utility
than by any fixed rules. When I have taken a whole family
group from a modern author of repute, I have generally followed
his nomenclature throughout. In other cases, I use the names
which are to be found in a majority of modern authors, rathey
than follow the strict rule of priority in adopting some newly
discovered appellation of early date. In orthography I haye
adopted all such meodern emendations as seem coming inty
general use, and which do not lead to inconvenience : byt wherg
the alteration is such as to completely change the pronuneciatio,
and appearance of a well-known word, I have not adopted it,
I have also thought it best to preserve the initial letter of well.
known and old-established names, for convenience of reference
to the Indices of established works. As an example T may refer
to Enieurus—a name which has been in use nearly half o

o
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century, and which is to be found under the letter E, in Jerdon's
Birds of India, Blyth’s Catalogue, Bonaparte’s Conspectus, and
the Proceedings of the Zoological Suciety of London down to
1865. Classicists now write Hendeurus as the correct form ;
but this seems to me one of those cases in which orthographical
accuracy should give way to priority, and still more to con-
venience,

In eombining and arranging so much detail from such varied
sources, many errors and omissions must doubtless have occurred.
Owing to my residence at a distance from the scientific libraries
of the metropolis, I was placed at a great disadvantage; and I
could hardly have completed the work at all, had I not been
permitted to have a large number of volumes at once, from the
library of the Zoological Society of London, and to keep them
for months together;—a privilege for which I return my best
thanks to Mr. Sclater the Secretary, and to the Council.

Should my book meet with the approval of working natu-
ralists, I venture to appeal to them, to assist me in rendering
any future editions more complete, by sending me (to the care of
my publishers) notes of any important omissions, or corrections
of any misstatements of fact; as well as copies of any of their
papers or essays, and especially of any lists, catalogues, and
monographs, containing information on the classification or
distribution of living or extinct animals.

To the many friends who have given me information or
assistance 1 beg to tender my sincere thanks. Especially am I

- indebted to Professor Newton, who not only read through much

of my rough MSS., but was so good as to make numerous cor-
rections and ecritical notes, These were of great value to me, as
they often contained o suggested important additional matter,
or pointed out systematio and orthographical inaccuracies,
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Professor Flower was =0 good as to read over my chapters on
extinct animals, and to point out several errors into which T had
fallen.

Dr. Giinther gave me wmuch valuable information on the
classification of reptiles, marking on my lists the best established

and most natural genera, and referring me to reliable sources of
information.

I am also greatly indebted to the following gentlemen for
detailed information on special subjects :—

To Sir Victor Brooke, for a MS. arrangement of the genera
of Bovide, with the details of their distribution:

Tio Mr. Dresser, for lists of the characteristic birds of Northern
and Aretie Europe:

To Dr. Hooker, for information on the colowrs and odours of
New Zealand plants:

To Mr, Kirby, for a list of the butterflies of Chili:

To Professor Mivart, for a classification of the Batrachia, and
an early proof of his article on “ Apes” in the Encyclopedia
Britannien ;

To Mr. Balvin, for correcting my list of the birds of the
Gualapagos, and for other assistance -

To Mr. Sharpe, for MS. lists of the birds of Madagascar
and the Cape Verd Tslands: g

To Canon Tristram,

: for a detailed arrangement of the difficult
family of the warblers,—Sylviide -

To Viscount Walden, for notes an the s
ui: t‘.l?e Pyenonotide and Timaliide, and for an early proof of
his list of the birds of the Philippine Tslands,

I also have to

ystematic arrangement

thank many naturgl;
IB-f.SI hﬂth i 1 -
try and abroad, who have sent in this cou

e copies of their papers;
and T trust they will continye to favon , P ]
manmer, r me in the same
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An author may easily be mistaken in estimating his own
work. [ am well aware that this first outline of a great
subject is, in parls, very meagre and sketchy; and, though
perhaps overburthened with some kinds of detail, yet leaves
many points most inadequately treated. It is therefore with
some hesitation that I venture to express the hope that I have
made some approach to the standard of excellence I have aimed
at ;—which was, that my book should bear a similar relation to
the eleventh and twelfth chapters of the * Origin of Species,” as
My, Darwin's “ Animals and Plants under Domestication " does
to the first chapter of that work. Should it be judged worthy
of such a rank, my long, and often wearisome labours, will be
well repaid.

Magrc, 1876,
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ERRATA IN VOL. L

T have detected several misprints and small errors in the final impression, and
Dr. Meyer, who has translated the work into German, has kindly communicated all
that he has noticed. It is not thought necessary to give here all the smaller ortho-
graphieal errors, most of which will be corrected in the Index. The following seem,
however, to be of sufficient importance to justify me in asking my readers to
correct them in their copies.

Page 93, 12 lines from foot, for Hocco read Houxin,
o BT, line 2, for Hoceo yed Hoaxin, 3
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o 177, line 6, for Lycanide read Zygmnide,
+» 183, line 20, for third read fourth.
»r 288, line 18, for Spivigidea read Sphingidea,
s 242, dnsert | 822 | Tamdas | 1 | All Northorn Asia | N, Amerieq,
o J4B, Inst Vioe, faserd in Zacd cpbeinen (0),
o 200, line 20, for Motocilla read Dudytes,
o 827,12 lines from foot, affer Hindosten reed nnd,
o 281, lost line, for Fethgopsis vend Fethapophis,
sy 840, ling 15, for Edolius read Bl
gy 348, line 17, for Flores read New Guoines
5 871, 11 lines from foot, for and Borneo vend Borneo and Philippines,
s 391, 10 lines from foot, after Celebes add and the Papuan Tslands,
301, 9 lines from foot, omil New Cuinea or
414, 6 lines from foot, for Epimachus rend Seleueides,
55 415, line 10 Jer  ditte  read  ditto.
o 427, line 20, after Celebes adid and on some of the Philippine Tslands,
s 427, 5 lines from foot, for tusks read jaw,
462, 15 lines from foot, fir p. 156 road p. 166,
474, 0 lines from foot, affer Celebes mid Papua,
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INKTROLDUCTORY.

It is a fact within the experience of most persons, that the
various species of animals are not uniformly dispersed over the
gurface of the country. If we have a tolerable acquaintance
with any district, be it a parish, a county, or a larger extent of
territory, we soon become aware that each well-marked portion
of it has some peculiarities in its animal productions. If we
want to find certain birds or certain insects, we have not only to
choose the right season but to go to the right place. If we
travel beyond our distriet in various directions we shall almost
certainly meet with something new to us; some species which
we were accustomed to see almost daily will disappear, others
which we have never seen before will make their appearance.
It we go very far, so as to be able to measure our journey by
degrees of latitude and longitude and to perceive important
changes of climate and vegetation, the differences in the forms of
animal life will become greater; till at length we shall come to a
country where almost everything will be new, all the familiar
creatures of our own district being replaced by others more or
less differing from them.

If we have been observant during our several journeys, and
have combined and compared the facts we have collected, it will
become apparent that the change we have witnessed has been
of two distinet kinds. In our own and immediately surround-
ing districts, particular species appeared and disappeared because
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the soil, the aspect, or the vegetation, was adapted to them or 5%
the reverse. The marshes, the heaths, the woods and forests,
the chalky downs, the rocky mountains, had each their peculiar
inhabitants, which reappeared again and agnin as we came to
tracts of country suitable for them. But as we got further away
we began to find that localities very similar to those we had
left behind were inhabited by a samewhat different set of species;
and this difference increased with distance, notwithstanding
that almost identical external conditions might be often met
with. The first class of changes is that of stafions ; the second
that of habitats. The one is a local, the other a geographical
phenomenon. The whole area over which a particular animal
is found may consist of any number of stations, but rarely of
maore than one habifel. Stations, however, are often so extensive
as to include the entire range of many species. Such are \he -
great seas and oceans, the Siberian or the Amazonian forests, ’i’
the North African deserts, the Andean or the Himalayan -
highlands.

There is yet another difference in the nature of the chanee ’
we have been considering. The new animals which we me?:t
with as we travel in- any direction from our starting point, are
some of them very much like those we have left behind us, |
and can be at once referred to familiar types; while others
are altogether unlike anything we have seen 4t home. When
we reach the Alps we find another kind of squirrel, in Soui),.
ern Italy a distinet mole, in Southern Europe fresh warbleps
and unfamiliar buntings. We meet also with totally new
forms ; as the glutton and the snowy owl in Northern, the genet
and the hoopoe in Southern, and the saiga antelope ang
collared pratincole in Fastern Europe. The first series ape
examples of what are termed represeniedive species, the secop]
of distinct groups or fypes of animals. The one represents g
comparatively recent modification, and an origin in or near the k
locality where it oceurs ; .t.he nl-lt:[ﬂ' is & result of very ancient _
changes both organic and inorganic, and is connected with some ..
of the most curious and difficult of the problems we shall have W

to discuss,
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Having thus defined our subject, let us glanee at the opinions
that have generally prevailed as to the nature and causes of
the phenomena presented by the geographical distribution of
animals.

It was long thought, and is still a popular notion, that the
manner in which the various kinds of animals are dispersed
over the globe is almost wholly due to diversities of climate and
of vegetation. There is indeed much to favour this belief. The
arctic regions are strongly characterised by their white bears
and foxes, their reindeer, ermine, and walruses, their white
ptarmigan, owls, and falcons ; the temperate zone has its foxes
and wolves, its rabbits, sheep, beavers, and marmots, its SPAITOWS
and its song birds ; while tropical regions alone produce apes and
elephants, parrots and peacocks, and a thousand strange quadru-
peds and brilliant birds which are found nowhere in the cooler
regions. So the camel, the gazelle and the ostrich live in the
desert; the bison on the prairie; the tapir, the deer, and the
jagnar in forests. Mountains and marshes, plains and rocky
precipices, have each their animal inhabitants; and it might well
be thought, in the absence of accurate inquiry, that these and
other differences would sufficiently explain why most of the
regions and countries into which the earth is popularly divided
should have certain animals peculiar to them and should want
others which are elsewhere abundant.

A more detailed and accurate knowledge of the productions of
different portions of the earth soon showed that this explanation
was quite insufficient; for it was found that countries exceed-
ingly similar in climate and all physical features may yet have
very distinet animal populations, The equatorial parts of Africa
and South America, for example, are very similar in climate
and are both covered with luxuriant forests, yet their animal life
i5 widely different; elephants, apes, leopards, guinea-fowls
and touracos in the one, are replaced by tapirs, prehiensile-
tailed monkeys, jaguars, curassows and toucans in the other.

“Again, parts of South Africa and Australia are wonderfully

similar in their soil and climate ; yet one has liong, antelopes,
zebras and giraffes ; the other only kangaroos, wombats, phalan-
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gers and mice. In like manner parts of North America and
Europe are very similar in all essentials of soil climate and
vegetation, yet the former has racoons, opossums, and humming-
birds ; while the latter possesses moles, hedgehogs and true fly-
catchers. Equally striking are the facts presented by the
distribution of many large and important groups of animals,
Marsupials (opossums, phalangers &c.) are found from temperate
Van Diemen’s land to the tropical islands of New Guinea and
Celebes, and in America from Chili to Virginia. No crows
exist in South America, while they inhabit every other part of
the world, not excepting Australin. Antelopes are found only
in Africa and Asia; the sloths only in South Ameriea ; the true
lemurs are confined to Madagascar, and the birds-of-paradise to
New Guinea.

If we examine more closely the distribution of animals in
any extensive region, we find that different, though closely allied
gpecies, are often found on the opposite sides of any considerable
barrier to their migration. Thus, on the two gides of the Andes
and Rocky Mountains in America, almost all the mammalia, birds,
and insects are of distinct species. To a less extent, the Alps
and Pyrenees form a similar barrier, and even great rivers and
river plains, as those of the Amazon and Ganges, separate more
or less distinet groups of animals. Arms of the sea are still
more effective, if they are permanent; a cirenmstance in some
measure indicated by their depth. Thus islands far away from
land almost always have wery peculiar animals found nowhere
else; as is strikingly the case in Madagascar and New Zealand,
and to a less degree in the West India islands. But shallow
straits, like the English Channel or the Straits of Malacea, are
not found to have the same effect, the animals being nearly or
quite identical on their opposite shores. A change of climate or
a change of vegetation may form an equally effective barrier to
migration. Many tropical and pulal: animals are pretty accu-
rately limited by certain isothermal lines; and the limits of the
great forests in mgs?: parts of the world strictly determine the
ranges of many species.

Naturalists have now arrived at the conelusion, that by some
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slow process of development or transmutation, all animals have
been produced from those which preceded them ; and the old
notion that every species was specially created as they now
exist, at a particular time and in a particular spot, is abandoned
as opposed to many striking facts, and unsupported by any
evidence. This modification of animal forms took place very
slowly, so that the historieal period of three or four thousand
years has hardly produced any perceptible change in a single
species. ILven the time since the last glacial epoch, which on
the very lowest estimate must be from 50,000 to 100,000 years,
has only served to modify a few of the higher animals into very
slightly different species. The changes of the forms of animals
appear to have accompanied, and perhaps to have depended
on, changes of physical geography, of climate, or of vegetation;
since it is evident that an animal which is well adapted to one
condition of things will require to be slightly changed in con-
stitution or habits, and therefore generally in form, structure, or
colour, in order to be equally well adapted to a changed
condition of surrounding circumstances. Animals multiply so
rapidly, that we may consider them as continually trying to
extend their range; and thus any new land raised above the
sea by geological causes becomes immediately peopled Ly a
crowd of competing inhabitants, the strongest and best adapted
of which alone succeed in maintaining their position.

If we keep in view these facts—that the minor features of the
earth’s surface are everywhere slowly changing; that the forms,
and structure, and bhabits of all living things are also slowly
changing ; while the great features of the earth, the continents,
and oceans, and loftiest mountain ranges, only change after very
long intervals and with extreme slowness; we must see that
the present distribution of animals upon the several parts of
the earth’s surface is the final produet of all these wonderful
revolutions in organie and inorganic nature. The greatest and
most radical differences in the productions of any part of the
globe must be dependent on isolation by the most effectual
and most permanent barriers, That ocean which has remained
broadest and deepest from the most remote geological epoch
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will separate countries the productions of which most widely — -‘&L 4

and radically differ; while the most recently-depressed seas,
or the last-formed mountain ranges, will separate countries
the productions of which are almost or quite identical. It
will be evident, therefore, that the study of the distribution
of animals and plants may add greatly to our knowledge
of the past history of our globe. It may reveal to us, in a
manner which. no other evidence ean, which are the oldest
and most permanent features of the earth’s surface, and which
the newest. It may indicate the existence of islands or conti-
nentzs now sunk beneath the ocean, and which have left no
record of their existence save the animal and vegetable pro-
ductions which have migrated to adjacent lands. Tt thus
becomes an important adjunct to geology, which can rarely do
more than determine what lands have been raized above the
waters, under what conditions and at what period; but can
seldom ascertain anything of the position or extent of those
which have sunk beneath it. Our present study may often
enable us, not only to say where lands must have recently
disappeared, but also to form some judgment as to their ex-
tent, and the time that has elapsed since their submersion,

Having thus briefly sketched the nature and objects of the
subject we have to study, it will be necessary—before entering
on a detailed examination of the zoological features of the
different parts of the earth, and of the distribution of the orders,
families, and genera of animals—to examine certain preliminary
facts and principles essential for onr guidance. We must first
inquire what are the powers of multiplication and dispersal of
the various groups of animals, and the nature of the barriers
that most effectually limit their range. We have then to
consider the effects of changes in physical geography and in
climate ; to examine the nature and extent of such changes g8
have been known to occur; to determine what others are possible
or probable; and to ascertain the Tari!:uus modes in which such
changes affect the structure, the distribution, or the Very exist-
ence of animals,

3V
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Two subjects of a different nature must next engage our
attention. We have to deal with two vast masses of facts,
each involving countless details, and requiring subdivision and
grouping to be capable of intelligible treatment. All the con-
tinents and their chief subdivisions, and all the more important
islands of the globe, have to be compared as regards their vari-
ous animal forms, To do this effectively we require a natural
division of the eaith especially adapted to our purpose; and we
shall have to discuss at some length the reasons for the particular
system adopted,—a discussion which must to some extent
anticipate and summarize the conclusions of the whole work.
We have also to deal with many hundreds of families and many
thousands of genera of animals, and lere too a true and natural
classification is of great importance. We must therefore give a
conneeted view of the classification adopted in the wvarious
classes of animals dealt with.

And lastly, as the existing distribution of animals is the
result and outcome of all preceding changes of the earth and of
its inhabitants, we require as much knowledge as we can get of
the animals of each country during past geological epochs, in
order to interpret the facts we shall acenmulate. We shall,
therefore, enter upon a somewhat detailed sketch of the various
forms of extinet animals that have lived upon the earth during
the Tertiary period; discuss their migrations at various epochs,
the changes of physical geography that they imply, and the
extent to which they enable us to determine the birthplace
of certain families and genera.

The preliminary studies above enumerated will, it is believed,
enable us to see the bearing of many facts in the distribution of
animals that would otherwise be insoluble problems; and, what
o hardly less valuable, will teach us to estimate the compara-
tive iITIPrJ['t.nn{;E of the various groups of m:imals, and to avoid
the common ervor of cutting the gordian knot of each difficulty
by vast hypothetical changes in existing continents and oceans
—probably the most permanent features of our globe.



CHAPTER II.
THE MEANS OF DISPERSAL AND THE MIORATIONS OF ANIMALS,

ALL animals are capable of multiplying so rapidly, that if a
single pair were placed in a continent with alundance of food
and no enemies, they might fully stock it in a very short time,
Thus, a bird which produces ten pairs of young during its life-
time (and this is far below the fertility of many birds) will, if
we take its life at five years, increase to a hundred millions in
about forty years, a number sufficient to stock a large country,
Many fishes and insects are capable of multiplying several
thousandfold each year, so that in a few years they would reach
billions and trillions. Even large and slow breeding mammals,
which have only one at a birth but continue to breed from eight
to ten successive years, may increase from a single pair to ten
millions in less than forty years.

PBut as animals rarely have an unoceupied country to breed
in, and as the food in any one district is strictly limited, their
natural tendency is to roam in every direction in search of fresh
pastures, or new hunting grounds. In doing 80, however, they
meet with many obstacles. TRocks and mountains have to he
climbed, rivers or marshes to be crossed, deserts or forests tg pe
traversed ; while narrow straits or "i‘lr'lidﬂl' arms of the sea separate
jslands from the main land or continents from each other, We
have mow to inquire what facilities the different classes of
animals have for ﬂ'gfe‘.[‘m}]]ﬂ]'lg these Ubﬂtﬂﬂ]&s, and what kind of
barriers ave most effectual in checking their progress.

Means of Dispersal of Mammalin—Many of the largest mam-
malia ave able to roam over whole continents and are hardly

L
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stopped by any physical obstacles. The elephant is almost

equally at liome on plains and mountaing, and it even elimbs to

the highest summit of Adam’s Peak in Ceylon, which is so steep
. and rocky as to be very difficult of ascent for man. It traverses

rivers with great ease and forces its way through the densest
jungle.. There seems therefore to be no limit to its powers of
wandering, but the necessity of procuring food and its capacity
of enduring changes of climate. The tiger is another animal with
great powers of dispersal. It crosses rivers and sometimes even
swims over narrow straits of the sea, and it can endure the
severe cold of North China and Tartary as well as the heats of
the plains of Bengal. The rhinoceros, the lion, and many of the
ruminants have equal powers of dispersal ; so that wherever there
is land and sufficient food, there are no limits to their possible
range. Other groups of animals are more limited in their migra-
tions. The apes, lemurs, and many monkeys are so strictly
adapted to an arboreal life that they can never roam far beyond
the limits of the forest vegetation. The same may be said of
the squirrels, the opossums, the arboreal cats, and the sloths, with
many other groups of less importance. Deserts or open country
are equally essential to the existence of others. ~The camel, the
hare, the zebra, the giraffe and many of the antelopes could not
exist in a forest country any more than could the jerboas or the
prairvie marmots,

There are other animals which are confined to mountains, and
eould not extend their range into lowlands or forests. The goats
and the sheep are the most striking group of this kind, inhabit-
ing many of the highest mountains of the globe; of which the
European ibex and mouflon are striking examples. Rivers are
equally necessary to the existence of others, as the beaver, otter,
water-vole and capybara; and to such animals high mountain-
ranges or deserts must form an absolutely impassable barrier.

Climate as a Limit to the Range of Mammals—Climate appears
to limit the range of many animals, though there is some reason
s to believe that in many eases it is not the climate itself so much
as the change of vegetation consequent on climate which produces
the effect. The quadrumana appear to be limited by climate,

s
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since they inhabit almost all the tropical regions but do not
range more than about 10° beyond the southern and 12° beyond
the northern tropic, while the great bulk of the species are
found only within an equatorial belt about 30° wide. But as
these animals are almost exclusively fruit-eaters, their distribu-
tion depends as much on vegetation as on temperature ; and this
is strikingly shown by the fact that the Semmnopithecus schista-
ceus inhabits the Himalayan mountains to a height of 11,000
feet, where it has been seen leaping among fir-trees loaded with
snow-wreaths !  Some northern animals are bounded by the
isothermal of 32°. Such are the polar bear and the walrus,
which cannot live in a state of nature far beyond the limits of
the frozen ocean ; but as they live in confinement in temperate
countries, their range is probably limited by other conditions
than temperature.

We must not therefore be too hasty in concluding, that animals
which we now see confined to a very hot or a very cold climate
are incapable of living in any other. The tiger was once con-
sidered a purely tropical animal, but it inhabits permanently the
cold plains of Manchuria and the Amoor, a country of an almost
arctic winter climate. Few animals seem to us more truly in-
habitants of hot countries than the elephants and rhinoceroses ;
yet in Post-tertiary times they roamed over the whole of the
northern continents to within the arctic circle ; and we know that
the climate was then as cold ag it is now, from their entire hodies
being preserved in ice.  Some change must recently have
oceurred either in the climate, soil, or vesetation of Northern
Asia which led to the extinetion of these forerunners of existing
tropical species; and we must always bear in mind that similar
changes may have acted upon other species which we now find
restricted within narrow limits, but which may once have roamed
over a wide and varied territory.

Valleys and Rivers us Barriers to Mammals—To animals which
thrive best in dry and hilly regions, a broad level and marshy
valley must often prove an effectual barrier. The difference of
vegetation and of insect life, together with an unhealthy atmos-
phere, no doubt often checks migration if it is attempted, Thus
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many animals are restricted to the slopes of the Himalayas
or to the mountains of Central India, the flat valley of the
Ganges forming a limit to their range. In other cases, however,
it is the river rather than the wvalley which iz the barrier. In
the great Amazonian plains many species of monkeys, birds, and
even insects are found up to the river banks on one side but do
not cross to the other. Thus in the lower part of the Rio Negro
two monkeys, the Jacchus bicolor and the Brachiurus couxion, are
found on the north bank of the river but never on the south,
where a red-whiskered Pithecia is alone found. Higher up Ateles
panizens extends to the north bank of the river while Lagothriz
humboldtii comes down to the south bank; the former being a
native of Guiana, the latter of Ecuador. The range of the birds
of the genus Psophia or trumpeters, is also limited by the rivers
Amazon, Madeira, Rio Negro and some others; so that in these
cases we are able to define the limits of distribution with an
unusual degree of accuracy, and there is little doubt the same
barriers also limit a large number of other species.

Arms of the Sea as Barriers to Mammals.—Very few mammals
can swim over any considerable extent of sea, although'man}' can
swim well for short distances. The jaguar traverses the widest
streams in South America, and the bear and bison eross the
Mississippi ; and there can be no doubt that they could swim over
equal widths of salt water, and if accidentally carried out to sea
might sometimes succeed in reaching islands many miles distant.
Contrary to the common notion pigs can swim remarkably well.
Sir Charles Lyell tells us in his “ Principles of Geology * that
during the floods in Scotland in 1829, some pigs only six months
old that were carried out to sea, swam five miles and got on
shore again. e also states, on the authority of the late Edward
Forbes, that a pig jumped overboard to escape from a terrier in
the Grecian Archipelago, and swam safely to shore many miles
distant. These facts render it probable that wild pigs, from
their greater strength and activity, might under favourable cir-
cumstances cross arms of the sea twenty or thirty miles wide;
and there are facts in the distribution of this tribe of animals
which seem to indicate that they have sometimes done so. Deey
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take boldly to the water and can swim considerable distances,
but we have no evidence to show how long they could live at
sea or how many miles they could traverse. Squirrels, rats, and
lemmings often migrate from northern countries in bands of
thousauds and hundreds of thousands, and pass over rivers, lakes
and even arms of the sea, but they generally perish in the salt-
water. Admitting, however, the powers of most mammals to
swim considerable distances, we have no reason to believe that
any of them could traverse without help straits of upwards of
twenty miles in width, while in most cases a channel of half
that distance would prove an effectnal barrier,

Tee-floes and Driftwood as Aiding the Dispersal of Mammals.—
In the arctic regions icebergs originate in glaciers which de-
scend into the sea, and often bear masses of gravel, earth, and
even some vegetation on their surfaces; and extensive level ice-
fields break away and float southwards. These might often
carry with them such arctic quadrupeds as frequent the ice, or
even on rare occasions true land-animals, which might some-
times be stranded on distant continents or islands, But a more
effectual because a more wide-spread agent, is to be found in
the uprooted trees and rafts of driftwood often floated down
great rivers and carried out to sea. Such rafts or islands are
sometimes seen drifting a hundred miles from the mouth of the
Ganges with living trees erect upon them ; and the Amazon, the
Orinoco, Mississippi, Congo, and most great rivers produce
gimilar rafts. Spix and Martius declare that they saw at differ-
ent times on the Amazon, monkeys, tiger-cats, and squirrels,
being thus carried down the stream. On the Parana, pumas,
squirrels, and many other qlm,drupe.da have becfn seen on these
rafts ; and Admiral W. H. Smyth 1nfurmcd. Sir C. Lyell that
among the Philippine islands after a lr‘urrmane, he met with
floating masses of waod with +t-rees growing upon them, so that
they were ab first mistaken for islands till it was found that they
were tapidly drifting along. Here therefore, we have ample
means for carrying all the smaller and especially the arborpal
mammals out to sea; and althongh in most cases they would
perish there, yet in some favourable instances strong winds or

i
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unusual tidal currents might carry them safely to shores per-
haps several hundred miles from their native country. The fact
of green trees so often having been seen erect on these rafts is
most important ; for they would act as a sail by which the raft
might be propelled in one direction for several days in succession,
and thus at last reach & shore to which a current alone would
never have carried it.

There are two groups of mammals which have quite excep-
tional means of dispersal—the bats which fly, and the cetacea,

_seals, &c., which swim. The former dare capable of traversing

considerable spaces of sea, since two North American species
either regularly or occasionally visit the Bermudas, a distance
of 600 miles from the mainland. The oceanic mammals (Wwhales
and porpoises) seem to have no barrier but temperature; the
polar species being unable to cross the equator, while the tropical
forms are equally unfitted for the cold polar waters. The shore-
feeding manatees, however, can only live where they find food ;
and a long expanse of rocky coast would probably be as com-
plete a barrier to them as a few hundred miles of open ocean.
The amphibious seals and walruses seem many of them to be
capable of making long sea journeys, some of the species being
found on islands a thousand miles apart, but none of the arctic
ave identical with the autartic species.

The otters with one exception are freshwater animals, and we
have no reason to believe they could or would traverse any great
distances of salt water. In fact, they would be less liable to
dispersal across arms of the sea than purely terrestrial species,
since their powers of swimming would engble them to regain
the shore if accidentally carried out to sea by a sudden flood.

Means of Dispersal of Birds—TIt would seem at first sight that
no barriers could limit the range of birds, and that they ought
to be the most ubiquitous of living things, and little fitted there-
fore to throw any light on the laws or causes of the geographical
distribution of animals, This, however, is far from being the
case; many groups of birds are almost as strictly limited hy
barriers as the mammalia; and from their larger numbers and
the avidity with which they have been collected, they furnish
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materials of the greatest value for our present study. The
different groups of hirds offer remarkable contrasts in the extent
of their range, some being the most cosmopolite of the higher
animals, while others are absolutely confined to single spots on
the earth's surface. The petrels (Procellariide) and the gulls
(Laride) are among the greatest wanderers; bub most of the
species are confined to one or other of the great oceans, or to the
arctic .o antarctic seas, a few only being found with scarcely
any variation over almost the whole globe. The sandpipers and
plovers wander along the shores as far as do the petrels over the
ocean. Great numbers of them breed in the avetic regions and
migrate as far as India and Anstralia, or down to Chili and
Brazil ; t—hg species of the old and new wm-lds_, however, being
generally distinet. In striking confrast to these wide ranges
we find many of the smaller perching birds, with some of the
parrots and pigeons, eonfined to small islands of'a few square
miles in extent, or to gingle valleys or mountains on the main-
land. oY

Dispersal of Birds by Winds—Those groups of birds which
possess no powers of flight, such as the ostrich, cassowary, and
apteryx, are in exactly the same position as mammalia as regards
their. means of dispersal, or are perhaps even inferior to them ;
gince, although they are able to cross rivers by swimming, it is
doubtful if they could remain so long in the water as most land
quadrupeds, A very large number of short-winged birds, sucl
as toucans, pittas, and wrens, ave perhaps worse off ; for they can
fly very few miles at a time, and on falling into the water woull
spon he drowned.. Tt is only the strong-flying species that can
venture to cross any great width of sea; and even these rarely do
so unless compelled by necessity to migrate in search of food, or
to a more genial climate. Small and weak birds are, however,
often carried accidentally-across great widths of ocean by violent
gales. This is well sxemplﬁ:ied by the large numbers of
stragolers from North Amemca: which annually reach the
Bermudas. No less than sixty-nine species of American birds
have occurred in Europe, most E:f them in Britain and Heligo-
land. They consist chiefly of migratory birds which in autumn

A
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return along the eastern coasts of the United States, and often
fly from point to point across bays and inlets. They are then
liable to be blown out to sea by storms, which are prevalent at
this season ; and it is almost always at this time of year that
their occurrence has been noted on the shores of Europe. It
may, however, be doubted whether this is not an altogether
modern phenomenon, dependent on the number of vessels con-
stantly on the Atlantic which afford resting-places to the wan-
derers; asit is hardly conceivable that such birds as titlarks,
cnckoos, wrens, warblers, and rails, eould remain on the wing
without food or rest, the time requisite to pass over 2,000 miles
of ocean, It is somewhat remarkable that no European birds
reach the Ameriean coast but a few which pass hy way of
Iceland and Greenland; whereas a considerable number do
reach the Azores, fully half way across; so that their absence
can hardly be due to the prevailing winds being westerly. The
case of the Azores is, however, an argument for the unassisted
passage of birds for that distance ; since l}w'.-.qf the finches are
peculiar ‘species, but closely allied to BEuropean forms, so that
their progenitors must, probably, have reached the islands before
the Atlantic was a commerecial highway.

Barriers to the Dispersal of Birds—We have seen that, as a
rule, wide oceans are an almost absolute barrier to the passage of
most birds from one continent to another; but much narrower
seas and straits are also very effectual barriers where the habits
of the birds are such as to preserve them from being carried
away by atorms, All birds which frequent thickets and forests,
and which feed near or on the ground, are secure from guch
accidents; and they are also restricted in their range by the
extent of the forests they inhabit. In South Ameriea a large
number of the hirds have their ranges determined by the ex-
tent of the forest eountry, while others ave equally ]iﬂlit_Ed to the
open plains, Such species are also bounded by mountan ranges
whenever these rise above the woody region. (Great rivers, such
as the Amazon, also limit the range af*m;qu;,f birds, even when
there would seem to be no difficulty in their crossing them, The

supply of food, and the kind of vegetation, soil, and climate
G
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best suited to a bird's habits, ave probably the causes which mark
out the exact limits of the range of each species ; to which must
be added the prevalence of enemies of either the parent birds,
the eggs, or the young. In the Mulay Archipelago pigeons abound
most where monkeys do not occur; and in South America the
same birds are comparatively scarce in the forest plains where
monkeys are very abundant, while they are plentiful on the open
plains and campos, and on the mountain plateanx, where these
nest-hunting quadrupeds are ravely found. Some birds are
confined to swamps, others to mountains ; some can only live on
rocky streams, others on deserts or grassy plains,

The Phenomena of Migration—The term “ migration” is often
applied to the periodical or irreguilar movements of all animals ;
but it may be questioned whether there are any regular mi-
grants but birds and fishes. The annual or periodical movements
of mammalia are of a different class. Monkeys ascend the
Himalayas in summer to a height of 10,000 to 12,000 feet, and
descend again in winter. Wolves everywhere descend from the
mountains to the lowlands in severe weather. In dry seasons
great herds of antelopes move southwards towards the Cape of
Good Hope. The well-known lemmings, in severe winters, at
long intervals, move down from the mountains of Scandinavia in
immense numbers, crossing lakes and rivers, eating their way
through haystacks, and surmounting every obstacle till they
reach the sea, whence very few returmn. "The alpine hare, the
aretic fox, and many other animals, exhitit similar phenomena
an a smaller seale: and generally it may be said, that whenever
a favourable succession of seasons has led to a great multipli-
cation of any species, it must on the pressure of hunger seek
food in fresh localities. For such movements as these we have
no special term. The summer and winter movements lhest
correspond to true migration, but they are always on a small
scale, and of limited extent; the other movements are rather
temporary ineursions than true migrations,

The annual movements of many fishes are more strictly
analogous to the migration of birds, since they take place
in large bodies and often to considerable distances, and are
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immediately connected with the process of reproduction. Some,
as the salmon, enter rivers; others, as the herring and mackerel,
approach the coast in the breeding season ; but the exact course
of their migrations is unknown, and owing to our complete
ignorance of the area each species occupies in the ocean, and the
absence of such barriers and of such physical diversities as ocour
on the land, they are of far less interest and less connected with
our present study than the movements of birds, to which we
shall now confine ourselves.

Migrations of Birds—In all the temperate parts of the glohe
there are a considerable number of birds which reside only a
part of the year, regularly arriving and leaving at tolerably fixed
epochs. In our own country many northern birds visit us in
winter, such as the fieldfare, redwing, snow-bu nbing, turnstone,
and numerous ducks and waders; with a few, like the black red-
start, and (according to Rev. C. A. Johns) some of the woodcocks
from the south. In the summer a host of birds appear—the
cuckoo, the swifts and swallows, and numerous warblers, heing
the most familiar,—which stay to build their nests and rear their
Young, and then leave us again. These are true migrants; but
a number of other birds visit us occasionally, like the waxwing,
the oriole, and the bee-eater, and can only be classed as
stragglers, which, perhaps from too rapid multiplication one year
and want of food the next, are driven to extend their ordinary
range of migration to an unusual degree. We will now endeavour
to sketch the chief phenomena of migration in different
conntries,

Furope—1Tt is well ascertained that most of the birds that
spend their spring and summer in the temperate parts of Europe
pass the winter in North Africa and Western Asia. The winter
visitants, on the other hand, pass the summer in the extreme
north of Europe and Asia, many of them having been found to
breed in Lapland. The arrival of migratory birds from the
south is very constant as to date, seldom varying more than a
week or two, without any regand to the weather at the time;
but, the departure is less constant, and more dependent on the

‘weather. Thus the swallow always comes to us about the middle

c2
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of April, however cold it may be, while its departure may take
place from the end of September to late in October, and is said by
Forster to occur on the first N, or N.E. wind after the 20th of
September.

Almost all the migratory birds of Europe go southward to
the Mediterranean, move along its consts east or west, and cross
over in three places only ; either from the south of Spain, in the
neighbourhood of Gibraltar, from Sicily over Malta, or to the
east by Greece and Cyprus. They are thus always in sight of
land. The passage of most small birds (and many of the larger
ones too) takes place at night; and they only cross the Mediter-
ranean when the wind is steady from near the east or west,
and when there is moonlight.

It is a curious fact, but one that seems to he well authenti-
cated, that the males oftenr leave before the females, and both
before the young birds, which in considerable numbers migrate
later and alone. These latter, however, seldom go so far as the
old ones ; and numbers of young birds do not cross the Mediter-
ranean, but stay in the south of Europe. The same rale applies
to the northward migration; the young birds stopping short
of the extreme arctic regions, to which the old birds migrate.!
When old and young go together, however, the old birds take
the lead. TIn the south of Europe few of the migratory birds
stay to breed, but pass on to more temperate zones: thus, in the
south of France, out of 350 species only 60 breed there, The
same species is often sedentary in one part of Europe and migra-
tory in another; thus, the chaffinch is a constant resident in
England, Germany, and the middle of France; but a migrant in
the south of France and in Holland : the rook visits the south
of France in winter only: the Faleo tinnunculus is both g
resident and a migrant in the south of France, according tg
M. Marcel de Serres, there being two regular passages every
year, while a certain nmmber always remain,

! Marcel de Serres states this as a general fact for wading and swimming
Lirds. He says that the old birds arrive in the extreme north almost alone
the young remaining on the shores of the Baltie, or on the lukes of Auatrin:
Hungary, and Russin. See his prize essay, Des Causes des Migrations, &e.
2nd. ed., Paris, 1845, p. 121,
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‘We see, then, that migmt'iun is poverned ¥ certain intelligible
laws; and that it varies in many of its dgtails, even in the same
species, according to changed conditions. It may be looked
upon as an exaggeration of a habit common to all locomotive
animals, of moving about in search of food. This habit is greatly
restricted in quadrupeds by their inability to cross the sea or
even to pass through the highly-cultivated valleys of such
countries as Earope ; but the power of flight in birds enables
them to eross every kind of country, and even moderate widths
of sea; and as they mostly travel at night and high in the air,
their movements are difficult to observe, and are supposed to be
more mysterious than they perhaps are. In the tropics birds
move about to different districts according as certain f{ruits
become ripe, certain insects abundant, or as flooded tracts dey
up. On the borders of the tropics and the temperate zone
extends a belt of country of a more or less arid character, and
liable to be parched at the summer solstice. In winter and
early spring its northern margin is verdant, but it soon becomes
burnt up, and most of its birds necessarily migrate to the more
fertile regions to the north of them. They thus follow the spring
or summer as it advances from the south towards the pole, feeding
on the young flower buds, the abundance of juicy larve, and on
the ripening fruits; and as soon as these hecome scarce they
retrace their steps homewards to pass the winter. Otlers whose
home is nearer the pole are driven south by cold, hunger, and
darknesz, to more hospitable climes, rebwrming northward in the
early summer. As a typical example of a migratory bird, let us
take the nightingale. During the winter this bird inhabits
almost all North Africa, Asia Minor, and the Jordan Valley.
“Early in April it passes into Enrope by the three routes already
mentioned, and spreads over Frauce, Britain, Denmark, axid the
south of Sweden, which it reaches by the beginning of May. It
does not emter Brittany, the Channel Islands, or the western part
of England, never visiting Wales, except the extrema south of
Glamorganshire, and rarely extending farther north than York-
shire. It spreads over Central Europe, through Austria and
Hungary to Southern Russin and the warmer parts of Sibevia,
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but it nevertheless breeds in the Jordan Valley, so that in
some places it is only the surplus population that migrates.
In August and September, all who can return to their winter
quarters,

Migrations of this type probably date back from at least the
period when there was continuous land along the route passed
over; and it is a suggestive fact that this land connection is
known to have existed in recent geological times. Britain was
connected with the Continent during, and prohably before, the
glacial epoch ; and Gibraltar, as well as Sicily and Malta, were
also recently united with Afriea, as is proved by the fossil
elephants and other large mammalia found in their caverns, hy
the comparatively shallow water still existing in this part of the
Mediterranean while the remainder is of oceanic profundity,
and by the large amount of identity in the species of land animals
still inhabiting the opposite shores of the Mediterranean. The
submersion of these two traets of land (which were perhaps of
considerable extent) would be a slow process, and from year to
year the change might be hardly perceptible. It is easy to see
how the migration that had once taken place over continuous
land would be kept up, first over lagoons and marshes, then ovar
a narrow channel, and subsequently over a considerable seq,
no one generation of birds ever perceiving any difference in the
route.

There is, however, no doubt that the sea-passage is now very
dangerous to many birds, Cuails cross in immense flocks, ang
great numbers are drowned at sea whenever the weather is uy.
favourable, Some individuals always stay through the wintep
in the south of Europe, and a few even in England and Ireland ;
and were the sea to become a litile wider the migration woy]q
cease, and the quail, like some other birds, would remajy
divided between south Europe and north Africa. Aquatic
birds are observed to follow the routes of great rivers ang
lakes, and the shores of the sea. One great body reaches
central Europe by way of the Danube from the shores of the
Black Sea; another ascends the Rhone Valley from the Guif
of Lyona.
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India and China.—In the peninsula of India and in China
great numbers of northern birds arrive during September and
October, and Jeave from March to May. Among the smaller
birds are wagtails, pipits, larks, stonechats, warblers, thrushes,
buntings, shrikes, starlings, hoopoes, and quails. Some species
of cranes and storks, many ducks, and great numbers of Scolo-
pacidee also visit India in winter; and to prey upon these
come & band of rapacious birds—the peregrine falcon, the hobby,
kestrel, common sparrowhawk, hairier, and the short-eared owl.
These birds are almost all natives of Europe and Western Asia;
they spread over all northern and central India, mingling with
the sedentary birds of the oriental fauna, and give to the orni-
thology of Hindostan at this season quite a European aspect.
The peculiar species of the higher Himalayas do not as a rule
descend to the plains in winter, but merely come lower down the
mountains; and in southern India and Ceylon comparatively
few of these migratory birds appear.

In China the migratory birds fellow generally the coast line,
coming southwards in winter from eastern Siberia and northern
Japan ; while a few purely tropical forms travel northwards in
summer to Japan, and on the mainland as far as the valley of
the Amoor,

North America—The migrations of birds in North America
have been earefully stndied by resident naturalists, and present
some interesting features. The birds of the eastern parts of
North America are pre-eminently migratory, a much smaller pro-
portion being permanent residents than in corresponding latitudes
in Europe, Thus, in Massachusetts there are only about 30 species
of birds which are resident all the year, while the regular
summer visitors are 106. Comparing with this our own couutry,
though considerably further north, the proportions are reversed ;
there being 140 residents and 63 summer visitors. This differ-
ence is clearly due to the much greater length and severity of
the winter, and the greater heat of summer, in America than
with us. The number of permanent residents increases pretty
regularly as we go southward ; but the number of birds at any
lpcality during the breeding season seems to increase as we go
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northward as far as Canada, where, acccr};dij‘lg.to Mr, Allen, more
species breed than in the warm Southern States. Even in the
extreme north, beyond the limit of forests, there are no less than
60 species which breed; in Canada about 160; while in
Carolina there are only 135, and in Louisiana, 130. The extent
of the migration varies greatly, some species only going a few
degrees north and south, while others migrate annually from
the tropics to the extreme north of the continent; and every
gradation occurs between these extremes. Among those which
migrate furthest are the species of Dendreca, and other Ameri-
can flycatching warblers (Mniotiltide), many of which breed
on the shores of Hudson's Bay, and spend the winter in Mexico
or the West Indian islands.

The great migratory movement of American birds is almost
wholly confineéd to the east coast; the birds of the high central
plains and of California being for the most part sedentary, or
only migrating for short distances. All the species which reach
South America, and most of those which winter in Mexico
and Guatemala, are exclusively eastern species: though a few
Rocky Mountain' birds range southward along the plateaux of
E::;nd Guatemala, L.i_nuj. probably not as regular annugl

In America as in Europe birds appear in spring with great
regularity, while the time of the autumnal return is less con-
stant. More curious is the faet, also observed in both hem;i.
spheres, that they do not all return by the same route followeq in
going northwards, some species being constant visitors to certain
localities in spring but not in autumn, others in antumn but g
in spring.

Some interesting cases have been olserved in Americg of o
gradual alteration in the extent of the migration of certain binds,
A Mexican swallow (Hirundo lunifrons) first appeared iy Ohio
in 1815. Year by year it increased the extent of its range gij]
by 1845 it had reached Maine and Canada; and it is now fjuoted
by American writers as extending its annual migrations to
Hudson's Bay. An American wren ( Troglodytes E?’f"ﬂtz'i:t'anm}
is another bird which has spread considerably northwards sinee
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the time of the ornithdélogist Wilson ; and the rice-bird, or “ Bob-
o'-link,” of the Americans, continually widens its range as rice
and wheat are more extensively cultivated. This bird winters
in Cuba and other West Indian Islands, and probably also in
Mexico. In April it enters the Southern States and passes
northward, till in June it reaches Canada and extends west to
the SBaskatchewan River in 54° north latitude. '
South Temperate Ameriea—The migratory birds of this part
of the world have been observed by Mr. Hudson at Buenos
Ayres.  As in Europe and North America, there are winter and
summer visitors, from Patagonia and the tropics respectively.
Species of Pyrocephalus, Milvwlus, swallows, and a humming-
bird, are among the most regular of the summer visitors, They
are all insectivorous birds. From Patagonia species of Twni-
oplera, Cinclodes, and Centrites, come in winter, with two gulls,
two geese, and six snipes and plovers. Five species of swallows
appear at Buenos Ayres in spring, some staying to breed, others
passing on to more temperate regions farther sonth. As a rule
the birds which come late and leave early are the most regular,
Some are very irregular in their movements, the Molothrus bona-
riensis, for example, sometimes leaves early in autumn, some-
times remains all the winter. Some resident birds also move in
winter to districts where they are never seen in summer,
General Remarks on. Migration.—The preceding summary of
the main facts of migration (which might have been almost in-
definitely extended, owing to the great mass of detailed infor-
mation that exists on the subject) appears to accord with the
view already suggested, that the *instinet” of migration has
arisen from the habit of wandering in search of food common to
all animals, hut greatly exaggerated in the ease of birds by their
powers of flight and by the necessity for procuring a large
amount of soft insect food for their unfledged young. Migra-
tion m_its simple form may be best studied in North America,
where it takes place over a continuous land surface with a con-
siderable change of climate from south to north. We have here
(as probably in Europe and elsewhere) every grade of migration,
from species which merel y shift the northern and southern
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limits of their range a few hundred miles, so that in the central —=% - _
parts of the area the species is a permanent resident, to others

which move completely over 1,000 miles of latitude, so that in

all the intervening districts they are only known as birds of

passage. Now, just as the rice-bird and the Mexican swallow

have extended their migrations, owing to favourable conditions

induced by human agency ; so we may presume that large num-

bers of species would extend their range where favourable con-

ditions arose through natural causes. If we go back only as

far as the height of the glacial epoch, there is reason to believe

that all North America, as far south as about 40° north latitude,

was covered with an almost continuous and perennial ice-sheet,

At this time the migratory birds would extend up to this barrier

(which would probably terminate in the midst of luxuriant

vegetation, just as the glaciers of Switzerland now often termi-

nate amid forests and corn-fields), and as the cold decreased and i

the ice retired almost imperceptibly year by year, would follow =~ .
it up farther and farther according as the peeuliarities of vegeta-

tion and insect-food were more or less suited to their saveral
constitutions, It is an ascertained fact that many individual

birds return year after yearto build their nests in the same

spot. This shows a strong local attachment, and s in fact:

the faculty or feeling on which their Very existenca ’pmbnm}:

depends. For were they to wander at random each Year, they l.
would almost certainly not meet with places so well suited to :
them, and might even get into districts where they or their

young would inevitably perish. Tt is also a curious fact that in

§0 many cases the old birds migrate first, leaving the young ones

behind, who follow some short time later, but do not 20 so far as

their parents. This is very strongly opposed to the notign of j
an imperative instinet. The old birds have been before, the i
young have not ; and it is only when the old ones have all gp
nearly all gone that the young go too, prabably following some
of the latest stragglers. They wander, however, almost at il
dom, and the majority are destroyed before the next spring.
This is proved by the fact that the birds which retyrn in spring
are as a rule not more numerous than those which came the

o .
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preceding spring, whereas those which went away in autumn
were two or three times as numerous. Those young birds that
do get back, however, have learnt by experience, and the next
year they take care to go with the old ones. The most striking
fact in favour of the “ instinet™ of migration is the “ agitation,”
or excitement, of confined birds at the time when their wild
companions are migrating. It seems probable, however, that
this is what may be called a social excitement, due to the
anxious cries of the migrating birds; a view supported by the
fact stated by Marcel de Serres, that the black swan of Australia,
when domesticated in Europe, sometimes joins wild swans in
their northward migration. 'We must remember too that migra-
tion at the proper time is in many cases absolutely essential to
the existence of the species; and it is therefore not improbable
that some strong social emotion should have been gradually
developed in the race, by the circumstance that all who for
want of such emotion did not join their fellows inevitably
perished.

The mode by which a passage originally overland has been
converted into one over the sea offers no insuperable difficulties,
as has already been pointed out. The long flights of some birds
without apparently stopping on the way is thought to be inex-
plicable, as well as their finding their nesting-place of the
previous year from a distance of many hundreds or even a
thousand miles. But the observant powers of animals are very
great; and birds flying high in the air may be guided by the
Physical features of the country spread out beneath them in a
way that would be impracticable to purely terrestrial animals.

It is assumed by some writers that the breeding-place of a
species is to be considered as its true home rather than that to
which it retires in winter; but this can hardly be accepted as a
mle of universal application. A bird can only breed suceess-
fully where it can find sufficient food for its young; and the
reason probably why so many of the smaller birds leave the
warm southern regions to breed in temperate or even cold lati-
tudes, is because caterpillars and other soft insect larvee are
there abundant at the proper time, while in their winter home the
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larvee have all changed into winged insects. But this favourable
breeding district will change its position with change of climate;
and as the last oreat change has been one of increased warmth
in allthe temperate zones, it is probable that many of the migratory
birds are comparatively recent visitors. Other changes may
however have taken place, affecting the vegetation and conse-
quently the insects of a district ; and we have seldom the means
of determining in any particular case in what direction the last
extension of range ocewrred.  For the purposes of the study of
geographical distribution therefore, we must, except in special
cases, consider the true range of a species to comprise all the
area which it occupies regularly for any part of the year, while
all those districts which it only visits at more or less distant
intervals, apparently driven by storms or by hunger, and where

it never regularly or permanently settles, should not be ineluded

as forming part of its area of distribution,

Means of Dispersal of Reptiles and Amphibia—If we leave
out of consideration the true marine groups—the turtles and seq-
snakes—reptiles are scarcely more fitted for tmvemi::g seas and
oceans than are mammalia, We accordingly find that in those
oeeanic islands which possess no indigenons mammals, land rep-
tiles are also generally wanting. The several groups of these ani-
mals, however, differ considerably both in their means of dispersal
and in their power of resisting adverse conditions, Snakes are
most dependent on climate, becoming very scarce in temperate
and cold climates and entirely ceasing at 62° nerth latitude, ang
they do not ascend very lofty mouniains, ceasing at 6,000 feet
elevation in the Alps, Some inhabit deserts, others swamps and
marshes, while many are adapted for a life in forests, They
swim rivers easily, but apparently have no means of Ppassing
the sea, since they are very ravely found on oceanie islands,
Lizards are also essentially tropical, but they g0 somewhat
farther north than snakes, and ascend higher on the mountains
reaching 10,000 feet in the Alps. They possess too smua'
unknown means (probably in the egg-state) of passing over the
ocean, since they are found to inhabit many islands ‘.'Ir'f:em there

ire neither mammalia nor snakes,

S
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The amphibia are much less sensitive to cold than are true
reptiles, and they accordingly extend much farther north, frogs
being found within the arctie ecircle. Their semi-aquatic life
also gives them faoilities for dispersal, and their eggs are no doubt
sometimes carried by aquatic birds from one pond or stream to
another. Salt water is fatal to them as well as to their eggs, and
hence it arises that they are seldom found in those oceanic
islands from which mammalia are absent. Deserts and oceans
would probably form the most effectual barriers to their dis-
persal ; whereas both snakes and lizards abound in deserts, and
have some means of occasionally passing the ocean which frogs
and salamanders do not seem to possess.

Means of Dispersal of Fishes—The fact thut the same species
of freshwater fish often inhabit distinet river systems, proves
that they have some means of dispersal over land. The many
anthentic accounts of fish falling from the atmosphere, indicate
one of the means by which they may be transferred from one
river basin to another, viz., by hurricanes and whirlwinds, which
often carry up considerable quantities of water and with it fishes
of small size. In voleanic countries, also, the fishes of subter-
ranean streams may sometimes be thrown up by voleanic explo-
sions, as Humboldt relates happened in South Ameriea, Another
mode by which fishes may be distributed is by their eggs being
oceasionally carried away by aquatic birds; and it is stated by
Gmelin that geese and ducks during their migrations feed on the
eggs of fish, and that some of these pass through their bodies
with their vitality unimpaired.! Even water-beetles flying from
one pond to another might oecasionally carry with them some of
the smaller egos of fishes, Butitis prabable that fresh-water fish
are also euabled to migrate by changes of level cansing streams
to alter their course and earry their waters into adjacent basins.
On plateanx the sources of distinet river systems often approach
each other, and the same thine oceurs with lateral tributaries
on the lowlands near their mi.Tlilha. Such changes, although
small in extent, and ocewrring only at long intervals, would

' Quoted in Lyell's Principles of Geology (11th ed, vol. ii. p, 374), from
Aman, Acad. Essay 75.
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act very powerfully in modifying the distribution of fresh-water
fish.

Sea fish would seem at first sight to have almost unlimited
means of dispersal, but this is far from being the case. Tempera-
ture forms a complete barrier to a large number of species, cold
water being essential to many, while others can only dwell in
the warmth of the tropics. Deep water is another barrier to
large numbers of species which are adapted to shores and
shallows ; and thus the Atlantic is quite as impassable a gulf
to most fishes as it is to birds. Many sea fishes migrate to a
limited extent for the purpose of depositing their spawn in
favourable situations. The herring, an inhabitant of the deep
sea, comes in shoals to our coast in the breeding season; while
the salmon quits the northern seas and enters our rivers, mount~
ing upwards to the clear eold water near their sources to deposit
its eggs. Keeping in mind the essential fact that changes of

temperature and of depth are the main barriers to the dispersal

of fish, we shall find little difficulty in tracing the causes that
have determined their distribulion.

Means of Dispersal of Mollusca—The marine, fresh-water, and
land mollusea are three groups whose powers of dispersal and
consequent distribution are very different, and must be separately
considered. The Pteropoda, the Tanthina, and other groups of
floating molluscs, drift about in mid-ocean, and their dispersal
is probably limited chiefly by temperature, but perhaps also by
the presence of enemies or the scarcity of proper food. The
univalve and bivalve mollusca, of which the whelk and the
cockle may be taken as types, move so slowly in their adult
state, that we should expect them to have an exceedingly limited
distribution ; but the young of all these arve free swimming
embryos, and they thus have a powerful means of dispersal, and
are carried by tides and currents so as ultimately to spread over
every shore and shoal that offers conditions favourable for their
development. The fresh water molluses, which one might at
first suppose could not range beyond their own river-basin, are

yet very widely distributed in common with almost all other

fresh water productions ; and Mr. Darwin has shown that this i3
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due to the fact, that ponds and marshes are constantly frequented
by wading and swimming birds which are pre-eminently wan-
derers, and which frequently carry away with them the seeds of
plants, and the eggs of molluses and aguatic insects. Fresh
water molluses just hatched were found to attach themselves to
a duck’s foot suspended in an aguarinm ; and they would thus be
easily carried from one lake or river to another, and by the help
of different species of aguatic birds, might soon spread all over
the globe. Even a water-beetle has been caught with a small
living shell (Ancylus) attached to it; and these fly long distances
and are liable to be blown out to sea, one having been canght on
board the Beagle when forty-five miles from land. Although
fresh water molluscs and their eggs must frequently be carried
out to sea, yet this cannot lead to their dispersal, since salt
water is almost immediately fatal to them ; and we ave therefore
forced to conclude that the apparently insignificant and uncer-
tain means of dispersal above alluded to are really what have
led to their wide distribution. The true land-shells offer a still
more difficult case, for they are exceedingly sensitive to the
influence of salt water; they are not likely to be carried by
aquatic birds, and yet they are more or less abundant all over
the globe, inhabiting the most remote oceanic islands, It has
been found, however, that land-shells have the power of lying
dormant a long time. Some have lived two years and a half
shut up in pill boxes ; and one Egyptian desert snail came to life
after having been glued down to a tablet in the British Museum
for four years !

We are indebted to Mr. Darwin for experiments on the power
of land shells to resist sea water, and he found that when they
had formed a membranous diaphragm over the mouth of the
shell they survived many days' immersion (in one case fourteen
days); and another experimenter, quoted by Mr. Darwin, found that
out of one hundred land shells immersed for a fortnight in the sea,
twenty-seven recovered. Tt is therefore quite possible for them to
be carried in the chinks of drift wood for many hundred miles
across the sea, and this is probably one of the most effectual
modes of their dispersal, Very young shells would also some-
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times attach themselves to the feet of birds walking or resting
on the ground, and as many of the waders often go far inland,
this may have been one of the methods of distributing species
of land shells ; for it must always be remembered that nature can
afford to wait, and that if but once in a thousand years a single
bird should convey two orthree minute snails to a distant island,
this is all that is required for us to find that island well stocked
with a great and varied population of land shells,

Means of Dispersal of Insccts and the Barriers which Limit
their Range—Winged insects, as a whole, have perhaps more
varied meaus of dispersal over the globe than any other highly
organised animals, Many of them can fly immense distances,
and the more delicate ones are liable to be carried by storms
and hurricanes over a wide expanse of ocean. They are often
met with far out at sea. Hawk-moths frequently fly on board
ships as they approach the shores of tropical countries, and they
have sometimes been captured more than 250 miles from the
nearest land.  Dragon-flies came on board the Adventure frigate
when fifty miles off the coast of South America. A southerly
wind brought flies in myriads to Adwmiral Smyth's ship in the
Mediterranean when he was 100 miles distant from the coust of
Africa. A large Indian beetle (Chrysochroa ocellatn) was quite
recently caught alive in the Bay of Bengal by Captain Payne of
the barque Williem Mansoon, 275 miles from the nearest land,
Darwin caught a locust 370 miles from land; and in 1844
swarms of locusts several miles in extent, and as thick as the
flakes in a heavy snowstorm, visited Madeira. These must have
come with perfect safety more than 300 miles ; and as they con-
tinned fying over theisland for along time, they could evidently
have travelled to a much greater distance, Numbers of living
bectles hclungiug to seven genera, some aquatic and some terres-
trial, were caught by Mr. Darwin in the open sea, seventeen
miles from the coast of South Ameriea, and they did not seem
injured by the salt water. Almost all the accidental causes that
lead to the dispersal of the higher animals would be still more
favourable for insects, Floating trees could carry hundreds of
insects for one bird or mammal ; and so many of the larvm, egas,
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and pupe of insects have their abode in solid timber, that they
might survive being floated immense distances. Great numbers
of tropical insects have been captured in the London docks,
where they have been brought in foreign timber ; and some have
emerged from furniture after remaining torpid for many years.
Most insects have the power of existing weeks or months with-
out food, and some are very tenacious of life. Many beetles
will survive immersion for hours in strong spirit ; and water a
few degrees below the boiling point will not always kill them.
We can therefore easily understand how, in the course of ages
insects may become dispersed by means which would be quite
inadequate in the case of the higher animals. The drift-wood and
tropical fruits that reach Ireland and the Orkneys; the doulle
cocoa-nuts that cross the Indian ocean from the Seychelle Islands
to the coast of Sumatra; the winds that carry voleanic dust and
ashes for thousands of miles ; the hinrricanes that travel in their
revolving course over wide oceans; all indicate means by which
a few insects may, at rare intervals be carried to remote regions,
and become the progenitors of a group of allied forms.

But the dispersal of insects requires to be looked at from
another point of view. They are, of all animals, perhaps the
most wonderfully adapted for special conditions ; and are so often
fitted to fill one place in nature and one only, that the barriers
against their permanent displacement are almost as numerous
and as effective as their means of dispersal. Hundreds of species
of lepidopters, for example, can subsist in the larva state only on
one species of plant; so that even if the perfect insects were
carried to a new cmmnj.', the continuance of the race would de-
pend upon the same or a closely allied plant being abundant
there. Other insects require sucenlent vegetable food all the
year round, and are therefore confined fo tropical regions;
some can live only in deserts, others in forests; some are de-
l:lGl'I:llE“t- on \\';[ter-plﬂntg_l BOIMe On ]]1uu1]tn_i.u—\'f:‘gﬂtﬂ',iﬂﬂ. I'Irﬂ.nj-'
are so intimately connected with other insects during some
part of their existence that they could not live without them :
guch are the parasitical hymenoptera and diptera, and thl:me
mimicking species whose ngtm;e depends upon their being

D
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mistaken for something else, Then again, insects have enemies
in every stage of their existence—the egg, the larva, the pupa,
and the perfect form; and the abundance of any one of these
enemies may render their survival impossible in a country other-
wise well suited to them. Ever bearing in mind these two
opposing classes of facts, we shall not .be surprised at the
enormons range of some groups of insects, and at the extreme
localization of others; and shall be able to give a rational account
of many phenomena of distribution that would otherwise seem
quite unintelligible.




CHAPTER 111

DISTRIBUTION AS AFFECTED BY THE CONDITIONS AND CHANGES OF
THE EARTH'S SURFACE,

THe distribution of animals over the earth’s surface, is evidently
dependent in great measure upon those grand and important
characteristics of our globe, the study of which is termed physical
geography., The proportion of land and water; the outlines and
distribution of continents; the depth of seas and oceans; the
position of islands : the height, direction, and continuity of moun-
tain chains ; the position and extent of deserts, lakes, and forests ;
th_e direction and velocity of ocean currents, as well as of prevalent
winds and hurricanes ; and lastly, the distribution of heat and
cold, of rain, snow, and ice, both in their means and in_ their
extremes, have all to be considered when we endeavour to

account for the often unequal and unsymmetrical manner in

which animals are dispersed over the globe. But even this
]-iI?L‘GW]EdgE 18 insufficient unless we inquire further as to the
evidence of permanence possessed by each of these features, in
order that we may give due weight to the various causes that
have led to the existing facts of animal distribution.

Land and Water—The well-known fact that nearly three-
fourths of the surface of the earth is occupied by water, and but
a little more than one-fourth Ly land, is important as indicating
the vast extent of ocean by which many of the continents and
islands are separated from each other. But there is another fact

D 2
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which greatly increases its importance, namely, that the mean - ==
height of the land is very small compared with the mean depth
of the sea. It has been estimated by Humboldt that-the mean
height of all the land surface does not exceed a thousand feet,
owing to the comparative nairowness of mountain ranges and the
great extent of alluvial plains and valleys ; the ocean bed, on the
contrary, not only descends deeper than the tops of the highest
mountains rise above its surface, but these profound depths are
broad sunken plains, while the shallows correspond to the moun-
tain ranges, so that its mean depth is, as nearly as can be esti-
mated, twelve thousand feet.! Hence, as the area of water is three
times that of the land, the total cubical contents of the land,
above the sea level, would be only o5 that of the waters which
are below thatlevel. The important result follows, that wherens
it is scarcely possible that in past times the amount of land surface
should ever greatly have exceeded that which now exists, it is
just possible that all the land may have been at some time %
submerged ; and therefore in the highest degree probable that
among the continual changes of land and sea that have been
always going on, the amount of land surface has often been
much less than it is now. For the same reason it is probable
that there have been times when large masses of land have been
more isolated from the rest than they are at present; just as
South America wonld be if North America were submerged, or
as Australin would become if the Malay Archipelago weie to
sink beneath ihe ocean. It is also very importaut to Lear in
mind the fact insisted on by Sir Charles Lyell, that the shallow
parts of the ocean are almost always in the vicinity of land ; and
that an amount of elevation that would make little difference to
the bed of the ocean, would raise up extensive tracls of dry land
in the vicinity of existing eontinents. It is almost certain,
therefore, that changes in the distribution of land and sea
must have taken place more frequently by additions to, or

I This estimate has been made for me by Mr. Stanford from the materials |
used in delineating the contours of the ocean-bed on our general map. It '!EJ"_‘J.
embodies the result of all the soundings of the Challenger, Tuscarora, and -t
other vessels, obtainable up to August, 1875.
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modifications of pre-existing land, than by the upheaval of
entirely new continents in mid-ocean, These two principles
will throw light upon two constantly recurring groups of facts
in the distribution of animals,—the restriction of peculiar forms
to areas not at present isolated,—and on the other hand, the
oceurrence of allied forms in lands situated on opposite shores
of the great oceans.

Continental Areas—Although the dry land of the earth's
surface is distributed with so much irregularity, that there is
more than twice as much north of the equator as there is south
of it, and aliont twice as much in the Asiatic as in the American
hemisphere; and, what is still more extraordinary, that on a
hemisphere of which a point in St. George's Channel between
England and Treland is the centre, the land is nearly equal in
extent to the water, while in the opposite hemisphere it is in
the proportion of only one-eighth,—yet the whole of the land is
almost continuous. It consists essentially of only three masses:
the American, the Asia-African, and the Australian. The two
former are only separated by thirty-six miles of shallow sea
at Behring’s Straits, so that it is possible to go from Cape Horn
to Singapore or the Cape of Good Hope without ever being
out of sight of land; and owing to the intervention of the
numerous islands of the Malay Archipelago the journey might
be continued under the same conditions as far as Melbourne and
Hobart Town, This curious fact, of the almost perfect continuity
?f all the great masses of land notwithstanding their extremely
irregular shape and distribution, is no doubt dependent en the
circumstances just alluded to; that the great depth of the oceans
and the slowness of the process of upheaval, has almost always
Produced the new lands either close to, or actually connected
with Pre-existing lands; and this has necessarily led to a much
greater uniformity in the distribution of organic forms, than
would have prevailed had the continents been more completely
isolated from each other,

The isthmuses which connect Africa with Asia, and North
with South America, are, however, so small and insignificant
compared with the vast extent of the countries they unite that
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we can hardly consider them to form more than a nominal
connection. The Isthmus of Suez indeed, being itsell’ a desert,
and connecting districts which for a great distance are more or
less desert also, does not effect any real union between the luxu-
riant forest-clad regions of intertropical Asia and Africa. The
Isthmus of Panama is a more effectual line of union, since it is
hilly, well watered, and covered with luxuriant vegetation ; and
we accordingly find that the main features of South American
zoology arve continued into Central America and Mexico. In
Asin a great transverse barrier exists, dividing that continent
into a northern and southern portion; andas the lowlands occur
on the south and the highlands on the north of the great moun-
tain range, which is situated not far beyond the tropic, an abrupt
change of climate is produced ; so that a belt of about a hundred
miles wide, iz all that intervenes between o luxuriant tropical
region and an almost arctic waste. Between the northern part
of Asia, and Europe, there is no barrier of importance ; and it is
impossible to separate these regions as regards the main features
of animal life. Africa, like Asia, has a great transverse barrier,
but it is a desert instead of a mountain chain; and it is found
that this desert is a more effectual barrier to the diffusion of
animals than the Mediterranean Sea ; partly because it coincides
with the natural division of a tropical from a temperate climate,
but also on account of recent geological changes which we shall
presently allude to. It results then from this outline sketeh of
the earth’s surface, that the primary divisions of the geographer
correspond approximately with those of the zoologist. Some
large portion of each of the popular divisions forms the nucleus
of a zoological region; but the boundaries are so changed that
the geographer would hardly recognise them: it has, therefore,
been found necessary to give them those distinet names whicl,
will be fully explained in our next chapter,

Recent Changes in the Continental Areas—The important fact
has been mow ascertained, that a considerable portion of the
Sahara south of Algeria and Morocco was under water at a Very
recent epoch. Over much of this area sea-shells, identical with
those now living in the Mediterranean, are abundantly scattered,
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not only in depressions below the level of the sea but up to a
height of 900 feet above it. Borings for water made by the
French government have shown, that these shells occur twenty
feet deep in the sand ; and the occurrence of abundance of salt,
sometimes even forming considerable hills, is an additional proof
of the disappearance of a large body of salt water. The common
cockle is one of the most abundant of the shells found ; and the
Rev. H. B. Tristram discovered a new fish, in a salt lake nearly
S00 miles inland, bmt which has since been found to inhabit the
Gulf of Guinea. Connected with this proof of recent elevation
in the Sahara, we have most interesting indications of subsidence
in the area of the Mediterranean, which were perhaps contem-
poraneous. Sieily and Malta are connected with Africa by a
submerged bank from 300 to 1,200 feet below the surfacs; while
the depth of the Mediterranean, both to the east and west, is
enormous, in some parts more than 13,000 feet; and another
submerged bank with a depth of 1,000 feet occurs at the straits
of Gibraltar. In caves in Sicily, remains of the living African
elephant have been found by Baron Anea ; and in other caves Dr.
Falconer discovered remains of the Elephas antiquus and of two
species of Hippopolamus. In Malta, three species of elephant
have been discovered by Captain Spratt ; a large one closely allied
to E. antiquus and two smaller ones not exceeding five feet high
when adult. These facts clearly indicate, that when North
Africa was separated by a broad arm of the sea from the rest of
the continent, it was probably connected with Europe; and this
explains why zoologists find themselves obliged to place it along
with Europe in the same zoological region. ’
Besides this change in the level of the Sahara and the Medi-
terraneanr basin, Europe has undergone many fluctuations in its
llh}lsiﬂfll ge:ugrap];}r in very recent times. In Wales, a.hundar_lr:e
of sea-shells of living species have been found at an elewa.t}uu
of 1,300 feet: and in Sardinia there is proof of an elevation
of 300 feet since the human epoch ; and these are only samples
of many such changes of level. But these changes, though very
i]nPGTtElJlt ].'DCII.“}" and as econnected with gﬁlﬂﬂgiﬂﬂl pmhlema,
need not be further noticed here; as they were not of a
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nature to affect the larger features of the earth’s surface or to

determine the boundaries of great zoological regions,

The only other other recent change of great importance which
can be adduced to dllustrate our present subject, is that which
has taken place between North and South America. The living
marine shells of the opposite coasts of the isthmus of Panama,
as well as the corals and fishes, are generally of distinet species,
but some are identical and many are closely allied; the West
Indian fossil shells and corals of the Miocene period, however,
are found to be largely identical with those of the Pacific coast.
The fishes of the Atlantic and Pacific shores of America are
as a rule very distinet; but Dr. Giinther has recently shown
that a considerable number of species inhabiting the seas on
opposite sides of the isthmus are absoclutely identical. These
facts certainly indicate, that during the Miocene epoch a broad
channel separated North and South America; and it seems pro-
bable that a series of elevations and subsidences have taken
place uniting and separating them at different epochs ; the most
recent submersion having lasted but a short time, and thus,
while allowing the passage of abundance of locomotive fishes,
not admitting of much change in the comparatively stationary
mollusca,

The Qlacial Epoch as affecting the Distribution of Animals—
The remarkable refrigeration of climate in the northern hemi.
sphere within the epoch, of existing species, to which the term
Glacial epoch is applied, together with the changes of level that
accompanied and perhaps assisted to produce it, has been one of
the chief agents in determining many of the details of the exist-
ing distribution of animals in tFmPerﬂ-t‘? zones. A comparison
of the effects produced by existing glaciers W?Lh certain super-
ficial phenomena in the temperate parts of Europe and Nogth
America, renders it certain that between the Newer Plioceng ang
the Recent epochs, a large portion of the northern hemisphere
must have been covered with a sheet of ice several thousand
feet thick, like that which now envelopes the interior of Green.
land. Much further south the mountains were covered with
perpetual snow, and sent glaciers down every valley ; and all the
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great valleys on the southern side of the Alps poured down
streams of ice which stretched far out into the plains of North-
ern Italy, and have left their débris in the form of huge
mountainons moraines, in some cases more than a thousand feet
high. In Canada and New Hampshire the marks of moving ice
are found on the tops of mountains from 35,000 to 5,000 feet
high ; and the whole surface of the country around and to the
north of the great lakes is scored by glaciers. Wherever the
land was submerged during -a part of this cold period, a deposit
called boulder-clay, or glacial-drift has been formed. Thisis a
mass of sand, clay, or gravel, full of angular or rounded stones
of all sizes, up to huge blocks as large as a cottage; and especi-
ally characterized by these stones being distributed confusedly
through it, the largest being as often near the top as near the
bottom, and never sorted into layers of different sizes as in
materials carried by water. Such deposits are known to be
formed by glaciers and icebergs ; when depozited on the land by
glaciers they form moraines, when carried into water and thus
spread with more vegularity over a wider area they form drift.
This drift is rarely found except where there is other evidence of
ice-action, and never south of the 40th parallel of latitude, to
which in the northern hemisphere signs of ice-action extend.
In the southern hemisphere, in Patagonia and in New Zealand,
exactly similar phenomena oceur,

A very interesting confirmation of the reality of this cold
epoch is derived from the study of fossil remains. Both the
plants and animals of the Miocene period indicate that the
climate of Central Europe was decidedly warmer or more equa-
ble than it is now ; since the flora closely resembled that of the
Southern United States, with a likeness also to that of Eastern
Asia and Australia. Many of the shells were of tropical genera ;
and there were numbers of large mammalia allied to the
elephant, rhinoceros, and tapir. At the same time, or perhaps
somewhat earlier, a temperate climate extended into the arctie
regions, and allowed a magnificent vegetation of shrubs and
forest trees, some of them evergreen, to flourish within twelve
degrees of the Pole, In the Pliocene period we find ourselves
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among forms implying a climate very little different from the 4.

present; and our own Crag formation furnishes evidence of a
gradual refrigeration of climate; since its three divisions, the
Coralline, Red, and Norwich Crags, show a decreasing number
of southern, and an increasing number of northern species, as we
approach the Glacial epoch. Still later than these we have the
shells of the drift, almost all of which are northern and many
of them arctic species. Among the mammalia indicative of
cold, are the mammoth and the reindeer. In gravels and cave-
deposits of Post-Pliocene date we find the same two animals,
which soon disappear as the climate approached its present con-
dition; and Professor Forbes has given a list of fifty shells
which inhabited the British seas before the Glacial epoch and
inhabit it still, but are all wanting in the glacial deposits. The
whole of these are found in the Newer Pliocene strata of Sicily
and the south of Europe, where they escaped destruction during
the glacial winter.

There are also certain facts in the distribution of plants, which
are so well explained by the Glacial epoch that they may be said
to give an additional confirmation to it. All over the northern
hemisphere within the glaciated districts, the summits of lofty
mountains produce plants identical with those of the polar
regions. In the celebrated case of the White Mountains in New
Hampshire, United States (latitude 45%), all the plants on the
summit are arctic species, none of which exist in the lowlands
for near a thousand miles further north. It has also been re-
marked that the plants of each mountain are more especially
related to those of the countries directly north of it. Thus,
those of the Pyrenees and of Scotland are Scandinavian, and
those of the White Mountains are all species found in Labrador,
Now, remembering that we have evidence of an exceedingly
mild and uniform climate in the arctic regions during the
Miocene period and a gradual refrigeration from that time, it is
evident that with each degree of change more and more hardy
plants would be successively driven southwards ; till at last the
plains of the temperate zone would be inhabited by plants, which
were once confied to alpine heights or to the arctic regions.

{
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As the icy mantle gradually melted off the face of the earth
these plants would occupy the newly exposed soil, and would
thus necessarily travel in two directions, back towards the arctic
cirele and up towards the alpine peaks. The facts are thus
exactly explained by a cause which independent evidence has
proved to bé a real one, and every such explanation is an addi-
tional proof of the reality of the canse. PBut this explanation im-
plies, that in cases where the Glacial epoch cannot have so acted
alpine plants should not be northern plants ; and a striking proof
of this is to be found on the Peak of Teneriffe, a mountain
12,000 feet high. In the uppermost 4,500 feet of this mountain
above the limit of trees, Von Buch found only eleven species of
plants, eight of which were peculiar; but the whole were allied
to those found at lower elevations. On the Alps or Pyrenees at
this elevation, there would be a rich flora comprising hundreds
of arctic plants; and the absence of anything corresponding to
them in this ease, in which their ingress was eut off by the sea,
is exactly what the theory leads us to expect.

Changes of Vegelation as affecting the Distribution of Animals.
—As so many animals are dependent on vegetation, its changes
immediately affect their distribution. A remarkable example of
this is afforded by the pre-historic condition of Denmark, as
interpreted by means of the peat-bogs and kitchen-middens.
This country is now celebrated for its beech-trees; oaks and pines
being scarce ; and it is known to have had the same vegetation in
the time of the Romans. In the peat-bogs, however, are found
deposits of oak trees; and deeper still pines alone occur. Now
the kitchen-middens tell us much of the natural history of
Denmark in the emly Stone period; and a curious confirmation
of the fact that Denmark like Norway was then chiefly covered
with pine forests is obtained by the discovery, that the Caper-
cailzie was then abundant, a bird which feeds almost exclusively
on ﬂ‘? young shoots and seeds of pines and allied plants. The
cause of this change in the vegetation is unknown ; but fr.c-m the
known fact that when forests are destroyed trees, of a different
kind usually occupy the ground, we may suppose that some ?.uch
change as a temporary submergence might cause an entirely
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different vegetation and a considerably modified fauna to occupy
the country.

Organde Changes as affecting Distribution.—We have now briefly :

touched on some of the direct effects of changes in physical
geography, climate, and vegetation, on the distribution of ani-
mals; but the indivect effects of such changes are probably of
quite equal, if not of greater importance. Every change
becomes the centre of an ever-widening circle of effects. The
different members of the organic world are so bound together by
complex relations, that any one change generally involves
numerous other changes, often of the most unexpected kind,
We know comparatively little of the way in which one animgl
ot plant is hound up with others, but we know enongh to assure
us that groups the most apparently disconnected are often
dependent on each other. We know, for example, that the
introduction of goats into St. Helena utterly destroyed a whole
flora of forest trees: and with them all the insects, molluzea, and
perhaps birds directly or indirectly dependent on them. Swine,
which ran wild in Mauritius, exterminated the Dodo, The same
animals are known to be the greatest enemies of venomous
serpents.  Cattle will, in many districts, wholly prevent the
growth of trees; and with the trees the numerous insects depen-
dent on those trees, and the birds which fed upon the insects,
must disappear, as well as the small mammalin which feed on
the fruits, seeds, leaves, or roota. Tnsects again have the most
wonderful influence on the range of mammalia. In Paraguay a
certain species -of fly abounds which destroys new-born cattle
and horses ; and thus neither of these animals have run wild in
that country, although they abound both north and south of it
This inevitably leads to a great difference in the vegetation of
Paraguay, and through that to a difference in its insects, Lirds,
reptiles, and wild mammalia. On what causes the existence of
the fly depends we do not know, but it is not improbable that some
comparatively slight changes in the temperature or humidity of
the air at a particular season, or the introduction of some enemy
might lead to its extinction or banishment., The whole face of
the country would then soon be changed: new species would
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come in, while many others would be unahle to live there; and
the immediate cause of this great alteration would probably be
guite imperceptible to us, even if we could wateh it in progress
vear by year. 8o, in South Afriea, the celebrated Tsetse fly
inhabits certain districts having well defined limits ; and where
it abounds no horses, dogs, or cattle can live. Yeb asses,
zebras, and antelopes are unaffected by it. So long as this fly
continues to exist, there is a living barrier to the entrance of
certain animals, quite as effectual as a lofty mountain range
or a wide arm of the sea. The complex relations of one form
of life with others is nowhere better illustrated than in Mr.
Darwin's celebrated case of the cats and clover, as given in his
Crigin of Species, 6th ed, p. 57. He has observed that both
wild leartsease and red-clover are fertilized in this country by
humble-bees only, so that the production of seed depends on
A the wvisits of these insects. A gentleman who has specially
studied humble-bees finds that they are largely kept down by
field-niice, which destroy their combs and nests. Field-mice
in their turn are kept down by cats; and probably also by owls;
so that these carnivorous animals are really the agents in ren-
dering possible the continued existence of red-clover and wild
heartsease, For if they were absent, the field-mice having no
enemies, would multiply to such an extent as to destroy all the
humble-bees; and these two plants would then preduce no
: geed and soon become extinet.

Mr. Darwin has also shown that one species often exterminates
another closely allied to it, when the two are bronght into
contact. One species of swallow and thrush are known .lu
have increased at the expense of allied species. Rﬂtﬂ-l ﬂm'"}“d
all over the world by commerce, are continually extirpating
other species of rats. The imported hive-hee is, in Aunstralia,
rapidly exterminating a native stingless bee. Any ﬁl'éfht’ change,
t-_l][;re[‘ﬂ“:-_' of P]l}"siﬁﬂ.l gE‘-ﬂgl’ﬂ[ﬂ]}' or of climate, which El].]:]“’ﬂ
allied species hitherto inhabiting distinct areas to come into

j‘;" contact, will often lead to the extermination of oue of them; and
this extermination will be effected by ne external force, by no
actual enemy, but merely because the one is slightly better




46 DISTRIBUTION OF ANIMALS [raRT 1,

adapted to live, to increase, and to maintain itself under advers
circumstances, than the other. :

Now if we consider carefully the few suggestive facts here
referred to (and many others of like import are to be found in
Mr. Darwin's various works), we shall be led to conclude that
the saveral species, genera, familics, and orders, both of animals
and vegetables which inhabit any extensive region, are bound
together by a series of complex relations; so that the increase,
diminution, or extermination of any one, may set in motion a
series of actions and reactions more or less affecting a large
portion of the wlple, and requiring perhaps centuries of fluctua-
tion before the“balance is restored. The range of any species
or group in such a region, will in many cases (perhaps in most)
be determined, not by physical barriers, but by the competition
of other organisms, Where barriers have existed from a remote
epoch, they will at first have kept back certain animals from
coming in contact with each other; hut when the assemblage
of organisms on the two sides of the barvier have, after many
ages, come to formn a balanced organie whole, the destruction of
the barrier may lead to a very partial intermingling of the
peculiar forms of the two regions.  Fach will have become
modified in special ways adapted to the organic and physical
conditions of the country, and will form a living barrier to the
entrance of animals less perfectly adapted to those conditions.
Thus while the abelition of ancient barriers will always: lead
to much intermixture of forms, much extermination and widea-
spread alteration in some families of animals ; other important
groups will be unable materially to alter their range; or they
may make temporary incursions into the new territory, and be
ultimately driven back to very near their ancient limits,

In order to make this somewhat difficult subject more intelli-
gible, it may be well to consider the probable effects of certain
hypothetical conditions of the earth’s surface :—

1. If the dry land of the globe had been from the first
continuous, and nowhere divided up by such boundaries as lofty
mountain ranges, wide deserts, or arms of the sea, it seems

probable that none of the larger groups (as orders, #ribes, or
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JSamilies) would have a limited range; but, as is to some extent
the case in tropical America east of the Andes, every such
group would be represented over the whole area, by countless
minute modifications of form adapted tolocal conditions.

2, One great physical barrier would, however, even then
exist ; the hot equatorial zone would divide the faunas and floras
of the colder regions of the northern and southern hemispheres
from any chance of intermixture. This one barrier would be
more effectual than it is now, since there would be no lofty
mountain ranges to serve as a bridge for the partial interchange
of northern and southern forms.

3. If such a condition of the earth as here supposed con-
tinued for very long pcriur.ls we may conceive that the action
and reaction of the various organisms on each other, combined
with the influence of very a.luwl},' changing physical conditions,
would result in an almost perfect -::rga.uic ba.innae which would
be manifested by a great stability in the average numbers, the
local range, and the peculiar characteristics of every species.

4. Under such a condition of things it is not improbable that
the total number of clearly differentinted specific forms might he
much greater than it is now, though the number of generic and
family types might perhaps be less ; for dominant species would
have had ample time to spread into every loeality where they
could exist, and would then become everywhere modified into
forms best suited to the permanent loeal conditions.

5. Now let us consider what would be the probable effect of
the introduction of a barvier, cutting off a portion of this homo-
geneous and well-balanced world.  Suppose, for instance, that a
subsidence took place, cutting off by a wide arm of the sean
large and tolerably varied island. The first and most obvious
result would be that the individuals of a number of species
would be divided into two portions, while others, the limits of
whose range agreed approximately with the line of subsidence,
would exist in unimpaired numbers on the new island or on the
main land. But the species whose numbers were diminished
and whose original area was also absolutely diminished by the
portion now under the sea, would not be able to hold their
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ground acainst the rival forms whose numbers were intact S

Some would probably diminish and rapidly die ount; others
which produced favourable varieties, might be so modified by
natural selection as to maintain their exislence under a different
form ; and such changes would take place in varying modes on
the two sides of the new straif,

6. But the progress of these changes would necessarily affect
the other species in contact with them. New places would be
opened in the economy of nature which many would struggle to
obtain; and medification would go on in ever-widening circle
and very long periods of time might be required to bring the
whole agnin into a state of equilibrium,

7. A new set of factors would in the meantime have come
into play. The sinking of land and the influx of a large body
of water could hardly take place without producing important
climatal changes. The temperature, the winds, the rains, might
all be affected, and more or less changed in duration and amount,
This would lead to a quite distinet movement in the organic
world. Vegetation would certainly be considerably affected, and
through this the insect (ribes. We have seen how closely tle
life of the higher animals is often bound up with that of iI'.IS“E(}tS.
and thus a set of changes might arise that would modify t,hf;
numerical proporlions, and even the forms and habits of o areat
number of species, would eompletely exterminate some, and rajse
others from a subordinate to a dominant position, And all thuse

chauges would oceur differently on opposite sides of the' strait,

since the insular climate could not fail to differ considerally
from that of the continent. =
8. But the two sets of changes, as above indicated, produced
by different modes of action of the same primary cause, woyl(
act and react on each other; and thus lead to such a far-spread-
ing disturbance of the organie equilibrium as ultimately perhaps
to affect in ome way or another, every form of life y pon the
earth.
This hypothetical case is useful as enabling us better to realize
how wide-spreading might be the cifects of one of the sim plest
changes of physical geography, npon a compact mass of mutnally

L T TSR



i

=

cuar, 1]  CONDITIONS AFFECTING DISTRIBUTION. 47

adapted organisms. In the actual state of things, the physical

changes that oceur and have occurred through all geological epochs

are larger and more varied. Almost every mile of land surface

has been again and again depressed beneath the ocean ; most of
the great mountain chains have either oricinated or greatly
increased in height during the Tertinry period; marvellous
alterations of climate and vegetation have taken place over half
the land-surface of the earth; and all these vast changes have
influenced a globe so cut up by seas and oceans, by deserts
and snow-clad mountains, that in many of its more isolated
land-masses ancient forms of life have been preserved, which,
in the more extensive and more varied continents have long
given way to higher types. How complex then must have been
the actions and reactions such a state of things would bring
about ; and how impossible must it be for us to guess, in most
cases, at the exact nature of the forces that limit the range of
some species and cause others to be rare or to become extinet |
All that we can in general hope to do is, to trace out, more or
less hypothetically, some of the larger changes in physicul
geography that have occurred during the ages immediately pre-
ceeding our own, and to estimate the effect they will probably
have produced on animal distribution. We may then, by the
aid of such knowledge as to past organic mutations as the geo-
logical record supplies us with, be able to determine the probable
birthplace and subsequent migrations of the more important
genera and families; and thus obtain some conception of that
grand sevies of co-ordinated changes in the eamth and its in-
habitants, whose final result is seen in the forms and the geo-
graphical distribution of existing animals.

K



CHAPTER 1V.
OX ZOOLOGICAL REGIONS.

To the older school of Naturalists the native country of an animal
was of little importance, except in as far as climates differed,
Animals were supposed to be specially adapted to live in certain
zones or under certain physical conditions, and it was hat'dl:,r
recognised that apart from these conditions there was any
influence in locality which could materially affect them. It
was believed that, while the animals of tropical, temperate, and
arctic climates, essentially differed ; those of the tropics were
essentially alike all over the world. A group of animals was
said to inhabit the *Indies;" and important differences of
structure were often overlooked from the idea, that creatures
equally adapted to live in hot ecountries and with certain
aeneral resemblances, would naturally be related to each other.
Thus the Toucans and Hornbills, the Humming-Birds and Sun-
Birds, and even the Tapirs and the EIepha?ts. came to be
popularly associated as slightly modified varieties of tropical
forms of life; while {o naturalists, who were acquainted with
the essential differences of structure, it was a never-failing
source of surprise, that under elimates and conditions so0
apparently identical, such strangely divergent forms should
be produced.

To the modern naturalist, on the other hand, the native
country (or “ habitat " as it is technically termed) of an animal
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or a proup of animals, is o matter of the first importance ; and,
as regards the general history of life upon the globe, may be
considered to be one of its essential characters. The structure,
affinities, and habits of a species, now form only a part of ils
natural history. We require also to know its exact range at
the present day and in prehistoric times, and to have some
knowledge of its geological age, the place of its earliest appear-
ance on the globe, and of the various extinet forms most nearly
allied to it. To those who accept the theory of development as
worked out by Mr. Darwin, and the views as to the general
permanence and immense antiguity of the great continents and
oceans go ably developed by Sir Charles Lyell, it ceases fo be a
matter of surprise that the tropies of Africa, Asia, and America
should differ in their productions, but rather that they should
have anything in common, Their similarity, not their diversity,
is the fact that most frequently puzzles us.

The more accurate knowledge we have of late years obtained
of the productions of many remote regions, combined with the
greater approaches that have been made to a natural classifica-
tion of the higher animals, has shown, that every continent or
well-marked division of a continent, every archipelago and
even every island, presents problems of more or less complexity
to the student of the geographical distribution of animals. If
we take up the subject from the zoological side, and study any
family, order, or even extensive genus, we are almost sure to
meet with some anomalies either in the present or past distri-
bution of the various forms. Let us adduce a few examples of
these problems.

Deer have a wonderfully wide range, over the whole of Europe,
Asia, and North and South America; yet in Africa south of
the great desert there are none. Bears range over the whole of
Europe, Asia, and North America, and true pigs of the genus
Sus, over all Europe and Asia and as far as New Guinea; yet
both Lears and pigs, like deer, are absent from Tropical and
South Africa,

Again, the West Tndian islands possess very few Mammalia,
all of small size and allied to those of America, except one

EZ2
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genus ; and that belongs to an Order, “Insectivora,” entirely
absent from South America, and to a family, “Centetide,” all
the other species of which inhabit Madagascar only. And as
if to add force to this singular correspondence we have one
Madagascar species of a beautiful day-flying Moth, Urania, all
the other species of which inhabit tropical America. These
insects are gorgeously arrayed in green and gold, and are quite
uulike any other Lepidoptera upon the globe.

The island of Ceylon generally ngrees in its productions with
the Southern part of India; yet it has several birds which are
allied to Malayan and not to Indian groups, and a fine butterfly
of the genus Hestia, as well as several genera of beetles, which
are purely Malayan,

Various important groups of animals are distributed in a
way not easy to explain. The anthropoid apes in West Africa
and Borneo; the tapirs in Malaya and South America; the
camel tribe in the deserts of Asia and the Andes; the trogons
in South America and Tropical Asia, with one species in Africa;
the marsupials in Australia and Awmerica, are examples,

The cases here adduced (and they might be greatly multiplied)
are merely to show the kind of problems with which the
naturalist now has to deal; and in order to do so he requires
some system of geographical arrangement, which shall serye
the double purpose of affording a convenient subdivision of his
gubject, and at the same time of giving expression to the main
results at which he has arrived. THence the recent dissussions
on “Zoological Tegions,” or, what are the most natural
primary divisions of the earth as regards its forms of animal
life,

, The divisions in use tll quite recently were of two kinds;
either those ready made hy geographers, miore especially the
quarters or continents of the globe; or those determined by
climate and marked out by certain parallels of latitude or by
isothermal lines, Either of these methods was better than
none at all; but from the various considerations explained in
the preceding chapters, it will be evident, that such divisions
must have often been very unnatural, and have diszuised many
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of the most important and interesting phenomena which a
study of the distribution of animals presents to us.

The merit of initiating a more natural system, that of determin-
ing zoological regions, not by any arbitrary or e priori considera-
tion but by studying the actual ranges of the more important
groups of animals, is due to Mr. Sclater, who, in 1857, estublished
six primary zoological regions from a detailed examination of
the distribution of the chief genera and families of Birds.
Defore stating what these regions are, what objections have
been made to them, what other divisions have been sinee
proposed, and what are those which we shall adopt in this
work, it will be well to consider the general principles which
should guide us in the choice between rival systems.

Principles on which Zvological Regions should be formed —
It will be evident in the first place that nothing like a per-
fect zoological division of the earth is possible. The canses
that have led to the present distribution of animal life are so
varied, their action and reaction have been so complex, that
anomalies and irregularities are sure to exist which will mar the
symmetry of any rigid system. On two main points every sys-
tem yet proposed, or that probably can be proposed, is open to
objection; they are,—lstly, that the several regions are not of
equal rank ;—2ndly, that they are not equally applicable to all
classes of animals. As to the first objection, it will be found
impossible to form any three or more regions, each of which differs
from the rest in an equal degree or in the same manner. One
will surpass all others in the possession of peculiar families;
another will have many characteristic genera ; while a third will
be mainly distingnished by negative characters. There will also
be found many intermediate districts, which possess some of the
characteristics of two well-marked regions, with a few special
features of their own, or perhaps with none and it will be a
difficult question to decide in all cases which region should
possess this doubtful territory, o whether it shoulid I-"-i formed
into a primary region itself. Again, two regions which have
now well-marked points of difference, may be shown to have been
much more alike at a comparatively recent geological epoch;
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and this, it may be said, proves their fundamental nnity and
that they ought to form but one primary region. To obviate
some of these difficulties a binary or dichotomous division is
sometimes proposed ; that portion of the earth which differs
most from the rest being cut off ns a region equal in rank
to all that remains, which is subjected again and again to
the same process.

To decide these various points it seems advisable that eon-
venience, intelligibility, and custom, should largely guide us.
The first essential is, a broadly marked and easily remembered
set of regioms; which correspond, as nearly as truth to nature
will allow, with the distribution of the mnst important groups
of animals. What these gronps are we shall presently explain,
In determining the number, extent, and boundaries of these
regions, we must be guided by a variety of indications, since
the application of fixed rules is impossible, They should evi.
dently be of a moderate number, corresponding as far g
practicable with the great natural divisions of the globe marked
out by nature, and which have always been recognized by
geographers, There should be some approxiwation to equality
of size, since there is reason to believe that a tolerably extensive
area las been an essentinl condition for the development of
most animal forms; and it iz found that, other things being
EELI.'I.H.]., the numbers, ‘.’:ll‘fﬂt‘.}r and in'lpul't““ﬂﬂ of the f;}mm of
animal and vegetable life, do bear some approximate relation
to extent of area. Althongh the possession of peculipy familips
or genera is the main character of a primary zoological region
yet the negative character of the absence of certain fmnilieg:
or genera is of equal importance, when this ahsenes does nat
manifestly depend on unsuitability to the support of the group
and especially when there is now no physical barrier ;w'cr\cnm.';,{;
their entrance. This will become evident when we congidey that
the importance of the possession of a group by one region de-
pends on its absence from the adjoining regions; and if there i
now no barrier to its entrance, we may be sure tlat there hgs
once been one ; and that the possession of the area by a distinet
and well balanced set of organisms, which must have heen slowly
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developed and adjusted, is the living barrier that now keeps out
intruders.

When it is asecertained that the chief differences which
now obtain between two areas did not exist in Miocene or
Pliocene times, the fact is one of great interest, and enables us
to speculate with some degree of probability as to the causes that
have brought about the present state of things; but it is not a
reason for uniting these two areas into one region. Our object
is to represent as nearly as possible the main features of the
distribution of existing animals, not those of any orall past
geological epochs, Should we ever obtain sufficient information
as to the geography and biology of the earth at past epochs, we
might indeed determine approximately what were the Pliocene
or Miocene or Eocene zoclogical regions; but any attempt to
exhibit all these in combination with those of our own periad,
must lead to confusion.

The binary or dichotomous system, although it brings out
the fundamental differences of the respective regions, is an
ineonvenient one in its application, and rather increases than
obviates the dilficulty as to equality or inequality of regions;
for although a, b, ¢, and o, may be areas of unequul zoological
rank, @ being the most imfportant, and o the least, yet this
inequality will probably be still greater if we first divide
them into a#, on one side, and b, ¢, and &, on the other,
and then, by another division, make b, an area of the second,
and ¢, and d, of the third rank only.

Coming to the second objection, the oftea incompatible
distribution of different groups of animals, affords ground for
opposition to any proposed seheme of zoological regions. There
is first the radical difference between land and sea animals;
the most complete barriers to the dispersal of the one, sometimes
offering the greatest facilities for the emigration of the other,
and wvice verse. A large vumber of marine animals, however,
frequent shallow water only ; and these, keeping near Ehe BDJLIStﬁ,
will agree generally in their distribution with those inhabiting
the land. But among land animals themszlves there are very
great differences of distribution, due to certain  specialities
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in their organization or mode of life. These act mainly in
two ways,—1stly, by affecting the facilities with which they
can be dispersed, either voluntarily or involuntarily ;—2ndly,
by the conditions which enable them to mulliply and establish
themseives in certain areas and not in others. When both
these means of diffusion are at a mwaximum, the dispersal of
a group becomes universal, and ceases to have much interest
for us, This is the case with certain groups of fungi and
lichens, as well as with some of the lower animals; and in
4 less degree, as has been shown by Mr. Darwin, with many
fresh-water plants and animals. At the other extreme we may
place certain arboreal vertebrata such as sloths and lemurs,
which have no means of passing such barriers as narrow
straits or moderately high mountains, and whose survival in
any new country they might reach, would be dependent on the
presence of suitable forests and the absence of dangerous enemies,
Almost equally, or perhaps even more restricted, are the means
of permanent diffusion of terrestrial molluses; since these are
without any but very rare and accidental means of being safely
transported across the sea; their individual powers of locomo-
tion are highly restricted; they ave especially subject to the
attacks of enemies; and they often depend not only on a
peculinr vegetation, but on the geological character of the coun-
try, their abundance being almost in direct proportion to the
presence of some form of calearcons rocks., Between these
extremes we find animals possessed of an infinite gradation of
powers to disperse and to maintain themselves ; and it will avi-
dently be impossible that the limits which best define the
distribution of one group, should be equally true for all others,

Which class of Animals is of most importance in determiningy
Zoolegival Regions.—To decide this question we have to cop.
sider which groups of animals are best adapted to exhibit,
by their existing distribution, the past changes and Present
physical condition of the eartl’s m‘u'j‘ace; and at the same
time, by the abundance of their remains in the various tertiary
formations will best enable us to trace out the more recent
of the series of changes, both of the earth’s surface and

_.__?
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of its inhabitants, by which the present state of things has
been brought about. For this purpose we require a group
which shall be dependent for its means of dispersal on the dis-
tribution of land and water, and on the presence or absence
of lofty mountains, desert plains or plateaux, and great forests;
sinee these are the chief physical features of the earth's surface
whose modifieations at suceessive periods we wish to diseover.
It is also essential that they should not be subject to dispersal
by many accidental causes; as this would inevitably in time
tend to obliterate the effect of natural barriers, and produce a
scattered distribution, the causes of which we could only guess at.
Again, it is necessary that they should be so highly organized as
not to be absolutely dependent on other groups of animals, and
with so much power of adaptation as to be able to exist in one
form or another over the whole globe, And lastly, it is highly
important that the whole group should be pretty well known,
and that a fairly natural classification, especially of its minor
divisions such as families and genera, should have been arrived
at; the reason for which last proviso is explained in our next
chapter, on elassification,

Now in every one of these points the mammalia are preemi-
nent; and they possess the additional advantage of beirg the
most highly developed class of organized heings, and that to
which we ourselves belong. We should therefore construct our
typical or standard Zoological Regions in the first place, from a
consideration of the distribution of mammalia, enly bringing to
our aid the distribution of other groups to determine doubtful
points. Regions so established will be most closely in accord-
ance with those long-enduring features of physical geography,
on which the distribution of all forms of life fundamentally
depend; and all discrepancies in the distribution of other
classes of animals must be capable of being explained, either
by their exceptional means of dispersion or by special condi-
tions aﬂ‘ecting theip perpetuation and increase in each loeality.

If these considerations are well founded, the objections of
those who study insects or molluscs, for example—that our
regions are not true for their departments of nature—eannot be
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maintained, For they will find, that a careful consideration of -

the exceptional means of dispersal and conditions of existence of
each group, will explain most of the divergences from the normal
distribution of higher animals.

We shall thus be led to an intelligent eomprehension of the

phenomena of distribution in all groups, which would not be
the case if every specialist formed regions for his own particular
study. In many cases we should find that no satisfactory
division of the earth could be made to correspond with the dis-
tribution even of an entire class; but we should have the cole-
opterist and the lepidopterist each with his own Geography. Aud
even this would probably not suffice, for it is very doubtful if
the detailed distribution of the Longicornes, so closely dependent
on woody vegetation, could be made to agree with that of the
Staphylinidee or the Carabide which abound in many of the
most barren regions, or with that of the Scarnbeidm, largely de-
pendent on the presence of herbivorous mammalia. And when
each of these enquirers had settled a division of the earth into
“regions " which exhibited with tolerable accuracy the pheno-
mena of distribution of his own group, we should have gained
nothing whatever but a very complex mode of exhibiting
the bLave facts of distribution. We should then have to begin
to work out the causes of the divergence of one group from
another in this respect ; but as each worker would refer to L
own set of regions as the type, the whole subject would becoma
involved in inextricable confusion. These considerations sRem
to make it imperative that one set of “regions” should be
established as typical for Zoology; and it is hoped the reasons
hiere advanced will satisfy most naturalists that these regions
can be best determined, in the first place, by a study of the dis-
tribution of the mammalia, supplemented in doubtful cpges by
that of the other vertebrates. We will now proceed to a diseys.
sion of what these l'EgiD]IE are.

Various Zoological Regions proposed since 1857.—Tt has al ready
been pointed out that a very large numher. of birds are limited
by the same kind of barriers as malnllnaha;; it will therefore
not be surprising that a system of regions formed to suit the

-
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one, should very nearly represent the distrilution of the other.
Mr. Selater’s regions are as follows :—

1. The Paleearctic Region; including Europe, Temperate Asia,
and N. Afriea to the Atlas mountains.

2. The Ethiopian Region; Africa south of the Atlas, Mada-
gascar, and the Mascarsne Islands, with Southern Arabia,

3. The Indian Region; including India south of the Hima-
layas, to South China, and to Borneo and Java.

4. The Australian Region; incloding Celebes and Lomboclk,
eastward to Australia and the Pacific Islands. :

5. The Nearctic Region; including Greenland, and N,
America, to Northern Mexico.

6. The Neotropical Region ; including South Amerien, the
Antilles, and Southern Mexico.

This division of the earth received great support from Dr.
Giinther, who, in the Proceedings of the Zoological Society for
1858, showed that the geographical distribution of Reptiles
agreed with it very closely, the principal difference being that
the reptiles of Japan have a more Indian character than the
birds, this being especially the case with the snakes. In the
volume for 1868 of the same work, Professor Huxley discusses
at considerable length the primary and secondary zoological
divisions of the earth, He gives reasons for thinking that the
most radical primary division, both as regards birds and mam-
mals, is into a Northern and Southern hemisphere (Arctogaa
and Notogwa), the former, however, embracing all Africa, while
the latter includes only Australasia and the Neotropical or
Austro-Columbian region. Mr. Sclater had grouped his regions
primarily into Palwogea and Neogma, the OId and New
Worlds of geographers; a division which strikingly accoxds
with the distribution of the passerine Dirds, but not so well
with that of mammalia or reptiles. Professor Huxley points
out that the Nearctic, Palwarctic, Indian, and Ethiopian
regions of Mr, Scluter have a much greater resemblance to
each other than any one of them hus to Australia or to South
America ; and he further suggests that New Zealand alone las
peculiarities which might entitle it to rank as a primary regiong
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along with Aunstralasia and South America; and that a Cireum-
polar Provinee might be conveniently recognised as of equal
rank with the Palearctic and Nearctic provinces,

In 1866, Mr. Andrew Murray published a large and copiously
illustrated volume on the Geographical Distribution of Mam-
mals, in which he maintains that the great and primary
mammalian regions are only four: 1st. The Palwarctic region
of Mr. Sclater, extended to include the Sahara and Nubia ;
2nd. the Tndo-African region, including the Indian and Ethiopian
regions of Mr. Selater; 3rd. the Australion region (unaltered);
4th. the American region, including both North and South
America, These are the regions as described by Mr. Murray,
but his coloured map of * Great Mammalian Regions” shows
all Arctic America to a little south of the Isothermal of 39°
Fahr. as forming with Europe and North Asia one great region.

At the meeting of the British Association at Exeter in 1869,
Mr. W. T. Blanford read a paper on the Fauna of British India,
in which he maintained that a large portion of the peninsula
of India had derived its Fauna mainly from Africa; and that the
term “ Indian region " of Mr. Sclater was misleading, because
India proper, if it belongs to it at all, is the least typical portion
of it. He therefore proposes to call it the “ Malayan region,”
because in the Malay countries it is most high_l}f developed,
Ceylon and the mountain ranges of Sonthern Tndia have markeq
Malay affinities.

In 1871 Mr. E. Blyth published in Nafure * A suggested new
Division of the Earth into Zoological Regions,” in which he
indicates seven primary divisions or regions, subdivided into
twenty-six sub-regions. The seven regions are defined ag
follows: 1. The Boreal region; including the whole of the
Palearctic and Nearctic regions of Mr. Sclater along with the
West Indies, Central America, the whole chain of the Andes,
with Chili and Patagonia. 2. The Columbian region ; consisting
of the remaining part of South Awmerica. 3. The Ethiopian
region; comprising begides that region of Mr, Sclater, the val ley
of the Jordan, Arabia, and the desert country towanls India,
with all the plains and table lands of India and the northern
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half of Ceylon. 4. The Lemurian rezion; consisting of Mada-
gascar and its adjacent islands. 5. The Austral-Asian region;
which is the Indian region of Mr. Sclater without the portion
taken to be added to the Ethiopian region. 6. The Melanesian
region; which is the Australian region of Mr. Selater without
New Zealand and the TPacifie Islands, which form 7. the
Polynesian region. My Blyth thinks this is “a true classifi-
cation of zoological regions as regards mammalia and birds.”

In an elaborate paper on the birds of Eastern North America,
their distribution and migrations (Bulletin of Museum of Com-
parative Zoology, Cambridge, Massachusetts, Vol. 2), Mr. J. A.
Allen proposes a division of the earth in accordance with what
he terms, “ the law of cireumpolar distribution of life in zones,”
as follows: 1. Arctic realm. 2. North temperate realm. 3.
American tropical realm. 4. Indo-African tropical realm.
5. South American tropical realm. 6. African temperate realm.
7. Antarctic realm. 8. Australian realm. Some of these are
subdivided into regions; (2) consisting of the American and
the Europmo-Asiatic regions ; (4) into the African and Indian
regions; (8) info the tropical Australian region, and one com-
prising the southern part of Australia and New Zealand, The
other realms each form a single region.

Discussion of proposed Regions.—Before proceeding to define
the regions adopted in this work, it may be as well to make
a few remarks on some of the preceding classifications, and
to give the reasons which seem to render it advisable to adopt
very few of the suggested improvements on Mr. Seclater’s
original proposal. Mr. Blyth's scheme is one of the least
natural, and also the most inconvenient. There can be little
use in the knowledge that a group of animals is found in the
Boreal Region, if their habitat might still be either Patagonia,
the West Indies, or Japan; and it is difficult to see on what
principle the Madagasear group of islands is made of equal
rank with this enormous region, seceing that its forms of life
have marked African affinities. Neither dees it seem advisable
to adopt the Polynesian Region, or that comprising New Zealand
alone (as hinted at by Professor Huxley and since adopted by
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Mr. Selater in his Lectures on Geographical Distribution at the
Zoological Gardens in May 1874), becanse it is absolutely with-
out indigenons mammalia and very poor in all forms of life,
and therefore by no means prominent or important enough to
form a primary region of the earth.

It may be as well here to notice what appears to be a serious
objection to making New  Zealand, or any similar isolated
district, one of _tlléig'reat zoological regions, comparable to South
America, Australia, or Ethiopia ; which is, that its claim to that
distinetion rests on grounds which are liable to fail. It is
because New Zealand, in addition to its negative merits, possesses
three families of Lirds (Apterygide living, Dinornithide and
TPalapterygidee extinet), and a pecaliar lizard-like reptile,
Hatteria, which has to be classed in a distinet order, Rhyncho-
cephalina, that the rank of a Region is claimed for it. But
supposing, what is not at all improbable, that other Rhyncho-
cephalina should be discovered in the interior of Australia or
in New Guinea, and that Apterygide or Palapterygide should
be found to have inhabited Australia in Post-Pliocene times,
(as Dinornithide have already been proved to have done) the
claims of New Zealand would entirely fail, and it would be
universally acknowledged to be a part of the great Australian
region. Mo such reversal can take place in the case of the
other regions ; becanse they rest, not upon one or two, but upon a
large number of peculiarities, of such a nature that there is nn
room upon the globe for discoveries that can seriously modify
them. Even if one or two peculiar types, like Apterygide or
Hatteria, should permanently remain characteristic of New Zea-
land alome, we can aceount for these by the extreme isolation of
the country, and the absence of enemies, which have enabled
these defenceless birds and reptiles to continue their existence ;
just as the isolation and prcr:trcct_inh of the caverns of Carniola
have enabled the Profeus to survive in Euarope. But supposing
that the Profews was the sole reépresentative of an order of
Patrachia, and that two or three other equally eurious and
isolated forms oceurred with it, no one would propose that these
caverns or the distriet containing them, should form one of tha
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primary divisions of the earth. Neither can much stress be
Jaid on the negative characteristics of New Zealand, since they
are found to an almost equal extent in every oceanic island.

Agnin, it is both inconvenient and misleading to pick out
certain tracts from the midst of one region or sub-region and to
place them in another, on aecount of certain isolated affinities
which may often be accounted for by local peculiarities. Even
if’ the resemblance of the fauna of Chili and Patagonia to that
of the Palearctic and Nearctic regions was much greater than it
ig, this mode of dealing with it would be objectionable ; but it
is still more so, when we find that these countries have a
strongly marked South American character, and that the north-
ern affinities are altogether exceptional. The Rodentia, which
comprise a large portion of the mammalia of these countries,
are wholly South American in type, and the birds are almost all
allied to forms characteristic of tropical America.

For analogous reasons the Ethiopian must not be made to
include any part of India or Ceylon ; for although the Fauna of
Central India has some African affinities, these do not prepon-
derate; and it will not be difficult to show that to follow Mr,
Andrew Murray in uniting bodily the Ethiopian and Indian
regions of Mr. Sclater, is both unnatural and inconvenient. The
resemblances between them are of the same character as those
which would unite them both with the Palwmarctic and Nearctic
regions ; and although it may be admitted, that, as Professor
Huxley maintains, this group forms one of the great primary
divisions of the globe, it is far too extensive and too hetero-
geneous to subserve the practical uses for which we require a
division of the world into zoological regions.

Reasons for adopting the siz Regions first proposed by Mr. Sclater.
—3o that we do not violate any clear aflinities or produce any
glaring irregularities, it is a positive, and by no mweans an un-
important, advantage to have our named regions approximately
equal in size, and with easily defined, and therefore casily re-
membered, boundaries. All elaborate definitions of interpene-
trating frontiers, as well as regions extending over three-fourths
of the land surface of the globe, and including places which are
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the antipodes of each other, would be most inconvenient, even--

if there were not such difference of opinion about them. There
can be little doubt, for example, that the most radical zoological
division of the earth is made by separating the Australian re-
gion from the rest; Lut although it is something useful and
definite to know that a group of animals is peculiar to Australia,
it is exceedingly vague and unsatisfactory to say of any other
group merely that it is extra-Australian. Neither can it be said
that, from any point of view, these two divisions are of equal
importance. The next great natural division that cau be made
is the separation of the Neotropical Region of Mr. Sclater from
the rest of the world. We thus have three primary divisions,
which Professor Huxley seems inclined to consider as of
tolerally equal zoological importance. But a consideration of
all the facts, zoological and paleontological, indicates, that the
great northern division (Arctogeea) is full;,_r as much more impor-
tant than either Australia or South America, as its four compo.-
nent parts are less important ; and if so, convenience requires
us to adopt the smaller rather than the larger divisions,

This question, of comparative importance or equivalence of
value, is very difficult to determine. It may be considered frop,
the point of view of speciality or isolation, or from that of
richness and variety of animal forms. In isolation and speciality,
determined by what they want as well as what they possess, t]q
Australian and Neotropical regions are undoubtedly each eoy,.
parable with the rest of the earth (Arctogea). But in richness
and variety of forms, they ave both very much inferior, and gype
much more nearly comparable with the separate regions whicl
compose it. Taking the families of rr}:imma?ia, a3 established by
the best authors, and leaving out the Cetacea and the Bats
which are almost universally distributed, and about w]mﬁé
classification there is much uncertainty, the number of familiog
represented in each of Me. Sclater’s regions is as follows ,

1. Palwarctic region has 31 familics of lerrestrial mammalia,

II. Et-h'iﬂ]_"iﬂ-“ " " 40 n ] .
111, Indian a w 3l " e i
IV, Australion ,, o 14 » 5 i

V. Neotropical ,, » 260 2 -
V1. Heapctic n n 23 » " o
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We see, then, that even the exceedingly rich and isolated Neo-
tropical region is less rich and diversified in its forms of mam-
malian life than the very much smaller area of the Indian region,
or the temperate Palmarctic, and very much less so than the
Ethiopian region ; while even the comparatively poor Nearctic
region, is nearly equal to it in the number of its family types. If
these were united they would possess fifty-five families, a number
very disproportionate to those of the remaining two. Another
consideration is, that although the absence of certain forms of
life makes a region more isolated, it does not make it zoologically
more important ; for we have only to suppose some five or six
families, now common to both, to become extinet either in the
Ethiopian or the Indian regions, and they would become as
strongly differentiated from all other regions as South Awmerica,
while still remaining as vich in faumily types. In birds exactly the
snme phenomenon recurs, the family types being less numerous in
South America than in either of the other tropical regions of the
earth,but a larger proportion of them are restricted to it. It will
be shown further on, that the Ethiopian and Indian, (or,as T pro-
pose to eall it in this work, Oriental) regions, are sufficiently differ-
entiated by very important groups of animals peculiar to each ;
and that, on strict zoological principles they are entitled to
rank as regions of equal value with the Neotropieal and Ans-
tralian, Tt is perhaps less clear whether the Palmarctic should
be separated from the Oriental region, with which it has un-
doubtedly wuch in common ; but there are many and powerful
reasons for keeping it distinct, There is an unmistakally different
facies in the animal forms of the two regions ; and although no
families of mammalia or birds, and not many genera, are wholly
confined to the PM:EarctiQ region, a very considerable number
of both have their metropolis in it, and ave very richly represented.
The distinetion between the characteristic forms of lifein tropical
and cold countries i5, on the whole, very strongly marked in the
northern hemisphere ; and to refuse to recognise this in a sub-
division of the earth which is established for the very purpose of
expressing such contrusts more clearly and eoncisely than by
ordinary geographical terminology, would be both illogical and

¥
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inconvenient. The one question then remains, whether the
Nearctic region should be kept separate, or whether it should
form part of the Palmarctic or of the Neotropical regions. Pro-
fessor Huxley and Mr. Blyth advocate the former course ; Mr.
Andrew Murray (for mammalia) and Professor Newton (for birds)
think the latter would be more natural. No doubt nuch iz to
be said for both views, but both cannot be right ; and it wiil be
shown in the latter part of this chapter that the Nearctic region
is, on the whole, fully as well defined as the Palearctic, by posi-
tive characters which differentiate it from both the adjacent
Tegions, " More evidence in the same divection will be found in
the Second Part of this work, in which the extinet faunas of the
several regions ave diseussed.

A confirmation of the general views here set forth, as to the
distinetness and approximate equivalence of the six regions, is
to be found in the fact, that if auy two or more of them are com-
bined they themselves become divisions of the next lower rank
or “ sub-regions ; "—and these will be very much more impurta.nt:
both zoologically and geographically, than the subdivisions of
the remaining regions. It is admitted then that these six resions
are by no means of precisely equal rank, and that some of them
are far more isolated and better characterized than others: but
it is maintained that, looked at from every point of view rt-he}-
are more equal in rank than any others that can he fu;meﬂ-
while in geographical equality, compactness of area, and fnci]it}:
of definition, they are beyond all comparison better than any
others that have yet been proposed for the purpose of facilitat-
ing the study of geographical distribution. They may be ar-
ranged and grouped as follows, so a8 to exhibit their varions
relations and affinities.

Regions.
M, NEOTROPICAL ... Austral zone......... Wotigue,
CER ) NEARCTIC coeens i { Boretd zone
PALEARCTIC ...* N
ETHIOPIAN ..... . 7 e,
Pulmog®as OpievraL voveree § Palwotropical zone
ATUSTRALIAN ... Austral LONE v, Not :

The above table shows the regions placed in the order followed
in the Fourth Part of this work, and the reasons for which are
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explained in Chapter IX. Asa matter of convenience, and for
other reasons adduced in the same chapter, the defailed exposi-
tion of the geographical distribution of the animals of the several
regions in Part TI1. commences with the Palsarctic and termin-
ates with the Nearctic region.

Objections to the system of Circumpolar Zones—Mr. Allen’s
system of “realms” founded on climatic zones (given at
p. 61), having recently appeared in an ornithological work
of considerable detail and research, calls for a few remarks.
The author continually refers to the “law of the distribution of
life in cireumpolar zones," as if il were one generally accepted
and that admits of no dispute. But this supposed “law ” only
applies to the smallest details of distribution—to the range and
increasing or decreasing mumbers of speeies as we pass from
north to south, or the reverse ; while it has little bearing on the
great features of zoological geography—the limitation of groups
of genera and families to certain areas. Tt is analogous to
the “law of adaptation™ in the organization of animals, Ly
which members of various aroups are suited for an aerial, an
aquatic, a desert, or an arboreal life ; are herbivorous, carnivorous,
or insectivorous; are fitted to live underground, or in fresh
waters, or on polar ice. It was once thought that these adaptive
peculiarities were suitable foundations for a classification,—that
whales were fishes, and bats birds; and even to this day there
are naturalists who cannot recognise the essentinl diversity
of structure in such groups as swifts and swallows, sun-birds and
humming-birds, under the superficial disguise caused by adap-
tation to a similar mode of life, The application of Mr, Allen’s
principle leads to equally erroneous results, as may be well seen
b}'uunsideﬁng his separation of “the southern third of Aus-
tralia ” to unite it with New Zealand as one of his secondary
zoological divisions. If there is one country in the world whose
fauna is strictly homogeneous, that country is Australia; while
New Guinea on the one hand, and New Zealand on the other,
are as sharply differentiated from Australia as any adjacent parts
of the same primary zoological division can possibly be. Yet
the “law of elrcumpolar distribution™ leads to.the division of
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Australia by an arbitrary east and west line, and a union of the _ #-

northern two-thirds with New (Guinea, the southern third with
New Zealand. Hardly less unnatural is the supposed equiva-
lence of South Africa (the African temperate realm) to all
tropical Africa and Asia, including Madagascar (the Indo-
African tropical realm). South Africa has, it is true, some
striking peculiarities; but they are absolutely unimportant as
compared with the great and radical differences between tropieal
Africa and tropical Asia. On these examples we may fuirly
rest our rejection of Mr. Allen’s scheme.

We must however say a few words on the zoo-geographical
nomenclature proposed in the same paper, which seems also
very objectionable. The following terms are proposed : realm,
region, province, districl, founa and flora ; the first being the
highest, the last the lowest and smallest sub-division. Con-
sidering that most of these terms have been used in very different
senses already, and that no means of settling their equivalence
in different parts of the globe has been even suggested, such a
complex system must lead to endless confusion. Until the
whole subject is far better known and its first principles agreed
upon, the simpler and the fewer the terms employed the better ;
and as “region ” was employed for the primary divisions by
Mr. Sclater, eighteen years ago, and again by Mr. Andrew
Murray, in bis Geographical Distribution of Mammals; nothing
but obscurity can result from each writer using some new, and
doubtfully better, term. For the sub-divisions of the regions
no advantage is gained by the use of a distinet term—* pro-
vince "—which has been used (by Swainson) for the primary
divisions, and which does not itself tell you what rank it holds ;
whereas the term “sub-region " speaks for itself as being un-
mistakably next in subordination to region, and this clearness of
meaning gives it the preference over any indepeudent term,
As to minor named sub-divisions, they seem at present uncalled
for; and till the greatér divisions are themselves generally
agreed on, it seems better to adopt no technical names for what
must, for a long time to come, be indeterminate. )

Does the Avetic Fauna charvaclerize an independent Region.—
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The proposal to eonsider the Aretie regions as constituting one of
the primary zoological divisions of the globe, has been advocated
by many naturalists. Professor Huxley seems to consider it
advisable, and Mr. Allen unhesitatingly adopts it, as well as an
“antarctic " region to balance it in the southern hemisphere.
The reason why an “ Arctic Region  finds no place in this work
may therefore be here stated.

No species or group of animals ean properly be classed as
“ arctie,” which does not exclusively inhabit or greatly prepon-
derate in arctic lands. For the purpose of establishing the
need of an “ arctic ” zoological region, we shonld consider chiefly
such groups as are circumpolar as well as arctic; because, if
they are confined to, or greatly preponderate in, either the
eastern or western hemispheres, they can be at once allocated to
the Nearctic or Palmarctic regions, and can therefore afford no
Justifieation for establishing a new primary division of the
globe,

Thus restricted, only three genera of land mammalia are truly
arctic : Gulo, Myodes, and Rangifer. Two species of widely
dispersed genera are also exelusively arctic, Ursus maritimus
and Fulpes lagopus,

Exclusively arctic birds are not much more numerous. Of
land birds there are only three genera (each consisting of but a
single species), Pinicola, Nyctea, and Surnia. Lagopus is cir-
cumpolar, but the genus has too wide an extension in the
temperate zone to be considered arctic. Among aquatic birds
we have the genus of ducks, Somateria ; three genera of Uriide,
Uria, Catarractes, and Mergulus; and the small family Alcidse,
consisting of the genera Aflee and Fraterewla. Our total then
iﬂ: three genera of mammalia, three of land, and six of aquatic
birds, including one peculiar family.

In the southern hemisphere there is only the single genus
Aptenodytes that can be classed as antaretic ; and even that is
more properly south temperate, -

In dealing with this arctic fauna we have two courses open
to us; we must either group them with the other species and
genera which age common to the two northern regions, or we
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must form a separate primary region for them. As a matter of
convenience the former plan seems the best; and it is that
which is in accordance with our treatment of other intermediate
tracts which contain special forms of life. The great desert
zone, extending from the Atlantic shores of the Sahara across
Aralia to Central Asia, is a connecting link between the Pala-
arctic, Ethiopian, and Oriental regions, and contains a number
of “desert” forms wholly or almost wholly restricted to it ; but
the attempt to define it as a separate region would introduce
difficulty and confusion. Neither to the “desert” nor to the
“arctic” regions could any defined limits, either geographical
or zoological, be placed ; and the attempt to determine what
species or genera should be allotted to them would prove an
insoluble problem. The reason perhaps is, that both are essep-
tially unstable, to a much greater extent than those great masses
of land with more or less defined barriers, which constitute our
six regions. The Arctic Zone has been, within a recent geologi-
cal period, both vastly more extensive and vastly less extensive
than it is at present. At a not distant epoch it extended over
half of Europe and of North America. At an earlier date it
appears to have vanished altogether ; since a luxuriant vegeta-
tion of tall deciduous treez and broad-leaved BVErgreens
flourished within ten degrees of the Pole! The great ';eaerta
have not improbably been equally fluctuating; hence neither
the one nor the other can. present that marked individuality
in their forms of life, which seems to have arisen only whey
extensive tracts of land have retained some considerable stg.
bility both of surface and climatal conditions, during periods
sufficient for the development and co-adaptation of their severg]
assemblages of plants and animals.

We must also consider that there is no geographical difficulty
in dividing the Arctic Zone between the two northern regions,
The only debateable lands, Greenland and Iceland, are generally
admitted to belnng respecﬁ\fﬂl_}i" to America and :E:l.l.'['{]'pl!'+
Neither is there any zoological difficulty ; for the land mam-
malia and birds are on the whole wonderfully restricted to their
respective regions even in high latitudes; and the aquatic forms
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are, for our present purpose, of mueh less importance. As a
primary division the *Arctic vegion” would be out of all pro-
portion to the other six, whether as regavds its few peculiar
types or the limited number of forms and species actually in-
habiting it ; but it comes in well as a counecting link between
two regions, where the peculiar forms of both are specially modi-
fied; and is in this respect quite analogous to the great desert
zone above referved Lo,

I now proceed to characterize briefly the six regions adopted
in the present work, together with the sub-regions into which
they may be most conveniently and naturally divided, as shown
in our general map, :

FPalewaretic Region—This very extensive region comprises all
temperate Europe and Asia, from Iceland to Behring's Straits and
from the Azores to Japan. Its southern boundary is some-
what indefinite, but it seems advisable to comprise in it all
the extra-tropical part of the Sahara and Arabia, and all
Persia, Cabul, and Beloochistan to the Indus. It tomes down
to a little below the upper limit of forests in the Himalayas,
and includes the larger northern half of China, not quite so
far down the coast as Amoy. 1t has been said that this
region differs from the Oriental by negative characters only; a
host of tropical families and genera being absent, while there is
little or nothing but peculiar species to characterize it abso-
lutely. This however is not true. The Palwarctic region is well
characterized by possessing 3 families of vertebrata peculiar
to it, as well as 85 peculiar genera of mammalia, and 57
of birds, constituting about one-third of the total number it
possesses. These are amply sufficient to characterize a region
Positively ; but we must also consider the absence of many im-
portant groups of the Oriental, Ethiopian, and Nearctio regions ;
and we shall then find, that taking positive and negative
characters together, and making some allowance for the neces-
sary poverty of a temperate as compared with tropical regious,
the Palwarctic is almost as strongly marked and well defined as
any other,

Sub-divisions of the Palwarctic Region.—These are by no means
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so clearly indicated as in some of the other vegions, and they are
adopted more for convenience than because they are very natural
or strongly marked.

The first, or European sub-region, comprises Central and
Northern Europe as far South as the Pyrenees, the Maritime
and Dinaric Alps, the Balkan mountains, the Black Sea, and the
Caucasus. On the east the Caspian sea and the Ural mountains
seem the most obvious limit; but it is doubtful if they form the
actual bonndary, which is perliaps better marked by the valley
of the Irtish, where a pre-glacial sea almost certainly connected
the Aral and Caspian seas with the Arctic ocean, and formed
an effective barrier which must still, to some extent, influence
the distribution of animals.

The next, or Mediterranean sub-region, comprises South
Europe, North Africa with the extra-tropieal portion of the
Sahara, and Egypt to about the first or second cataracts; and
eastward through Asia Minor, Persia, and Cabul, to the deserts
of the Indus.

The third, or Siberian sub-region, consists of all north and
central Asia north of Herat, as far as the eastern limits of the
great desert platean of Mongolia, and southward to about the
upper limit of trees on the Himalayas,

The fourth, or Manchurian sub-region, consists of Japan and

North China with the lower valley of the Amoor; and it ghould
probably be extended westward in a narrow strip along the
Himalayas, embracing about 1,000 or 2,000 feet of vertica]
distance below the upper limit of trees, till it meets an eastern
extension of the Mediterranean sub-region a little beyond Simla,
These extensions are necessary to avoid passing from the Orienta]
region, which is essentially tropical, directly to the Siberian suh-
region, which has an extreme northern character; whereas the
Mediterranean and Manchurian sub-regions are more temperate
in climate. It will be found that between the upper limit of
most of the typical Oriental groups and the Thibetan or Siberian
fauna, there is a zone in which many forms oceur common to
temperate China. This is especially the case among the phea-
gantz and finches,

L.
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Ethispian Region—The limits of this region have been indi-
cated by the definition of the Palearctic region. Besides Africa
south of the tropic of Cancer, and its islands, it comprizes the
southern half of Arahbia. .

This region lias been said to be identical in the main charac-
ters of its mammalian fauna with the Oriental region, and las
therefore been united with it by Mr. A, Murray. Most impor-
tant differences have however been overlooked, as the following
summary of the peculiarities of the Ethiopian region will, I
think, show.

It possesses 22 peculiar families of vertebrates; 90 peculiar
genera of mammalia, being two-thirds of its whole number ;
and 179 peculiar genera of birds, being three-fifths of all it
possesses. 1t is further characterized by the absence of several
families and genera which range over the whole northern
hemisphere, details of which will be found in the chapter
treating of the region. There are, it is true, many points
of resemblance, not to be wondered at between two tropical
regions in the same hemisphere, and which have evidently been
at one time more nearly connected, both by intervening lands
and by a different condition of the lands that even now connect
them.  But these resemblances only render the differences more
remarkable ; since they show that there has been an ancient and
]‘?“E‘cﬁntinued separation of the two regions, developing a dis-
tinet fauna in each, and establishing marked specialities which
the temporary intercommunication and immigration has not
sufficed to remove. The entire absence of such wide-spread
groups as bears and deer, from a country many parts of which
are well adapted to them, and in close proximity to regions
Where they abound, would alone mark out the Ethiopian region
48 one of the primary divisions of the earth, even if it possessed
a les§ number than it actually does of peculiar family and
generic groups,

Sub-divisions of the E{hiﬁqﬁan Region—The African conti-
nent 1anuth of the tropic of Cancer is more homogeneous in its
prominent and superficial zoological features than most of the
other regions, but there are nevertheless important and deep-
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seated local peculiarities. Two portions can be marked off as
possessing many peculiar forms; the luxuriaut forest district
of equatorial West Africa, and the southern extremity or Cape
district. The remaining portion has uo well-marked divisions,
and a large proportion of its animal forms range over it from
Nubia and Abyssinia, to Senegal on the one side and to the
Zambesi on the other; this forms vur first or East-African
sub-region.

The second, or West African sub-region extends along the
coast from Senegal to Angola, and inland to the sources of the
Shary and the Congo. ;

The third, or South African sub-region, comprises the Cape
Colony and Natal, and is roughly limited by a line from Delagoa
Bay to Walvish Bay.

The fourth, or Malagasy sub-region, consists of Madagascar and
the adjacent islands, from Rodriguez to the Seychelles ; and this
differs so remarkably from the continent that it has been pro-
posed to form a distinet primary region for its reception. Tts
productions are indeed highly interesting; since it possesses
3 families, and 2 sub-families of mammals peculiar to itself
while almost all its genera are peculiar. Of these g fcm:
show Oriental or Ethiopian affinities, but the remainder are
quite isolated. Turning to other classes of animals, we find
that the birds are almost as remarkable; but, as might be
expected, a larger number of genera are common to surronnd-
ing countries, More than 30 genera are altogether peculiar,
and some of these are so isolated as to require to be classed
in separate families or sub-families. The African affinity is how-
ever here more strongly shown by the considerable number (13)
of peculiar Ethiopian genera which in Madagascar have repre-
sentative species. There can be no doubt therefore about Mada-

gascar being more nearly related to the Ethiopian than to any
other region; but its peculiarities are so great, that, were it not
for its small size and the limited extent of its fauna, its claim to
rank as a separate region might not seem unreasomable, Tt is
true that it is not poorer in mammals than Australia ; but that
country is far more isolated, and cannot be so decidedly and
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naturally associated with any other region as Madagascar can
be with the Ethiopian. It is therefore the better and more
natural course lo keep it as a sub-region; the peculiarities it
exhibits being of exactly the same kind as those presented by
the Antilles, by New Zealand, and even by Celebes and Ceylon,
but in a much greater degree.

Oriental Region—On account of the numerous oljections
that have been made to naming a region from the least charac-
teristic portion of it, and not thinking “ Malayan,” proposed by
Mr. Blanford, a good term, (as it has a very circumseribed and
definite meaning, and especially because the “ Malay"” archi-
pelago is half of it in the Australian region,) I propose to use
the word “ Oriental ” instead of “ Indian,” as being geographically
applicable to the whole of the countries included in the region
and to very few beyond it; as being enphonious, and as being
free from all confusion with terms already used in zoological
geography. 1 trust therefore that it may meet with general
acceptance,

This small, compaet, but rich and varied region, consists of
all Indin and China from the limits of the Palicarctic Tegion ;
all the Malay peninsula and islands as far east as Java and
Baly, Borneo and the Philippine Islands; and Formosa. It is
positively characterized by possessing 12 peculiar families of
vertebrata; by 55 genera of land mammalia, and 165 genera
of land birds, altogether confined to it; these peculiar genera
forming in each case about one half of the total number it
possesses,

Sub-divisions of the Oriental region.—First we have the
Indian sub-region, consisting of Central India from the foot of
the Himalayas in the west, and south of the Ganges to the
east, as far as a line drawn from Goa curving south and up to
the Kistna river; this is the portion which has most affinity
with Africa.

The second, or Ceylonese sub-region, consists of the southern
extremity of India with Ceylon; this is a mountainous forest
region, and possesses several peculiar forms as well as some
Malayan types not found in the first sub-region.
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Next we have the Indo-Chinese sub-region, comprising South
China and Burmah, extending westward along the Himalayan
range to an altitude of about 9,000 or 10,000 feet, and south-
ward {o Tavoy or Tenasserim.

The last is the Indo-Malayan sub-region, comprising the
Peninsula of Malacca and the Malay Islands to Baly, Borneo,
and the Philippines.

On account of the absence from the first sub-region of many of
the forms most characteristic of the other three, and the number
of families and genera of mammalia and bivds which oceur in it
and also in Afriea, it has been thought by some naturalists that
this part of India has at least an equal claim to be classed as a
part of the Ethiopian region. This question will be found fully
discussed in Chapter XIL devoted to the Oriental region, where
it is shown that the African affinity is far less than has Leen
represented, and that in all its essentinl features Central India is
wholly Oriental in its fauna.

Before leaving this region a few words may be said about
Lemuria, a name proposed by Mr. Sclater for the site of a sup-
posed submerged continent extending from Madagascar to Ceylon
and Sumatra, in which the Lemuroid type of animals was devel.
oped. This is undoubtedly o legitimate and highly probable sup-
position, and it is an example of the way in which a study of the
geographical distribution of animals may enable us to reconstruct
the geography of a bygone age.  But we must not, as Mr. Blyt},
proposed, make this hypothetical land one of our actual Zoo.
logical regions. It represents what was probably a primary
Zoological region in some past geological epoch; but what that
epoch was and what were the limits of the region in question, we
are quite unable to say. If we are to suppose that it comprised
the whole area now inhabited by Lemuroid animals, we must
make it extend from West Africa to Burmah, South China, and
Celebes; an area which it possibly did ouce oceupy, but which
cannot be formed into a modern Zoological region without vio-
lating much more important affinities. If, on the other hand,
we leave out all those areas which undoubtedly belong to other
regions, we reduce Iemuria to Madagascar and its adjacent
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islands, which, for rensons already stated, it is not advisable to
treat as a primary Zoological region. The theory of this ancient
continent and the light it may throw on existing anomalies of
distribution, will be more fully considered in the geographical
part of this work.

Australian Region—Mr. Sclater's original name seems pre-
ferable to Irofessor Huxley's, “Austral-Asian;” the incon-
venience of whiclh alteration is sufficiently shown by the fact
that Mr. Blyth proposed to use the very same term as an
appropriate substitute for the “Indian region” of Mr. Sclater.
Australia is the great central mass of the region; it is by far the
richest in varied and highly remarkable forms of life; and it
therefore seems in every way fitted to give a name to the region
of which it is the essential element. I'he limits of this region
in the Pacific are somewhat obscure, but as so many of the
Pacific Islands are extremely poor zoologically, this is nnt of
great importance.

Sub-divisions of the Australian Region.—The first sub-region
is the Austro-Malayan, including the islands from Celebes and
Lombock on the west to the Solomon Islands on the east. The
Australian sub-region comes next, consisting of Australia and
Tasmania. The third, or Polynesian sub-region, will consist
of all the tropical Pacific Islands, and is characterized by
several peculiar genera of birds which are all allied to Australian
types. The fourth, consists of New Zealand with Auckland,
Chatham, and Norfolk Islands, and must be ealled the New
Zealand sub-region.

The extreme peculiarities of New Zealand, due no doubt to
its great isolation and to its being the remains of a more
extensive land, have induced several naturalists to suggest that
it ought justly to form' a Zoological region by itself. But the
inconveniences of such a procedure have been already pointed
out; and when we look at its birds as a whole (they being the
only class sufficiently well represented to found any conclusion
upon) we find that the majority of them belong to Australian
genera, and where the genera are peculiar they are most nearly
related to Australian types. The preservation in these islands
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of a single representative of a unique order of reptiles, is, as
before remarked, of the same character as the preservation of
the Profeus in the caverns of Carmiola ; and can give the locality
where it happens to have survived no claim to form a primary
Zoologieal region, unless supported by a tolerably varied and
distinctly characterized fauna, such as never exists in a very
restricted and insunlar area.

Neotropical Region—Mr. Sclater’s original name for this
region iz preserved, because change of nomenclature is always
an evil; and neither Professor Huxley's suggested alteration
“ Austro-Columbia,” nor Mr. Sclater’s new term “Dendrogea,”
appear to be improvements. The region is essentially a tropical
one, and the extra-tropical portion of it is mot important
enough to make the name inappropriate. That proposed by
Professor Huxley is not free from the same kind of criticism,
since it would imply that the region was exclusively South
American, whereas a considerable truct of North Ameriea
belongs to it. This region includes South America, the
Antilles and tropical North:America; and it possesses more
peculiar families of vertebrates and genera of birds and mam-
malia than any other region.

Subdivisions Of the Nma.’mpmi Resn'am—Tha great central
mass of South America, from the shores of Venezuela to Paraguay
and Eastern Peru, constitutes the chief division, and may be
termed the Brazilian sub-region. It is on the whole a forest
country; its most remarkable forms are highly developed
arboreal types; and it exhibits all the characteristies of this rich
and varied continent in their highest development.

The second, or Chilian sub-region, consists of the open plains,
pampas, and mountains of the southern extremity of the con-
tinent; and we must include in it the west side of the Andes as
far as the limits of the forest near Payta, and the whole of the
high Andean plateaus as far as 4° of south latitude; which
makes it coincide with the range of the Camelide and Chin-
chillidee,

The third, or Mexican sub-region, consists of Central America
and Southern Mexieo, but it has no distinguishing character-

P2
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istics except the absence of some of the more highly specialized
Neotropieal groups. It is, however, a convenient division as
comprising the portion of the North American continent which
belongs zoologically to South America.

The fourth, or Antillean sub-region, consists of the West
India islands (except Trinidad and Tobago, which are detached
portions of the continent and must be grouped in the first sub-
region) ; and these reproduce, in a much less marked degree,
the phenomena presented by Madagascar. Terrestrial mammals
are almost entirely wanting, but the larger islands possess three
genera which are altogether peculiar to them. The birds are
of South American forms, but comprise many peculiar genera.
Terrestrial molluses are more abundant and varied than in any
part of the globe of equal extent; aud if these alone were
considered, the Antilles would constitute an important Zoological
region.

Nearetic Region—This region comprises all temperate North
America and Greenland. The arctic lands and islands beyond
the limit of trees form a transitional territory to the Palwmarctic
region, but even here there are some characteristic species.
The southern limit between this region and the Neotropical is a
little uncertain ; but it may be drawn at about the Rio Grande
del Norte on the east coast, and a little north of Mazatlan on
the west; while on the central plateau it descends much farther
south, and should perhaps include all the open highlands of
Mexico and Guatemala. This would coincide with the range of
several characteristic Nearctic genera.

Distinetion of the Nearctic from the Palwarctic Region.—The
Nearctic region possesses twelve peculiar families of vertebrates
or one-tenth of its whole number. It has also twenty-four
peculiar genera of mammalia and fifty-two of birds, in each
case nearly one-third of all it possesses. This proportion is very
nearly the same ¢s in the Palmarctic region, while the number of
peculiar families of vertebrata is very much greater, It has been
already seen that both Mr. Blyth and Professor Huxley are
disposed to unite this region with the Palmarctic, while Pro-
fessor Newton, in his article on birds in the new edition of the
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Encyclopedia Britannica, thinks that as regards that class it..-
can hardly claim to be more than a sub-region of the Neotropical.
These views are mutually destructive, but it will be shown in
the proper place, that on independent grounds the Nearctic
region can very properly be maintained.

Subdivisions of the Nearctic Region—The sub-regions here
depend on the great physical features of the country, and have
been in some cases accurately defined by American naturalists,
First we have the Californian sub-region, consisting of Cali-
fornia and Oregon—a narrow tract between the Sierra Nevada
and the Pacific, but characterized by a number of peculiar
species and by several genera found nowhere else in the region.

The gecond, or Rocky Mountain sub-region, eonsists of this
great mountain range with its plateaus, and the central plains
and prairies to about 1007 west longitude, but including New
Mexico and Texas in the South.

The third and most important sub-region, which may be
termed the Alleghanian, extends eastward to the Atlantie, in-
cluding the Mississippi Valley, the Alleghany Mountains, and
the Eastern United States. This is an old forest district, and
contains most of the characteristic animal ty pes of the ragion.

The fourth, or Canadian sub-region, comprises all the northern
part of the continent from the great lakes to the Arctie Deean ;
a land of pine-forests and barren wastes, characterized by Arctic
types and the absence of many of the genera which distin-
gnish the more southern portions of the region,

Observations on the series of Sub-regions.—The twenty-four sub-
regions here adopted were arrived at by a carveful consideration
of the distribution of the more important genera, and of the
materials, both zoological and geographical, availalle for their
determination ; and it was not till they were almost finally
decided on, that they were found to be equal in number through-
out all the regions—four in each. As this uniformity is of great
advantage in tabular and diagrammatic presentations of the
distribution of the several families, I decided not to disturb

it unless very strong reasons should appear for adopting a greater
or less number in any particular case. Such however have not
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, A arisen ; and it is hoped that these divisions will prove as satis-

. factory and useful to naturalists in general as they have been to

the author. Of course, in a detailed study of any region much

more minute sub-division may be required; but even in that

case it is believed that the sub-regions here adopted, will be

found, with slight modifications, permanently available for ex-
hibiting general results.

I give here a table showing the proportionate richness and
speciality of each region as determined by its families of verte-
brates and genera of mammalia and birds ; and also a general
table of the regions and sub-regions, arranged in the order that
seems best to show their mutual relations.

Covrararive Ricnxess o THE B1x Rectows.

% : |

VERTERRATA, ‘ Mamuaria, Brrpa,
| Beso¥e. | pami | Pecnll Peculinr| T Preuliar| P
| les. | famiilies || GENEFI. se;:rf {'ml“,argo. Genera, gem:'r:.r aenr:;:n.
FPalmarctic...| 136 2 100 35 356 174 i) a3
Ethiopion ...| 174 22 140 50 64 204 179 60
Oriental......| 164 12 115 i3 46 340 165 45
| Australinn...| 141 30 72 44 Gl 2985 189 G4
Weotropical..! 168 44 130 103 79 GE3 670 86
Nearetic ... 122 | 12 || 74 | 24 | 32 ll1e0 | 52 | @ \
TaprLe oF Rraioxs AXD BUn-REGIONS,
S |
Reginns, | Eub-reglons. | Ramarks,
I. Palmarctic... 1. North Earope.
2, Mediterranean (or 5. En:l- Transition to Ethiopian,
| 8. Biberia. Transition to Nearctic.
| 4. Manchuria (or Japan) Transition to Oriental,
- II. Ethiopian ...| 1. East Africa. Transition to Palmarctic,
| 2. West Africa.
3. Bouth Africa.
| 4, Madagascar.
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TapLe oF Recioxs AxD Sue-REG1oNs—continued,
=
Regions, Bub-regions, Remarks,
111 Oriental....... 1. Hindostan (or Centrnl i)} Traasition (o Eihiopian.
2 1L
3. Indo-China (or Himalayas)| Transition to Pulearctic,
4. Indo-Malays. Transition to Australiun,
IV. Australian...| 1. Austro-Malaya. Transition to Oriental,
2, Anstralin,
| 3. Polynesia.
4. New Zealand, Transition to Neotropical,
]I " V. Neotropical. ; %hﬂ%]{ﬂr 8. Temp. Am.) | Transition to Anztralian,
3. Mexico (or T N, Am. 157 E
L {or Trop. m.) | Transition to Nearctic,
VI Nearctic.....| 1. California.
2. ountains, T iti .
3. Alleghanies (or East U, &) o ‘@ Neotropical,
4. Canada. Transition to Palmaretie,
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CHAPTER V.

CLASSBIFICATION AS AFFECTING THE STUDY OF GEOGRAPHICAL
DISTRIBUTION,

A LITTLE counsideration will convinee us, that no inguiry iuto
the causes and laws which determine the geographical distribu-
tion of animals or plants can lead to satisfactory results, unless
we have a tolerably accurate knowledge of the affinities of the
several species, genera, und families to each other; in other
words, we require a natural classification to work upon. Let us,
for example, take three animals—a, b, and e—which have a
general external resemblance to each other, and are usually
considered to be really allied; and let us suppose that a and &
Inhabit the same or adjacent distriets, while ¢ is found far away
on the other side of the globe, with no animals at all resembling
it in any of the intervening countries. 'We should here have a
difficult problem to solve ; for we should have to show that the
general laws by which we account for the main features of
distribution, will explain this exceptional case. But now, sup-
Pose some comparative anatomist takes these animals in hand,
and finds that the resemblance of ¢ to @ and b is only superficial,
while their internal structure exhibits marked and important
differences ; and that ¢ really belongs to another group of
animals, d, which inhabits the very region in which ¢ was

fﬂllﬂfl—und we should no longer have nn.‘a’ﬂ”“g to explain,

This is no Imaginary case. Up to a very few yeas ago a
curions Mexican animal, Bassaris astute, was almost always

classed in the civet family (Viverride), a group entirely con-
G 2
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fined to Africa and Asia; but it has now been conclusively
shown by Professor Flower that its real affinities are with the
racoons (Procyonide), a group confined to North and South
America. In another ease, however, an equally careful exami-
nation shows, that an animal peculiar to the Himalayas (Flurus
Julgens) has its nearest ally in the Cereoleptes of South America.
Here, therefore, the geographical difficulty really exists, and any
satisfactory theory of the causes that have led to the existing
distribution of living things, must be able to account, more or
less definitely, for this and other anomalies. From these cases
it will be evident, that if any class or order of animals is very
imperfectly known and its classification altogether artificial, it is
useless to attempt to account for the anomalies its distribution
may present ; since those anomalies may be, to a great extent,
due to false notions as to the affinities of its component Epecies,

According to the laws and causes of distribution discussed in
the preceding chapters, we should find limited and defined
distribution to be the rule, universal or indefinite distribution {o
be the exception, in every natural gronp corresponding to what
are usually regarded as families and penera; and sp mueh js
this the case in nature, that when we find g group of this
nominal rank scattered as it were at random over the earth we
have a strong presumption that it is not natural : but js ;ﬂ a
considerable extent, a haphazard collection of species, Of éuura,e
this reasoning will only apply, in cases where thera are ng
unusual means of dispersal, nor any exceptional eauses which
might determine a seattered distribution.

From the considerations now adduced it becomes evident, thay
it is of the first importance for the success of onp inquiry to
secure a natural classification of animals, especially as recards
the families and genera. The higher groups, such as ::Ias.-'m: and
orders, are of less importance for our purpose; becanse they are
almost always widely and often universally dist,rihutm]} excent
those which are so small as to be evidently the nearly eﬂinl;
representatives of a once more extensive series of fopys We
now proceed to explain the classification to be adopted iI!P:' luw
down as the series of families, To these, equivalent ,an--]iu,h
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names are given wherever they exist, in order that readers pos-
sessing no technical knowledge, may form some conception of
the meaning of the term * family ” in zoology.

The primary divisions of the animal kingdom according to
two éminent modern authorities are as follows :

HuxieT. Canus AxXD GERSTAEKER

Classifieation of Anim:nls (15040, Handbuch der Foologle (1868)

1. Protomoa

2, Infusoria 1. Protozoa.

3. Clenterata ... 2. Coelenterata,

4. Arnuloida e 3 Eﬂhinaﬂ.emmlm

. 4. Vermes.

5. Annnlosa Bt 5. Arthropoda,

6. Molluscoida ... 6. Mollnseoida,

7. Mollusea o 7. Mollnsca,

B. Vertebrata o i 8. Vertebrata.

For reasons already stated it is only with the fifth, seventh,
and eighth of these groups that the present work proposes to
deal; and even with the fifth and seventh only partially and in
the most general way.

The classes of the vertebrata, according to both the authors
above quoted, are: 1. Mammalia, 2. Aves. 3. Reptilia. 4.
Amphibia. 5. Pisces, in which order they will be taken here.

The sub-classes and orders of mammalia are as follows :

MAMMALIA,
Hexuey (1800), Frowen (1870 Canos (1568).
t ] 1. Primates,
i i MEC { 5. Prosimii.
2. Chiroptera ... 2, Chiropters,
3. Insectivora ... . 3. Insectivora.
. 6. Carnivora.
4. Camivorn ..., l 7. Pinnipedia.
: b, Cetacen :
Mmlodc‘lphln""! 6. Sjr(‘ﬂiﬂ. } maw ren ]?. Hﬂt:ﬂﬂtlﬂ.
10. Artiodactyla.
7. Ungulata ... .. 11. Perissodactyla.
B, Probosciden ... e 0. Proboscidea.
& Hyracoides ... = - 8. Lamnungia.
10. Rodentia ... 4, Rodentia.
i \11. Edentata .., 13. Brute.
Didelphia ...... 12. Marsupialia ... 14, Marsupialia.

Ornithodelphia 13, Monotremata 15. Monotremata.
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The above series of orders is arranged according to Professor &

Flower's Osteology of Mammalie, and they will follow in this
succession throughout my work. Professor Huxley arranges
the same orders in a different series.

In determining the manner in which the several orders shall
be subdivided into families, I have been guided in my choice of
classifications mainly by the degree of attention the author ap-
pzars to have paid to the group, and his known ability as a
systematic zoclogist; and in a less degree by considerations of
convenience as regards the special purposes of geographieal dis-
tribution. In many cases it is a matter of great doulit whether
a certain group should form several distinet families or be united
into one or two; but one method may bring ont the peculiarities
of distribution much better than the other, and this is, in our
case, a sufficient reason for adopting it.

For the Primates I follow, with some modifications, the
classification of Mr. 8t. George Mivart given in his article
. “Apes” in the new edition of the Encyclopedia Britannica, and
in his paper in the Proceedings of the Zoological Society of London,
1865, p. 547. It is as follows:

Order—PRIMATES, divided into two Sub-orders ;
I. Anthropoidea.
1I. Lemuroidea.

Bub-order —ANTHROFPOIDEA,

Hominide bt Man,
1 gimiidm ey E}Il:imm%?[i%ﬁhp“'
AIHI asmnn coeiwns 2, Bemmopithect “war rkera:
s {3. Cyno iﬁmﬁidm ... Baboons and Macaques,
i & Cebide ... ... ... American Monkeys,
Cebii «ecoevooes § 5 Hapalide ... ... Marmosets,
Bub-order-- LEMUROIDEA.
Fam .
g Lemurid@e .o oo aen e o Lr_-m}u-g_
7 Taraiide e s e e s Tarsiers,
8, Chiromyidm ws wew ads oane  AFEIYOE,

Omitting man (for reasons stated in the preface) the three
first families are considered by Professor Mivart to be syb-
families of Simiide; but as the geographical distribution of
the Old World apes is especially interesting, it is thought

"IU L

———ea
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better to treat them as families, o rank which is claimed for the
anthropoid apes by many naturalists.

As no good systematic work on the genera and species of bats
has been yet published, I adopt the five families as generally
used in this country, with the genera as given in the papers of
Dr. J. E. Gray and Mr. Tomes, A monograph by Dr. Peters
has lonz been promised, and his outline arrangement was
published in 1865, but this will perhaps be materially altered
when the work appears.

Order—CHIROPTERA.
Fum,
Frugivora o B Pteropidm s Froit-eating Bats,
: Istiophora 10. Phyllostomide ... Leafinosed Bats,
Inzectivora 11. Rhinolophidie ... Horse-shoe Bats.
Gymmnorhini 12, Vespertilionide ... True Bats
} 13, Noctilionide ... Dog-headed Bats

The genera of Chiroptera are in a state of great confusion, the
names used by different authors being often not at all compar-
able, so that the few details given of the distribution of the
bats are not trustworthy. We have therefore made little use
of this order in the theoretical part of the work.

The osteology of the Insectivora has been very carefully
worked out by Professor Mivart in the Jounral of Anatomy
and Physiology (Vol. ii,, p. 880), and I follow his classification
?isgiv;au there, and in the Proccedings of the Zoological Socicly

71).

Order—INSECTIVORA.

Fam.
14, Galeopithecidm st Wi e Flyiog TLemnrs.
15, Macroseelididee s nas Elephant Shrews.
16. Topaiide ... ... .. ..  Squirrel Shrews.
17, Erinaceid®s <.  v.' e .. Hedgehogs.
18, Centetide .., g ik il Tenrecs,
15, Potamogalidm e e RS Biar Shire.
20. Chrysochloride ... ... ..  CGolden Moles.
21, Talpida: Ty Moles.
L Botioidy® o0 i s hen o Ghiews

The next order, Carnivora, has been studied in detail by
Professor Flower; and I adopt the classification given by him in
the Procecdings of the Zoological Socicty, 1869, p. 4
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Order—CARNIVOLRLL.

Fum,

(23, Felidm ... «vo Cats, Lion; &e.
24 Cryptoproctide ... Cryptoprocta,
Elurpidea ;| 25. Viverride v Divets,
]\.;"‘.‘IH1 Tﬁmteﬁgm .Eur&-wo].f.
o 27. Hywmnidm LI
Fisipod Cynoidea = 28 Canide ... ... D{J:nr-,:s, Foxes, &e.
gg. ;rlustelid:]a Eemcls.
. 30. Procyonidm ACOOTE
Arcloidea” 331 Bluride... .. Pandas,
32, Umide ... ... Boars,
33, Otariidm ... .. Enred Seals,
Pingipedia ... ...+ 34.-Trichechide ... Walrus.
25, Phocide,... e meals,

The Cetacea is one of those orders the classification of which
is very unsettled. The animals comprising it are so huge, and
there is so much difficulty in preserving them, that only a very
few species are. known with anything like completeness. A eon-
siderable number of genera and species have been described or
indicated ; but as many of these are founded on imperfect speci-
mens of perhaps a single individual, it is not to be wondered at
that those few paturalists who occupy themselves with the study
of these large animals, cannot agree as to the proper mode of group-
ing them into natural families. They are, however, of but little
importance to us, as almost all the species inhabit the ocenn, and
of only a few of them can it be said that anything is accurately
known of their distribution. I therefore consider it best to follgy

Professor Carus, who makes a smaller number of families ; by =

I give also the arrangement of Dr. Gray in his British Museuw
catalogue of whales and seals, as modified subsequently in
the Proceedings of Zoological Sociely, 1870, p. 772, The Zey.
olodontide, a family of extinct tertiary whales, are classed by
Professors Owen and Carus between Cetacea and Sirenia, while
Professor Huxley considers them to have been camivorous gpnq
allied to the seals,

o

g P e ————————————
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Order— CETACEA.
Fnm, (Canvs). Fam. {Gnav)
Sub-order I.— { Balenide ... ... ... 36. Balenidm,
Mystaceti. | Balenopteridee ... ... 37. Balenopteridm
Catodontidm ... ... ... 28 Catodontide.
Ey;m'ondﬂntidae.
Hyperoodontide ... ... 20, %ﬁdﬂgtﬂ:&.
Sub-order I1.— . i o
i Monodontide ... ... 40. (Part of Delphinida.)
Cdontoeeti, Plutaniatisi:e?hm
Iniadm.
Delphinidz.
Delphinide ... ... .. d41.; Globiocephalide,
A Oreade,
Belogidee,
Puntoporiadae,

Extinet fumily ~ Zeglodontida.

Order—SIRENTA.

The order Sirenia, comprising the sea-cows, consists of a single
family :

Family 42. Manatide.

The extensive order Ungulata comprises the three orders
Pachydermata, Solidungula, and Ruminantia of the older natu-
ralists. ~ The following classification is that now generally
adopted, the only difference of opinion heing as to whether
some of the groups should be classed as families or sub-families,
a matter of little importance for our purpose:

Order—UNGULATA,

Famni.,
Perizsodactyla 43. Equide ... s Horses,
Odd-toed Unrguhffes } ses ey 44, Thapiridee ... .« Tapirs.

45, ﬁhinﬂcﬂmﬁdrjig. E{:Li.uuurm.
: 4. Hippopotami Ippopotamus,
i“‘l"“ud 47, Euﬁﬁam . e wine
Arti rlopodn. 48, Camefidm «on  Camels,
Eﬁn.[:j;“ nhgt:;:les Tragulina 48. Tragnlide ... Chevrotains,
b0, Cervid®e ... ... Deer
Pecora J 61, Comelopardidm  Gliraffes,

3 Cattle, Sheep,
62, Bovide ... *'-l Antielupes, &,
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The two next orders consist of but a single family each, viz.:

Order Fum.
PROBOSCIDEA 53. Elephantidee ... ... Elephants.
HYRACOIDEA . 54. Hyracidm - Rock-rabbits.

We now come to the Rodentia, a very extensive and difficult
order, in which there is still much difference of opinion as to
the details of classification, although the main outlines are pretty
well settled. The foundations of a true classification of this
order were laid by Mr, G. R. Waterhouse more than thirty years
ago, and suceeeding authors have done little more than follow
his arrangement with unimportant modifications. Professor
Lilljeborg, of Upsala, has however made a special study of this
group of animals, and has given an original and detailed classifi-
cation of all the geneva. (Systematisk Ofversigt af de Gnagande
Déggdjuren, Glires. Upsala, 1866.) 1 follow this arrangement,
with a few slicht modifications suggested by other naturalists;
and which malke it better adapted for the purpeses of this work,

Order—RODENTIA,

B

[ A
=

Faim,
¢ 56, Muride it Rata,
66 Bpalacidem ... ... Mole-mats,
67, Dhipodide wss aes  JeTboas,
Muorina  ( bA. ﬁnxidmm S ]li}lurrr;icc.
iR epmyidar ... . onched
(Waterhonse) | o &sm{ ™ Beavers, e
i : 61, Beinridu e e uirrels. -
Simplicidentati | 62. Haploodontidm .. gﬂwcllols_
( 63. Chinchillidss ... ... Chinchillas.
64. Octodontide ... ... Octodons,
Hystricina | 65. Echimyide ... ... Spiny Rats.
(Waterhouse) | G6. Cercolabidee ... ... Trer Porcupines,
67. Hystricidm +++  Porcupines,
| 68, Ed‘viidrqd i s E:_l:ies,
ey i oring 68, Lagomyidn i
Duplicidentati { {‘ﬁ;:;l;r]mu-ﬁﬂ} { 70, Leporide Hares,

The Edentata have been clagsified by Mr. Turner, in the

Proceedings of the Zoological Soeiely (1851, p. 205), by Dr,
Gray in the British Museum Catalogue, and by Professor Carus
in his Handbuch. The former takes a middle course Letween
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A .. the numerous fumilies of Dr. Gray, seven in number, and the
two families to which Professor Carus restricts the existing

species. T therefore follow Mr. Turner.

...._#

Order—EDENTATA,

Fam.
Bradypoda .. 71. Bradypodide ... Sloths,
73, Manididee ... ...~ Scaly Ant-eaters,
Entomophaga 73, Dasypodide ... Armadillos.

74. Oryeteropodidee... Ant-bears.
Th. Myrmecophagide Ant-eaters.

W T

The Marsupials have been well classified and described by

Mr. Waterhouse in the first volume of his Natural History of

i Mammalin, and his arrangement is here followed. The sub-
A orders adopted by Professor Carus are also given.

it \‘
{ Order—MARSUPLALIA,
Fnm.
74 Diﬂalphédm e gpuasums.
: 77, Dasyuridm ... ... Native Cats.
Rapacia (Wagner) ... 78. Myrmecobiidee ... Native Ant-eater.
70, Peramelidme ... ... Bandicoots.
% Poephaga (Owen) ... 80. Macropodidie ... Kangaroos,
o Carpophaga (Owen) ...  Bl. Phalangistide ... P feTh.
Rhizophaga (Owen) ...  82. Phascolomyide .. Wombats.
Order—MONOTREMATA.
The last order, the Monotremata, consist of two families, which
Professor Carus combines into one, but which it seems more
natural to keep separate.
L] " ... Fam.
ey B3. Ornithorhynchide ... ... « ... Duckbill,
\ 84 Echidnids Echidna.
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BIRDS.

Birds are perhaps the most diffienlt to classify of all the
divisions of the wvertebrata. The species and genern are
exceedingly numerous, and there is such a great uniformity
in general structure and even in the details of external form,
that it is exceedingly difficult to find characters by which orders
and families can be characterised. For a long time the system
of Vigors and Swainson was followed ; but this wholly ignored
anatomiecal characters and in many cases plainly viclated well-
marked affinities. Characters derived from the form of the
gternum, the scutellation of the tarsi, and the arrangement of
the feathers, have all assisted in determining natural groups.
More recently Professor Huxley has applied the variations of the
bony palate to the general arrangement of birds; and still more
recently Professor Garrod has studied certain leg-muscles for
the same purpose. The condition of the young as regards
plumage, and even the form, texture, and coloration of the eg,
have also been applied to solve doubtful cases of affinity ; yet
the problem is nob settled, and it will probably remain for
another generation of ornithologists to determine with any
approach to accuracy what are the most natural divisions of the
class into orders and families. In a work like the present it is
evidently not advisable to adopt all the recent classifications ;
since experience has shown that no arrangement in which one
st of characters is mainly relied on, long holds its ground.
Such modifications of the old system as seem to be well
established will be adopted; but the older groups will be ad-
hered to in cases where the most recent classifications are open
to doult, or seem inconvenient as separating families, which,
owing to their similarity in general structure, form and habits
are best kept together for the purposes of geographical dis-
tribution,

The old plan of putting the birds of prey at the head of the
class, is now almost wholly given up; both because they are not

+
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the most highly organised, but only one of the most specialised
forms of birds, and because their affinities are not- with the
Passeres, but rather with the cormorants and some other of the
aquatic groups. The Passeres therefore are placed first; and the
series of families is begun by the thrushes, which are certainly
the most typical and generally well-organised form of birds.
Instead of the Scansores and Fissirostres of the older anthors, the
order Picarie, which includes them Lloth, is adopted, but with
some reluctance; as the former are, generally speaking, well marked
and- strongly contrasted groups, although certain families have
been shown to be intermediate. In the Picarim are included the
goat-snckers, swifts, and bumming-birds, sometimes separated
as a distinct order, Maerochires. The parrots and the pigeons
form cach a separate order. The old groups of Gralle and
Anseres are preserved, as more convenient than breaking them
up into widely separated parts; for though the latter plan may
in some cases more strictly represent their affinities, its details
are not yet established, nor is it much used by ornithologists.
In accordance with these views the following is the series of
orders and families of birds adopted in this work :

[ Clasz—AVES,
rulersd,
Including the great mass of the smaller birds—Crows,
. ] i Finni}eg, Ft'jugnr:l;hem, Ureepers, Honeysuckers, &e., &e.
2. Plcarle i Including Woodpeckers, Cuckoos, Toucans, Kingfishers,
. Bwifts, &e., &e,
3. Psittaci ... Purrots only.
4. Columbz ... Pigeons and the Dodo.
b, Galline ... Grouse, Pheasants, Curnssows, Monnd-builders, &e,
6. Opisthocomi  The Hoeco only,
7. Accipitres ... Eagles, Owls, and Vultures,
& Gmlle Heronz, Plovers, Rails, &e.
0. Anseres oo Gulls, Ducks, Divers, &c

1i. Strothiones ... Ostrich, Cassowary, Apteryx, &e.

The Passeres consist of fifty families, which may be arranged
and grouped in series as follows. It must however be remem-
bered that the first family in each series iz not always that
which is most allied to the last family of the preceding series.
All extensive natural groups consist of divergent or branching
alliances, which renders it impossible to arrange the whole in
one continnous series,



DISTRIBUTION OF ANIMALS,

A —Trrican or Tukpoip PassEnes.

1. Turdidae
2, Bylviidm
3. ifdm
4. Panoridm
5. Cinelida HE i
&, ng]od;tidm
7. Chummide
8. Certhiidm
9, Sittidm
10, Paridm
11, Liotrichide ..
12. Phyllornithide ...
13. Pycnonotide ... ik
14. gﬂrzﬁdte
15. T P S e
14, Dwrg;aﬂh;ﬁngxﬂm
17. Muscicapide ...
18, Pachycephalidie
19. Laniids
20, Corvido .
21, Parndizeide
23, Meliphagide ...
23, Neotarineidne ...

Thrushes.
Warblers,
Babblers.
Reedlings,
Dippers.
Wrens,

Creepers,
Nuthutehes,
Tita,

Hill-tits,
Green Balbuls,
Bulbuls.
Orioles,
Caterpillar-shrilces,
Drrongos,
Flyeatchers,
Thick-heads,
Bhrikes,
Crowa,
Parmdise-birda,
Honey-suckers,
Bun-birds,

B.—Taxacroid PassERgs.

gg, gicmid:pdidm 5
% byE] -
27, Mniotiltidee ... ik
#8, Vireonidae o 1
20, Ampelidm
30, Hirondinide .. s
21. Icteride §

as, Tnnngrir]:e
33. Fringillide

Flower-peckers,

Sugar-birds,
Wood-warblera,
Gireenlets,
Waxwings,
%wnﬂm
anguests,
Tunugurs.
Finches,

(. —Srursoinp PasseRes,

34, Ploceide G
35, Bturnidm
26, Artamidse
37, Alaudide
38, Motacillida:

Weaver-birds,
Btarlings.
Swallow-shrikes,
Larks,

Wagtails,

D.—Fonuicaroip Passeres,

39, Tyrannide ...
40. Pipride i
41, Cotingidm "
42, Phytotomide ...
43. Eorylemide ...
44, Dendrocolaptide
45, Formicariide ...

v

rants,
Manakins,
Chatterers,
Plant-cutters,
EBroad-hills,

American Creepers,

Ant-thrushes,

g
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D.—Fonasicaroin PassEnes—eontinued,

46. Pteroptochids ...
47, Pittide aes Fittaz, -
48, Paictidm

E.—Axouarous Passengs.

49. Menuridm

Liyre-birds,
60, Atrichidmx

Scrub-birds.

The preceding arrangement is a modification of that proposed
by myself in the Jbis (1874, p. 406). The principal altera-
tions are adding the families Panuride and Sittide in series
A, commencing series B with Dicwmide ; bringing Vireonide
next to the allied American family Mniotiltide; and placing
Motacillidee in series C next to Alandide. At the suggestion of
Professor Newton I place Menuride and Atrichide apart from
the other Passeres, as they both possess striking peculiarities of
anatomical structure.

The heterogeneous families constituting the order Picariee may
be conveniently arranged as follows:

51. Picidm WDDdPeckars,
52, Yungide ... Wrynecks.
53, Indicatoridm Honey-guides,
Hub-order— ;b Megalimidie ... Darbets,
Beansores, 65, Rhamphastide ... Toucans.
6. Musophagidee ... Plantain-eaters,
57. Coliide .. .« Colies,
| 58. Cuculidm v Unckoos,
Intermedinte ... 50. Leptosomidm ... The Leptosoma,
( G, Bucconidm .., <vs  Puff-birds.
61. Galbulide ... .. JAcamars.
62, Coraciide ... ... Rollers.
O3, Meropidme ... ... DBee-eaters,
64. Todide <. Todies.
35, Mumutiltjl:u : %zbmola.
GG. Trogonidw ... ‘ EONE.
Sulb-order— 67, Aleedinidee .. ... Kingfishers,
Fissirostres,  § 68. Bucerotida ... ... Haornbills,
689, Upnpide .. ... Hoopoes,
50, Irrisoridme --- Promerops,
71. Podargidm ... . Frog-months.
72, Steatornithide . The Guucharo,
73, Caprimulgide . Goatsuckers,
74, Cypselide ... . Bwifta,
\ 75. Trochilide ... Humming-birds,
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The Psittaci or parrot tribe are still in a very unsettled state ,@.

of classification ; that recently proposed hy. Professor Garrod
differing widely from the arrangement adopted in Dr. Finsch's
monograph of the order. Taking advantage of the researches
of these and other authors, the following families are adopted as
the most convenient in the present state of our kuowledge :

78. Cacatuidee ... . ... The Cockatoos.

77. Platytercidme o The Broad-tailed Paroquets of Austealin.

78, Palmornithide ... The Oriental Parrots and Paroguets.

79, Trichoglesside ... The Brush-tongued Paroquets and Lories,
80. Conuride ... ... The Macaws and their allies.

81, Psittacide ... oo The African and Sounth American Parrots,
82. Nestoridm ... .o The Nestora of New Zealand.

83, Stringopidm oor The Owl-parrots of New Zealand,

The Columbee, or pigeons, are also in a very unsatisfuctory
state as regards a natural classification. The families, sub-
families, and genera proposed by various authors are very
numerous, and often quite irreconcilable. I therefore adopt
only two families; and generally follow Mr. G. R. Gray’s hand-
list for the genera, except where trustworthy authorities exist
for a different arrangement. The families are :

84, Columbidam oo Pigeons and Doves,
&6, Dididoe vee The extinet Dodo and allies,

The Galline, or game-birds, may be divided into seven
families:

Fani Suli-Farmi ’

86, Pteroclida: ... :iaml-_mnuge_

87, Tetraomide .- oo Partridges and Grouse,
Pavonine ... v Penfowl],
Lophophoring oo Tragopans, &e,
Phasianine ... v Pheasants,

g8, Phasianide ...3 Buplocaminm ..« Fire-backed Pheasants, &e,
Galline ... voe Jungla-fowl,
Meleagrine,..  -.. Turkeys,
Numidine ... - Gumgn-l'uwl.

89, Turnicidms , ... Hemipodes,

g0, Mesapodiide ... Ih‘{nund-mnl.:e;-g_
Cracine — +.. e Dmrassows,

g1. Cracidwe Penelopine .. e FRANE,

? [!J.eﬂlrh asin ..+ Mountain-pheasant.
92, Tinamids veo Tinamuous,

g
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The Opisthocomi consist of one family containing a single
species, the “Hoceo " of Guiana.

Family 83, Opisthocomidse,

The Aceipitres, or birds of prey, which were long considered
to be the highest and most perfect order of hirds, are now
properly placed lower down in the series, their affinities being
more with the aquatic than with the perching birds. The
following is the arrangement adopted by Mr Bhﬂrye in his
recently published British Museum catalogue of diurnal birds

of prey —

Bab-orders,

Tnm.

[ 8L Vulturide
Falcones = 85, Serpentariide .

|
L 96. Faleconidm ia

Pandiones...97. Pandionide
Striges .08, Btrigidm

Eub-families.

Vulturinm ... ... Vultures,
Sarcorbamphine  Turkey-buzzards.
( Polyborniee ... Carncaras,
| Aecipitrine .~ Hawks,
. Buteonine . Buzzards,
Aqluilium Eagles,
| Falconinme Fualeons.
Fishing-eagles.
(s

The Gralls or Grallatores are in a very unsettled state.  The
following series of families is in accordance with the views of
some of the best modern ornithologists :

89. Rallide

10W),
101.
102,
103,
ik,
105,
104,
107,
105,
109,

110,

111.
112,
113.
114,
115.
116,
117.

Seolopacidae
Chionidide
Thinocoridaa
Parride ...
Glareolide
Charndriide
Otidide ...
Grrmidm
Cariamidme
Aramide, .
{:mphmi::i
i =
i{h:ﬁggﬂlldjﬁ
Ardeidm ...
Plataleidse
Cliconiide
Palamedeidas

Pheenicopteride .

aen

Rails, &e.
Sandpipers and Snipes
Bheath-hills,
Quail-snipes.
Jueanns,
Pratincoles.
Plovers,
Eustards.
Clranes.
Carinmas.
Cruarnumas.
Trumpeters,
sSun-lntterns,
Kagmns,
Herona.
Epoonbills and Ihis,
Storls.
Eereamors,
Flamingoes.

H
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The Anseres or Natatores are almost equally unsettled. The ,{L,_

flamingoes are usually placed in this order, but their habits best
assort with those of the waders.

Fam.

118. Anpatidm ... oo Duek and Geesa.
119. Laridme P v Gulls,
120. Procellariidms -« Petrels,
E; geLmnilLd'n oo ... Policans,

g eniscide B el ing,
123, Colymbida Dmm
124, Podicipida ... «.  Grebeas,
125, Alcidm o «es Anks,

The last order of birds is the Struthiones or Ratitz, considered
by many naturalists to form a distinct sub-class. It consists of
comparatively few species, either living or recently extinect.

Fnm. i

196, Strathionide ... Ostriches, a,

Living< 187, Gaauarnddm imnwm-iea. {

128, Apterygide ... IyE. , .

129. Dinornithida o ?;E;:gmia. .-
Extinct { 130, Palapterygida pteryx.
131. AEpyatrfﬁJrft.lﬁdm ...  JHpyornis,

REPTILES,

In reptiles I follow the classification of Dr, Giinther as given
in the Philosophical Transactions, vol. elvii, p. 625. He divides
the elass into five orders as follows :—

Bub-chisses, Orders.

I. Squamata ... 2. Lacertilia ... Lizards,
3, Rhyncocephalina ... The Hatteria,
II. Loricats ... 4, Cmcmlfjm i Grocn:dilm,
IIT, Cataphracta 5. Chelonia ... ..  Tortoises.

Tn the arrangement of the families comprised in each of these
orders T also follow the arrangement of Dr. Giinther and Dr,
J. E. Gray, as given in the British Museum Ca.ta]og'ne, or as
modified by the former gentleman who has kindly given me  »-
much personal information.
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The Ophidia, or Snakes, form the first order and are classified

as follows :—

Innocuons Snakes!

Venomous Colobrine
Bnakes

Viperine Snakes

Fui,

1. Typhlopide

2, Tortricide ... -..

3. Xenopeltidm
4. Uropeltide
5. Calymaridm
6. Oligodontidze.
7. Colubride ...

8. Homalopsidx s
9. Psammophide ...

10. Rachiodontide,
11. Dendrophide
12. Dryiophidm
13, Dipsasidm ..

14. Beytalidee,

15. Lycodontidm

16, Amblyc dphnllda:-

17. Pythonidm
18. Erycide

[ 19. Acrochordidse ...

20, Elapide

1. Dendmaplril&m T

22, Atractaspididem.
23, Hydrophide

24, Crotalide ...
25 Viperids

Buorrowing Snakes.

Dwarf ground-snakes.

Colubrine Snalkes.
Fresh-water Bnakes.
Dezert-snakes,

Tres-znales,
ip-snakes,
MNocturnal tree-snakes.

Fanged ground-snakes.
Blunt-heads.

Pythons,

Sand-snakes,
Wart-snales.

Cobras, &o,

Een-snakes.

Pit-vipers.
True vipers

The second order, Lacertilia, are arranged as follows :—

Famm.
26. Trogonophide ...

27. Chirotide

28. Amphishenidme } iy
29, Lepidosternidm

20. Varanidme

31. Helodermide,

32, Teidm

23, Lacertidm
34 Zonoridm
85, Chaleidm,
36. Anadiade,
37, Chiroeolidme.
38, Iphisadm,

28, Cercosauridae.

40, Chammsanridae,
41. Gymmopthalmidae

42, Pygopodide
43, Aprasiade,

Amphishenians.

Water Lizarda.
Tegnexins,

}Lma Lizards

Gape-eyed Beinks,
Two-legged Lizards,
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&
44, Linlide. s
45, Beineids v o Beinks,
48, Ophiomoride ... oo Bnoke-lizards.
g 47. Bepide ... i Sand-lizards.
45, Aconbindem,
49, Geckotide Greckoes,
80, Ignanidme Tguanas.
51, Ammidm .  Fringed Lizards:
52, Chameleonider ... ... ... Chameleons,

The third order, Rhyncocephalina consists of a single family :—
634 Rhyncocsphalide ... ... The Hatteria of New Zealand,

.. The fourth ‘order, Crocodilia or Loricata, consists of thres
families

54, Gavialids Gavials, oy
55. Crocodilide ... .. .. Crocodiles. =
66. Alligatoride ... ... ~ .. Alligators.

The fifth arder, Chelonia, consists of four families :—

57, Testodinide ... Land and fresh-water Tortei
66 Chelydide ... «+» Fresh-water Turtles. R
58, Trionychida ... Hoft Turtles,
60, Cheloniide ™ ... Hea Turtles.

AMPHIRBIA,

In the Amphibia I follow the classification of Professor
Mivart, as given for a large part of the ovder in the Proceedings
af the Zoologieal Society for 1869, For the remainder I follow
Dr. Strauch, Dr. Giinther, and a MSS. arrangement kindly
furnished me by Professor Mivart.
The class is first divided into three groups or orders, and then __.j'.-Ef-'
into familiez as follows :—
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Order L—PSEUDOPHIDIA.

Fam.
1. Crcilinde= o = Crecilia.

Order IL—-BATRACHIA URODELA,

2, Birenid® ... Biren.

3. Proteid ... Proteus,

4. Amphinmids Amphinma,

5. Menopomidie Giant Salamanders,

6. Balamandride ... Salamanders and Newta,

Order III. BATRACHIA ANOURA,

Fam. Fam.
7. Bhinophrynidm 16. Pelodrvadm ... .
8. Phrymiscidm ... ] 17. Hylide ... ... +Tree Frogs.
9. Hylaplesidme ... Toads 18, Polypedatide ...
10. Bufonide.., ... . 19. Ranide ... ... ) g
11. Xenorhinide ... 2, Discoglosside ... } roge.
12. Engystomide ... 21, Pipide ... ... | Tongueless
13. Bombinatoridem 22, Dactylethride ... oads,
14, Plectromantidm Frogs,
15 Alytide ... ...

FISHES.

These are arranged according to the classification of Dr.
Gjinther, whose great work “The British Museum Catalogue of
Fishes,” has furnished almost all the material for our account
of the distribution of the class.

In that work all existing fishes are arranged in six sub-classes
and thirteen orders. A study of the extraordinary Cerafodus
from Australia has induced Dr. Giinther to unite three of his
sub-classes ; but as his catalogue will long remain a handbook
for every student of fishes, it seems better to follow the arrange-
ment there given, indicating his later views by bracketing
together the groups he now thinks should be united,
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Bub-alass,

Oieler. F
|

Remarks,

1. Acamthopterygii ... 47 |[Gnsterosteidie to Notacanthi.
2, Do Phnr;.'ncngnnthjl § |Pomacentride to Chromide.
Taleostel 3. Acanthim el B [Gadopside to Pleuronectides,
it ® -} 4 Thysostomi ... 0 (Bilnridm to Pegosidm,
= I §. Lophobranchii 2 |Bolenostomide and Syngnathidm,
= G, Plectognathi £ Beleradermi and Gymnodontes.
Z | Dipnoi 7. Birenoidei 1 [Sirenoidei,
= Gl | 8. Holostei 8 [Amiide to Lepidosteide.
I 4. Chondrostei, 2 | Acoipenserida and Polydontidae,
Chondropte- | 10. Holocephala ... ..| 1 |[Chimwride.

Tyl { 11. Flagiostomata  ...[ 15 |Carchariide to Myliohatidse.
Cyclostomata 12 Marsipobranchii ...| 2 Il-’rtmmymntidse and Myxinide,
Leptocar@ii. 14, Cirrhostomi ... .. | 1 Cirrhostomi.

Total ... 116 families.
INSECTS.

The families and genera of insects are so immensely numerous,
probably exceeding fifty-fold those of all other land animals,
that for this cause alone it would be impossible to enter fully
into their distribution. It is also quite unnecessary, because
many of the groups are so liable to be transported by aceidental
causes, that they afford no useful information for our subject ;
while others are so obscure and uninteresting that they have
been very partially collected and studied, and are for this
reason equally ineligible. I have therefore selected a few of
the largest and most conspicuous families, which have been so
assiduously coliected in every part of the globe, and so carefully
studied at home, as to afford valuable materials for com-
parison with the vertebrate groups, when we have made due
allowance for the dependence of many insects on peculiar forms
of vegetation, and the facility with which many of them are
transported either in the egg, larva, or perfect state, by winds,
currents, and other less known means.

I confinge mysell then, almost exclusively, to the sixteen
families of Diurnal Lepidoptera or butterfiies, and to six of the
most extensive, conspicuous, and popular families of Coleoptera.

S

T

e
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The number of species of Butterflies is about the same as that
of Birds, while the six families of Coleoptera selected, comprise
more than twenty thousand species, far exceeding the number of
all other vertebrates. These families have all been recently cata-

logued, so that we have very complete information as to their
arrangement and distribution.

LEPIDOPTERA DIURNA, OR BUTTERFLIES.

Fam. Fam,
1. Danaidee. 9. Libythaidem,
2. Satyride, 10. Nemeobiidee.
3, Elymniidze, 11, Eurygonide.
4, Morphida. 12, Eryeinide,
B, Brassolidme, 13. Lycenidam.
6. Acrmide, 14. Pieride.
7. Heliconide, 16, Papilionidse,
8, Nymphalidee, 16, Hesperide,

COLEOPTEEA, OR BEETLES.

per M. : Fan
1. Cicindelide ... Tiger-beetles. 4. Cetoniidee ... Hose-chafera,
2. Carabide ... Ground-beetles. 5. Buprestide ... Metallic Beetles,
3, Lucanide ... Stag-beetles, 6. Longicornia ... Long-horned Beetles,

The above families comprise the extensive series of ground
beetles (Carabidee) containing about 9,000 species, and the Longi-
corns, which are nearly as numerous and surpass them in variety
of form and colour as well as in beauty. The Cetoniide and
Buprestide are among the largest and most brilliant of beetles;
the Lucanide are pre-eminent for remarkable form, and the
Cicindelidee for elegance; and all the families are especial
favourites with entomologists, so that the whole earth has been
ransacked to procure fresh species.

Hesults deduced from a study of these will, therefore, fairly
represent the phenomenn of distribution of Coleoptera, and,

as they are very varied in their habits, perhaps of insects in
general.
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MOLLUSCA.
The Mollusea are usually divided into five classes as
follows :—
Clnazes,
I Cephalopoda ... ... Cuttle-fish.
II. Gusteropoda ... ... BSnails and aquatic Univalves.
IIL. Pteropoda ... ... Oceanic Snails,
IV, Brachiopoda ... ... %gmmetricul Eivalves,
Y. Conchifera o, Unsymmetrical Bivalves,

The Gasteropoda and Conchifera alone contain land and
freshwater forms, and to these we shall chiefly confine our
illustrations of the geographical distribution of the Molluseca.

The classification followed is that of Dr Pleiffer for the
Operculata and Dr. Von Martens for the Helicide. The
families chiefly referred to are:— _1‘333"" :

Class IL—GASTEROPODA.

Order 2 —Pulmonifern,
Fam,
1. Helicidm.
2, Limacidw.
A, Oneidindoe,
In-operculats o b 4, Limnmidee,
B, Auricnlideoe.
6. Acieulidme,
7. Diplommatinidee.

Opfimnlate oy, ey g' o “]!':'?t?d";i.ﬂﬁ-

-
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CHAPTER VI : i
THE EXTINCT MAMMALIA OF THE OLD WORLD.

ALTHOUGH it may seem somewhat out of place to begin the
systematic treatment of our subject with extinct rather than
with living animals, it is necessary to do so in order that we
may see the meaning and trace the causes of the existing dis-
tribution of animal forms. It is true, that the animals found
fossil in & country are very generally allied to those which still
inhabit it ; but this is by no means universally the case. If it
were, the attempt to elucidate our subject by Palaeontology
would be hopeless, since the past would show us the same
puzzling diversities of faunas and floras that now exist. We
find however very numercus exceptions to this rule, and it is
these exceptions which tell us of the past migrations of whole
groups of animals, We are thuz enabled to determine what
.portion of the existing races of animalsin a country are de-
scendants of its ancient fauna, and which are comparatively
modern immigrants; and combining these movements of the
forms of life with known or probable changes in the distribution
of land and sea, we shall sometimes be able to trace approxi-
mately the long series of changes which have resulted in the
actual state of things. To gain this knowledge is our object in
studying the * Geographical Distribution of Animals and our
plan of study must be determined, mainly, by the facilities it
affords us for attaining this ohject. In discussing the countless
details of distribution we shall meet with in our survey of the
zoological regions, we shall often find it useful to refer to the
evidence we possess of the range of the group in question in
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past times ; and when we attempt to generalise the phenomena |

on a large scale, with the details fresh in our memory, we shall
find a reference to the extinet faunas of various epochs to be
absolutely necessary.

The degree of our knowledge of the Palmontology of various
parts of the world is so unequal, that it will not be advisable to
treat the subject under each of our six regions. Yet some sub-
division must be made, and it seems best to consider separately
the extinet animals of the Old and of the New Worlds. Those of
Europe and Asia are intimately connected, and throw light on
the past changes which have led to the establishment of the
three great continental Old World regions, with their various
subdivisions. The wonderful extinct fauna recently discovered
in North America, with what was previously known from South
temperate America, not only elucidates the past history of the
whaole continent, but also gives indications of the mutual rela-
tions of the eastern and western hemispheres.

The materials to ba dealt with are enormous; and it will be ;

necessary to confine ourselves to a general summary, with fuller
details on those points which directly bear upon our special
subject. The objects of most interest to the pure zoologist and

to the geologist—those strange forms which are farthest removed
from any now living—are of least interest to us, since we aim

at tracing the local origin or birthplace of existing genera and
families; and for this purpose animals whose affinities with
living forms are altogether doubtful, are of no value whatever.
The great mass of the vertebrate fossils of the tertiary period
consist of mammalia, and this is precisely the class which is of
most value in the determination of zoological regions, The
animals of the secondary period, though of the highest interest
to the zoologist ave of little importance !:u us both because of
their very uncertain affinities for any existing groups, and also
because we can form no adequate notion of the distribution of
land and sea in those remote epochs. Our greab object is to
trace back, step by step, the varying distribution of the chief
forms of life; and to deduce, wherever possible, the physical
changes which must have accompanied or caused such changes.

]

L



. .~

CHAP, VI.] MAMMALTA OF THE OLD WORLD, 109

| The natural division of our subject therefore is into geological
e, periods. We first go back to the Post-Pliocene_period, which
inclndes that of the caves and gravels of Europe containing flint
implements, and extends back to the deposit of the glacial drift
in the concluding phase of the glacial epoch. Next we have
the Pliocene period, divided into its later portion (the Newer
Tliocene) which includes the Glacial epoch of the northern
hemisphere; and its earlier portion (the Older Pliocene), repre-
sented by the red and coralline crag of England, and deposits of
gimilar age in the continent. During this earlier epoch the
climate was not very dissimilar from that which now prevails;
but we next get evidence of a still earlier period, the Miocene,
when a warmer climate prevailed in Europe, and the whole
fauna and flora were very different. This is perhaps the most.
interesting portion of the tertiary deposits, and furnishes wus
with the most valuable materials for our present study.
Further back still we have the Eocene period, with apparently
an almost tropical climate in Europe ; and here we find a clue
to some of the most puzzling facts in the distribution of living
=« gnimals. Our knowledge of this epoch is however very im-
perfect; and we wait for discoveries that will elucidate some
of the mystery that still hangs over the origin and migrations
> of many important families. Beyond this there is a great chasm
'| in the geological record as regards land animals; and we have to
go sofar back into the past, that when we again meet with mam-
malia, birds, and land-reptiles, they appear under such archaic
forms that they cease to have any local or geographical signi-
ficance, and we can only refer them to wide-spread classes
and orders, For the purpose of elucidating geographical distri-
bution, therefore, it is, in the present state of our knowledge,
unnecessary to go back beyond the tertiary period of geology.
The remains of Mammalia being so much more numerous and
important than those of other classes, we ghall at first confine
ourselves almost exclnsively to these, What is known of the
#¢ Dirds, reptiles, and fishes of the tertiary epoch will be best
indicated by a brief connected skefeh'of their fossils in all parts
of the globe, which we shall give in a subsequent chapter.

TR ——



world we find, even within the limits of the historical period,
that some animals have become extinet, while the distribution of
others has been materially changed. The Ryfina of the North
Pacific, the dodo of Mauritius, and the great auk of the North
Atlantic cossts, have been exterminated almost in our own
times. The kitchen-middens of Denmark contain remains of
the capercailzie, the Bos primigenins, and the beaver. The first
still abounds farther north, the second is extinet, and the third
is becoming soin Europe. The great Irish elk, a huge-antlered
deer, probably existed almost down to historic times, '
Pleistocene or Post-Pliocene Period —We first meet with proofs

of important changes in the character of the European fauna, in - ]
b

110 DISTRIBUTION OF EXTINCT ANIMALS. [ramT 11,
Historie Period—In tracing back the history of the urguniﬁ}i -
i
4

.studying the remains found in the caverns of England and France,
which have recently been so well explored. These cave-remains
are probably all subsequent to the Glacial epoch, and they aj \
come within the period of man’s occupation of the country, Ve p -
we find clear proofs of two distinet kinds of change in thg
forms of animal life.  First we have a change clearly trace-
able to a difference of climate. We find such arctic forms as
the rein-deer, the musk-sheep, the glutton, and the lemming,
with the mammoth and the woolly rhinoceros of the Siberian
ice-cliffs, inhabiting this country and even the south of France.
This is held to be good proof that a sub-arctic climate pre-
vailed over all Central Earope ; and this climate, tozether with
the continental n.nn.t_iit.iou af Brita.in, will sutﬁuiently Bx[ﬂﬂ-i'ﬂ.
such a southward range of what are now arctic forms,

But together with this change we have another that seems at
first sight to be in an exactly opposite direction. We meet
with numerous animals which now only inhabit Africa, or South
Europe, or the warmer parts of Asia. Such are, large felineg—
some closely related to the lion (Felis spa{m}, others of alto-
gether extinet type (Machairodus) and forming the extreme de- 1.
velopment of the feline race ;j—hyenas ; horses of two or more
species ; and a hippopotamus. If wego a little further back, to
the remains furnished by the gravels and brick-earths, we still ‘!a
find the same assotiation of forms. The reindeer, the glutton,




-

CHAP, V1.] MAMMALTA OF THE OLD WORLD. 111

the musk-sheep, and the woolly rhinoceros, are associated with
several other species of rhinoceros and elephant; with nume-
rous civets, now abundant only in warm countries; and with
antelopes of several species. We also meet here with a great
extension of range of forms now limited to small areas. The
Saiga antelope of Hastern Europe occurs in France, where wild
sheep and goats and the chamois were then found, together with
several species of deer, of bear, and of hyw®na. A few extinct
genera even come down to thiz late period, such as the great
sabre-toothed tiser, Machairodus ; Galeotherium, o form of Viver-
ride; Palmwospalaz, allied to the mole; and Trogontherium, a
gigantic form of beaver,

We find then, that even at so early a stage of our inquiries we
meet with a problem in distribution by no means easy to solve.
How are we to explain the banishment from Europe in so short
a space of time (geologically speaking) of so many forms of life
now characteristic of warmer countries, and this too during a
period when the climate of Central Europe was itself becoming
warmer? Such a change must almost certainly bave been due
to changes of physical geography, which we shall be better able
to understand when we have examined the preceding Pliocene
period. We may here notice, however, that so far as we yet
know, this great recent change in the charvacter of the fauna is
confined to the western part of the Palmarctic region. In caves
in the Altai Mountains examined by Prof. Brandt, a great col-
lection of fossil bones was discovered. These comprised the
Siberian rhinoceros and mammoth, and the eave hysena; but all
the others, more than thirty distinet species, ave now living in
or near the same regions. We may perhaps impute this dif-
ference to the fact that the migration of Southern types into
this part of Siberia was prevented by the great mountain and
desert barrier of the Central Asiatic platean ; whereas in Europe
there was at this time a Jand connection with Africa. Post-
pliocene deposits and caverns in Algeria have yielded remains
resembling the more southern European types of the Post-
pliocene period, but without any admixture of Arctic forms;
showing, as we might expect, that the glacial cold did not



112 DISTRIBUTION OF EXTINCT ANIMALSR, [ranT 1,

extend so far south. We have here remains of Fguus, Bos,
Antilope, Hippopolamus, Elephas, Rhinoceros, Ursus, Canis,
and Hyene, together with Phaeocherus, an African type of
swine which has not occurred i the European deposits. :

It is perhaps to the earlier portion of this period that the
Meryeotherium of the Siberian drift belongs. This was an
animal related to the living camel, thus supporting the view that
the Camelide are essentially denizens of the extra-tropical zone.

PriocENE PERIOD.

Primates—We here first meet with evidence of the existence
of monkeys in Central Europe. Species of Macacus have left
remains not only in the Newer Pliocene of the Val d’Arno in
Ttaly, but in beds of the same age at Grays in Essex ; while
Semnopithecus and Coreopithecus, genera now confined to the
Oriental and Ethiopian regions respectively, have been found in
the Pliocene deposits of the South of France and Italy.

Carnivora.—2Most of the genera which occurred in the Post
Tliocene are found here also, and many of the same species. Few
new forms appear, except Hyemnarefos, a large bear with characters
approaching the hymnas, and Pristiphoca, a new form of seal,
both from the Older Pliocene of France; and Galesynus, a fox-
like animal intermediate between Clanis and Fiverra, from the
Pliocene of (Eninghen in Switzerland. i

Cetacea—Species of Balena, Physeler, and Delpliinus oceur in
the Older Pliccens of England and France, and with these the
remains of many extinet forms, Balenodon and Hoplocetus
(En.lmniﬂ ) ; Belemnoziphius and Choneziphius (Hyperoodontide),
and Halitherium, an extinet form of the next order—Sirenia,
now confined to the tropics, although the recently extinet Rytina
of the N. W. Pacific shows that it is also adapted for tem-
perate climates. ‘

Ungulata.—The Pliocene deposits are nob very rich in thig
order. The horses (Eguide) are represented by the genus Eipuus ;
and here we first meet with Hipparion, in which small lateral
toes appear. Both genera occur in British deposits of this age,
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A more interasting fact for us is the occurrence of the genus
Tapirus in the Newer Pliocene of France and in the older beds
of both France and England, since this genus is now isulated
in the rerotest parts of the eastern and western tropics. The
genera filitnoceros, Hippopotamus, and Sus, occur here as in the
preceding epoch.

We next come to the deer genus (Cervus), which appears to
have been at its maximum in this period, no less than eight
species ocewrring in the Norwich Crag, and Forest-beds, Among
the Bovidem, the anteloves, ox, and bison, are the only forms repre-
seuted Lere, as in the Post-Pliocene period. Passing on to the
Proboscidea, we find three species of elephants and two of Mas-
todon preserved in European beds of this period, all distinet from
those of Post-Pliocene times.

Liodentio.—In this order we find representatives of many
living European formns; as Cricetus (hamster), Arvicola (vole),
Castor (beaver), Arctomys (marmot), Hysiriz (porcupine),
Lepus (hare), and Lagomys (pika); and a few that are extinct,
the most important being Chalicomys, allied to the beaver;
and Jssiodromys, said to come nearest to the remarkable

Pedetes of South Africa, both found in the Pliocene formations
of France,

-

General Conclusions as to Pliveene and Post-Pliveene Faunas of
Europe—This completes the series of fossil forms of the Pliocene
deposits of FEurope. They show us that the presence of numer-
ous large carnivora and ungulates (now almost wholly tropical) in
the Post-Pliocene period, was due to no exceptional or temporary
cause, but was the result of a natural succession from similar
races which had inhabited the same countries for long preceding
ages. In order to understand the vast periods of time covered
by the Pliocene and Post-Pliocene formations, the works of Sir
Charles Lyell must be studied. We shall then come to see, that
the present condition of the fauna of Europe is wholly new and
exceptional. For a long suceession of ages, various forms of
monkeys, hymnas, lions, horses, hipparions, tapirs, rhinoceroses,
hippopotami, elephants, mastodons, deer, and antelopes, together

1
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with almost all the forms now living, produced a rich and varied
fanna suel as we now see ouly in the open country of tropical

Africa.  During all this period we have no reason to believe that
the climate or other physical conditions of Europe were more
favourable to the existence of these animals than now. We must
look upon them, therefore, as true indizenes of the country, and
their comparatively recent extinction or banishment as a remark-
able phenomenon for which there must have been some adequate
cause, What this eause was we can only conjecture; but it
seems most probable that it was due to the combined action of
the Glacial period, and the subsidence of large areas of land once
connecting Europe with Afrien. The existence, in the small
island of Malta, of no less than three extinct species of elephant
(two of very small stature), of o gigantic dormouse, an extinet
hippopotamnus, and other mammalia, together with the oceurrence
of remains of hippopotamus in the caves of Gibraltar, indicate
very clearly that during the Pliocene epoch, and perhaps during
a considerable part of the Post-Pliocene, a connection existed
between South Europe and North Africa in at least these two
localities, At the same time we have every reason to believae
that Britain was united to the Continent, what is now the German
Ocean constituting a great river-valley. During the height of
the Glacial epoch, these large animals would probably retire into
this Mediterranean land and into North Africa, making annual
migrations northwards during the summer. But as the connect.-
ing land sank and became narrower and narrower, the migrating
herds would diminish, and at last cease altogether; and when tlig
glacial cold had passed awny would be altogether prevented from
returning to their former haunts,

MioceExE PERIOD.

We now come to a period which was wonderfully rich in all
forms of life, and of which the geological record is exceptionally
complete, Various lacustrine, estuarine, and other deposits iy
Europe, North India, and North Ameriea, have furnished such o
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vast number of remains of extinet mammalia, as to solve many
zoologieal problems, and to throw great light on the early distri-
bution and centres of dispersal of various groups 6f animals. In
order to show the beariug of these remains on our special sub-
jeet, we will firzt give an account of the extinct fauna of Greece,
of the Upper Miocene period ; sinee this, being nenrest to Africa
and Asia, best exhibits the relations of the old European fauna
to those countries. We shall then pass to the Miocene favna of
France and Central Enrope ; and conclude with the remarkable
Siwalik and other Indian extinet faunas, which throw an addi-
tional light on the early history of the animal life of the great
old-world continents.

Eetinet Animals of Greeee.

These are from the Upper Miocene deposits at Pikermi, near
Athens, and were collected by M. Gandry a few years ago.
They comprise ten living and eighteen extinct genera of mam-
malia, with a few birds and reptiles.

Primates—These are represented by Mesopithecus, a genus
believed to be intermedinte between the two Indian genera of
monkeys, Semnopithecus and Maeacus.

Carnivera—These were abundant.  Of Felis there were four
species, ranging from the size of a cat to that of a jagnar, a large
hyeena, and a large wensel (Mustela). Besides these there were
the huge Machairodus, larger than any existing lion or tiger, and
with enormously developed canine teeth ; Hymeadetis and Lyvena,
extinet forms of Hymenidwe ; Thalassictis=Tetitherium, an extinet
gemus of Viverridee but with resemblances to the hywnas, repre-
tented by three species, some of which were larger than any
existing Viverridee ; Promephytis, an extinet form of Mustelids,
having resemblances to the European marten, to the otters, and
to the S. African Zorilla ; and lastly, Simocyon, an extraordinary
carnivore of the size of a small panther, but having the canines
of a cat, the molars of a dog, and the jaws shaped like thoso of
a bear.

Ungulata.—These are numerous and very interesting. The
Equidee are represented by the three-toed Hipparion, which con-

I 2
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tinued 1o exist till the Older Pliocene period. There are three
large species of Khinveercs, as well as a species of the extinct
genus Leplodon of smaller size. Remains of a very large wild
boar (Sus) were found. Very interesting is the oecurrence of a
species of giraffe (Camelopardalis) as tall as the African species
but more slender; and also an extinet genus Helladotherium, not
quite so tall as the giralfe but muech more robust, and showing
some approach to the Antilopide in its dentition. Antelopes
were abundant, ranging from the size of the gazelle to that of
the largest living species. Three or four seem referable to living
genera, but the majority are of extinet types, and are classed
in the genera Palwotragus, Paleoryz, Tragocerus, and Paleoreas ;
while Dremotherinwm is an ancient generalized form of Corvide
or deer.
" Proboscidea.—These are represented by two species of Masts -
don, and two of Dinotherinm, an extraordinary extinet form
supposed to be, to some extent, intermediate between the
elephants and the agquatic manatees (Sirenia.)

Rodentia—This order is represented by a species of Hystriz,
larger than living porcupines. _

Edentata—This order, now almost confined to South America,
was represented in the Miocene period by several European
species. Anecylotherium and Macrotherium, belonging to an extinet
family but remotely allied to the African ant-bear (Orycteropus),

cecur in Greece.
Birds—Species of Phasianus and Gallus were found; the

latter especially interesting as being now confined to India,
Reptiles—These are few and unimportant, consisting of a
tortoise (Testudo) and a large lizard allied to Varanus.

Summary of the Mioeene Fauna of Grecce::-—-AI.leugh We tan-
not consider that the preceding enumeration gives us by any
means a complete view of the actual inhabitants of this part
of Europe during the later portion of the Miocene period, we
yet obtain some important information. The resemblance that
appeared in the Pliccene fauna of Europe, to that of the open
country of tropical Africa, is now still more remarkable, We
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not only find great felines, surpassing in size and destructive
power the lionz and leopards of Africa, with liyenas of a size
and in a variety not to be equalled now, but also huge rhine-
ceroses and elephants, two forms of giraffes, and a host of
antelopes, which, from the sample here obtained, were probably
quite as numerous and varied as they now are in Africa.
Joined with this abundance of antelopes we have the absence
of deer, which probably indicates that the country was open
and somewhat of a desert character, since there were deer in
other parts of Europe at thizs epoch. The oceurrence of but a
single species of monkey is also favourable to this view, since
a well-wooded country would most likely have supplied many
forms of these animals.

Miocene Fauna of Central and Western Europe.

We have now to consider the Miocene fauna of Europe
generally, of which we have very full information from nu-
merous deposits of this age in France, Switzerland, Italy,
Germany, and Hungary.

Primates—Three distinet forms of monkeys have been found
in Europe—in the South of France, in Switzerland, and Wurtem-
berg ;.one was very like Colobus or Semnapithecus ; the others—
Pliopithecus and Dryopithecus—were of higher type, and be-
longed to the anthropomorphous apes, being nearest to the genus
Hylobates or gibbons, Both have oceurred in the South of France,
The Dryopithesus was a very large animal (equal to the gorilla),
and M. Lartet considers that in the character of its dentition it
approached nearer to man than any of the existing anthropeid
apes,

Jnsectivora.—These small animals are represented by numerous
remains belonging to four families and a dozen genera. Of
Erinacens ﬂlcdgehgg} several species are found in the UPIH.‘.I
Miocene ; and in the Lower Miocene of Auvergne two extinet
genera of the same family— Ampheehinus and Fetracus—have
been discovered, Several gpecies of Talpa (mole) oceur in the
Upper Miocene of France, while the extinct Dinylus is from Ger-
many, and Palwospalas from the Lower Miocene of the Isle of
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Wight. The Malayan family Tupaiide or squirrel-shrews, is
believed to be represented Ly Guygomphus, a {ossi] discovered in
South Germany (Wiesenau) by H. von Meyer. The Soricide or
shrews, are represented by several extinet genera—IMesiosorer,
Mysarachne and Galeospala: ; as well as by dAmphisorex and Myo-
gade still living, Echinogale, a genus of Centetide now confined
to Madagasear, is said to occur in the Lower Miocene of Anvergne,
a most interesting determinalion, if correct, as it would form a
transition to the Solenodon of the Antilles belonging to the same
family ; but I am informed by Frof. Flower that the affinities of
the animals deseribed unider this name are very doubtful,

Clarnivora— Besides Felis and Machairedus, which extend baelk
to the Upper Mincene, there are two other genera of Felidm,
Peeudwlurus in the Upper Miocene of France, and Hywnodon,
which oceurs in the Upper and Lower Miocene of France, named
from some reseinblance in its teeth to the hymnas, and considered
by some Palmontologists to form a distinet family, Hywenodontidee,
The Viverridee, or civets, were very numerous, consisting of the
living genus Viverra, and three extinct forms—Thalossictis=
}lhﬂzmum, as large as a panther, aud Soricictis, a smaller form,
occurring both in France and Hungary., O Hyenide, there was
the living genus Hyena, and the extinet Hymniclis, which las
occurred in Hungnry as well as in Greece. The Canidwe, or
wolf and fox family, were represented by Fseudecyon, near to
Canis; Hemicyon, intermediate between dogs and gluttons ;
and Amphicyon, of which several species occur in the Upper
and Lower Miocene of France, some of them larger than a
tiger. The Mustelidie, or weasels, were represented Ly five
genera, the existing genera Lutra (otter) and Mustela (w eascl) ;
Lotamotherium, an extinet form of otter; Tuxodon, allied to the
badger and otter; FPalwomephitis in Germany, and the Prgme.
phytis (already noticed) in Greece. . The bears were representeg
only by Hywaarctos, which has been noticed as ocenrring in
thé Pliocene, and first appears in the Upper Miocene of I‘mnce
Seals are represented by a form resembling the Antarctic
Otaria, remains of which occur in the Upper Miocene of
France.
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Cetacea (whales).—These occur frequently in the Miocene de-
posits, four living, and five extinet genera having bean described ;
but these marine forms are not of much importance fur our
purpose.

Sirenia (sea-cows).—These are represented by two extinck
genera, Halitherium and Trachytherium. BSeveral species of the
former have been discovered, Lut the latter has cccurred in
France only, and its affinities are doubtful. .

Ungulata—Horses are represented by Hipparion and Anchi-
theriwm, the latter occurring in both Upper and Lower Miocene
and Eocene; while prpamm which is more nearly allied to
living lmrses first appears in the Upper Miocene and continues
in the FPliocene,

Hippotierium, in the Upper Miocene of the Vienna basin,
forms a transition to Paloplotherium, an Eocene genus of Tapi-
ridee or Palmotheridee, Tapirs, allied to living forms, occur in
both Upper and Lower Miocene. Rhiuoceroses are still found
in the Upper Miocene, and here first appear the four-toed horn-
less rhinoceros, Aecerotherium. The Suide (swine) are rather
numerous. Sus (wild boar) continned as far back as the Upper
Miccene ; but now there first appear a number of extinet forms
which have been named Hyotherium, Paleocherus, Cheromorus,
all of a small or moderate size ; Hyopotamus, nearly as large as a
tapir ; and Anfhracotherium, nearly the size of a hippopotamus
and, according to Dr. Leidy, the type of a distinct family.
Listriodon, from the Upper Miocene of the Vienna basin, is
sometimes classed with the tapirs.

We now come to a well-marked new family of ﬁrtmduat.}’lu
or even-toed Ungulata, the Anaoplotheritde, which consisted of
more slender lonrr tailed animals, allied to the swine but with
indications of a transition towards the camels. The only genera
that appear in the Miocene formation ave, Chalicotherivim, nearly
as large as a rhinoceros, of which three species have been found
in Germany and France ; and Synophodus, known only [rom its
teeth, which differ somewhat from those of the Anoplotherium
which appears earlier in the Hocene formation. Another extines
family, Amphimericide ov Xiphodontide, is vepresented by two
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genera, Cadnotherivm and Mderetheriam, in the Miocene of
France. They were of very small size, and are supposed to be
intermediate between the Suide and Tragulidee.

The Camelopardalide, or giraffes, were represented in Furope
in Miocene times by the gizantic Helladotherium, which has
been found in the south of France, and in Hungary, as well as
in Greece. The chevrotains (Tragulide) are represented by
the extinet genus Hyomosclus.

The Cervide do not seem to have appeared in Enrope before
the Upper Miocene epoch, when they were represented by
Doreatherium and dmphimoschus, allied to Mosehas, and also by

. true Cervus, as well as by small allied forms, Dremotherium,

Amplitragalus (in the Lower Miocene), Micromeryr, Palecomerye,

=

_and Dicrocerms.

The Bovide, or hollow-horned ruminants, were not +ell
represented in Central Europe in Miocene times. There were
no sheep, goats, or oxen, and only a few antelopes of the genus
Tragocerus, and one allied to Hippotragus; and these all lived
in the Upper Miocene period, as did the more numerous
forms of Greece.

Proboscidea~—The true elephants do not extend back to the
Miocene period, but they are represented by the Mastodons,
which had less complex teeth. These first appear in the Upper
Miocene of FEurope, five species being known from France,
Germany, Switzerland, and Greece.  Dinotherium, already
noticed as occnrring in Greece, extended also to Germany and
France, where remains of three species have been found.

Lodentin—A considerable number of generic forms of this
order have been obtained from the Miocene strata. The prin-
cipal genera are Cricetodon, allied to the hamsters, numerous in
both the Upper and Lower Miocene period of France; Myorus
(the dormice) in France, and an allied genus, Braclymys, in Ger-
many. The beavers were represented by the still living genns
Castor, and the extinct Steneofiber in France. The squirrels by
the existing Sewirus and Spermophilus ; and by extinet forms,
Lithomys and Aulacodon, in Germany, the latter resembling the
African genus Awlacodes,  The larves, by Lagomys and an
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extinet form Tifanomys. PBesides these, remains referred to the
South American genera, Caviz (cavy) and Dasyprocta (agouti),
have been found, the former in the Upper Miocene of Switzer-
land, the latter in the Lower Miocene of Auvergne. Pulwomys,
allied tothe West Indian Capromys, has been found in the same
deposits ; as well ns Theridomys, said by Gervais to be allied to
Anomalurus and Echimys, the former now living in W, Africa,
the latter in 8. America,

Edentata—These are only represented by the Macrotherium
and Ancylotherium of the Grecian deposits, the former oceurring
also in France and Germany in Upper Miocene strata.

Marsupials—These consist of numerous species reluted to -
the opossums (Didelphys), but separated. by Gervais under the.

name Preratherium. They occur in both. Upper and Lower
Miocene beds, s

Upper Miocene Deposits of the Stwalik Hills and other Localities
in N W, Indin.

These remarkable fresh-water deposits form a range of hills
at the foot of the Himalayas, a little south of Simla. They
were investigated for many years by Sir P. Cautley and Dr.
Falconer, and add greatly to our knowledge of the early fauna
of the Old World continent.

Lrimates—Remains of the genera Semnopitheeus and Macacus
were found, with other forms of intermediate character; amd
some teeth indicated animals allied to the orang-utan of Borneo,
and of similar size,

Carnivora.—These consisted of species of Felis and Machai-
rodus of large size ; Hyana, Canis, Mellivora, and an allied genus
Ursitazus; Ursus, in the deposits of the Nerbudda valley (of
Tliocene age) ; Hyeenaretos as large as the cave bear ; Amphicyon
of the &ize of g polar bear (in the deposits of the Indus
valley, west of Cpshimere) ; Lufra, and an extinet allied genus
.E’ﬂftyrfﬁagh - g
_ Ungulata.— These are very numerous, and constitnte the most
important feature of this ancient fauna. Horses are represented
by a species of Eguus from the Siwalik Hills and the Irawaddy
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deposits in Burmah, and by two others from the Pliocene of the
Nerbudda Valley ; while Hippotherium—a slender, antelope-like
animal, found in the Siwalik Hills and in Evrope—is supposed
to form a transition from the Equidee to the Tapiride. These
latter are found in {he Upper Indus deposits, where there is a
species of Tapirus, and one of an extinet genus Anlelotherinm.
OF Rhinoceros, five extinct species have been found—in the
Siwalilk Hills, in Perim Island, and one at an elevation of 16,000
feet in the deserts of Thibet. Hippopotamus oceurs in the Plio-
cene of the Nerbudda, and is represented in the older Miocene
deposits by Hexaprolodon, of which three species have been
found in various parts of India. Another remarkable genus,
Merycopotamus, connects Hippopotamus with Anthracotherium,
one of the extinct European forms allied to the swine. These
last are represented by several large species of Sus, and by the
extinet European genus Charollerivn.

The extinet Anoplotheride are represented by a species of
the European genus Chalicotherium, larger than a horse.

An extinet eamel, larger than the living species, was found
in the Siwalik Hills. =

Three species of deer (Cerrus) have been found in the
Siwaliks, and one in the Nerbudda deposits.

A large and a small species of girafle (Camelopardalis) were
found in the Siwalik Hills and at Perim Island.

The Bovide are mpreseﬁted by numerous species of Bog, and
by the extinct genera Hemilbos and Amphibos. There are also
three species of antelopes, one of which is allied to the African
Aleeplalus,

We now come to an extraordinary group of extinet animals,
probably forming a mew family intermediate between the
antelope and the giraffe. The Sivatheriwm was an enormous
jour-horned ruminant, larger than a rhinoceros. It bad a short
trunk like a tapir, the lower horns on the forehead were simple,
the upper pair palmated. The Bramatherium, an allied form
from Perim Island, showed somewhat more affinity for the
giralfe,

Proboseidea,—No less than seven species of elephants and four

"y
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of mastodons ranged over India, their remains being fonnd in all

~the deposits from the Siwalikk Hills to Burmal. A large Dino-

therium has also heen found at Perim Island.

Reptiles—Many remains of birds were found, lut these have
not been determined. Iieptiles were numerons and interesting,
the most remarkable being the huge tortoise, Colossochelys, whose

gliell was twelve feet long and head and neck eight feet more.

Other small tortoises of the genera Testudo, Emys, Trionye
and Emydida were found, the Emys being a living species.
There were three extinet and one living species of crocodile,
and one of them was larger than any now living. The only

other reptile of importance was a large lizard of the genus
Varanus,

General Observations on the Alocene faunas of Europe and
Asin.—Comparing the three faunas of approximately the same
period, and allowing for the necessarily imperfect record of
cach, we find a wonderful similarity of general type over the
enovmous area between Franee on the west and the Irawaddy
tiver in Burmah on the east. We may even extend our com.
parizon to Northern China, where remains of Hywaa, Tapir,
Lilinoceros, Chalicotherium, and Elephos, have been recently
found, clozely resewbling those from the Miocene or Tliogene
deposits of Lurope or India, and showing that the Palaarctic
region had then the some great extent from west {o east
that it has now. Of about forty genera comprised in the
Indian Miocene fauna, mo less than twenty-seven inhabited
Central and Western Europe during the same epoch. The Indian
Miocene fossils are mueh what we should expect as the fore-
runners of the existing faunn, the giraffes and hippopotami
Leing the only additions from the present Ethiopian fiuna.
The numerous forms of the restricted bovine type, show that
these probably originated in Indm while the monkeys appear
to be altogether of Oriental types.

In Europe, however, we meet with a totally different assem-
Llage of animals from those that form the existing fauna. = We
find apes and mounkeys, many large Felide, numerous civets
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and hyenas, tapirs, rhinoceros, hippopotamus, elephants, giraffes,

and antelopes, such as now characterise the tropics of Afrien

and Asia, Along with these we meet with less familiar types,
showing relations with the Centetidm of Madagasear, the
Tupaiide of the Malay Islands, the Capromys, of the West Indies,
and the Echimys of South America. And besides all these
living types we have a host of extinet forms,—ten or twelve
genera allied to swine; nine genera of tapir-like animals; four
of horses; nine of wolves; with many distinet formsz of the
long-extinet families of Anoplotheride, Xiphodontide, and the
edentate Macrotheridee. It is almost certain that during the
Miocene period Europe was not only fur richer than it iz now
in the higher forms of life, but not improbably richer than any
part of the glabe now is, not excepling tropieal Africa and
tropical Asia,

EocEXE PrrIOD,

The deposits of Eocene age are less numerous, and spread
over a far more limited area, than those of the Miocene period,
and only restricted portions of them furnish any remains of
land animals. Our knowledge of the Eocene mammalian fauna
is therefore very imperfect and will not occupy us long, as
most of the new types it furnishes are of more interest to the
zoologist than to the student of distribution, Some of the
Eocene mammalia of Europe are, however, of interest in com-
parison with those of North America of the same age; while
others show that ancestral types of groups now confined to
Anstralia or to South America, then inhabited Europe.

Primates—The only undoubted Eocene examples of this
order, are the Canapitheens lemuroides from the Jura, which has
points of resemblance to the South American marmosets and
Liowlers, and also to the Lemurida: ; and a cranium recently dis-
covered in the Department of Lot (S8.W. France), undoubtedly
belonging to the Lemurida, and which most resembles that of
the West African “ Potto"” (Perodicticus). This discovery has
led to another, for it is now believed that remains fermerly
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referred  to the ﬁhﬂplotheridm (Adapis and Aphelotherium

“from the Upper Eocene of Paris) were also Lemurs. Some

L]

remains from the Lower Eocene of Suffull: were at first supposed
to be allied to Macacus, but were subsequently referred to the
Ungulate, Hyracotherinum. There is still, however, some doubt
as to its troe affinities.

Chiroptera—In the Upper Eocene of Paris remains of bats
have been found, so closely resembling living forms as to be
referred to the genus Vespertilio.

Carntvora—The ouly feline remains, are those of Hyenodon
in the Upper Eocene of Hampshire, and Pterodon, an allied form
from beds of the same age in France ; with .Elwrogale, found
in the South of France in deposits of phosphate of lime of
uncertain age, but probably belonging to this period,  Viverridie
(civets) are represented by two genera, Lylodon, the size of a
glutton from the Upper Eocene, and Pulwonyetis, allied to
Fiverra, from the Middle Eocene of Frauce. The Canide
(wolves and foxes) appear to have been the most ancient of
the existing types of Carnivora, five genera being represented
by Eocene remains, Of these, Galethylax and Cyotherium were
small, and with the existing genus Cands are found in the Upper
Eocene of France. Aictocyon, about the size of a wolf, is
a very ancient and generalised form of carnivore which can
not be placed in any existing family, It is found in the Lower
Eocene of France, and is thus the oldest known member of
the Carnivora,

Ungulato.—These are more numerons, Equide (horses) are
represented by the Miocene Anehitherium in the Lower, and bya
more ancient form, Anchilophus, in the Middle Eocene of France.
Tapiride and Palwotheride were very numerous. FPalmwofherivm
and the alljed genus Paloplotheriwm, were abundant in France and
England in Upper Focene times. They somewhat resembled
the tapir, with affinities for the horse and rhinoceros, A mew
genus, Cadurcotherium, allied to the rhinoceros and equally
large, has been found in the same deposits of phosphate of lime
as the lemur and Elurogale. In the Middle Eocene of both
England and France are found Lophiodon allied to the tapir,
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butin some of the species veaching a larzer size; Propalmotie- ﬁ

riwm and Prchynolopius of smaller size and having affinities
for the other genera named ; and Plagiolophus, a small, slender
animal which Professor Huxley thinks may have been a direct
ancestor of the horse. In the Lower Focene we meet with
Coryphodon, much larzer than the tapir, and armed with large
canine teeth ; Plinlophus, a generalised type, allied to the tapir
and horse; and Hyracotherium, a small animal from the Lower
Eozene of England, remotely allied to the tapir.

Among the Artiodactyla, or even-toed ungulates, the swine
are represented by several extinet genera, of moderate or small
size— Acotherium, Cheropotamus, Cebociicerus and Dichobune, all
from the Upper and the last also from the Middle Eocens of
France ; but Eufelodon, from the phospliate of lime deposits is
large. The Dichobune was the most generalised type, pre-
senting the characters of many of the other genera combined,
and was believed by Dr. Falconer to approach the musk-deer,
The Cainotherium of the Miocene also occurs here, and an allied
genus Plesiomeryz from the same deposits as Eufeledon.

The Eocene Anopletheride were numerons. The Anoplothe-
riwm was a two-toed, long-tailed Pachyderm, ranging from the
size of a hog to that of an ass; the allied Eurytherium was
four-toed ; and there are one or two others of doubtful affinity.
All are from the Upper Eocene of France and England.

Rodentin.—Remains referred to the genera Myorus (lormouse) "
and Seiurus (squirrel) have been found in the Upper Eocene
of France; as well as Plesiarctoys, an extinct genus between
the marmots and squirrels, The Miocene Theridomys is also
found here. .

Marsupials—The Didelphys (opossum) of Cuvier, now referred

to an extinct genus Perotherium, is found in the Upper Eocene

of France and England.

General Considerations on the Extinct Mammalion Fauna of
Burope,—Tt is a curious fact that no family, and hardly a genns,
of Earopean mammalia occurs in the Pliocene deposits, withont
extending back also into those of Miocene age. There are, how-
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ever, n few groups which seem to be late developments or recent
importations into the Palmarctic region, as they occur only in
Post-Pliocene deposits. The most important of these are the
badger, glutton, elk, reindeer, chamois, goat, and sheep, which
only oceur in caves and other deposits of Tost-Pliocane age.
Camels only occur in the Post-Pliocene of Siberia (Meryeotherium),
although a true Camelus of large size appears to have inhabited
some part of Central Asiain ihe Upper Miocene period, being
found in the Siwalik beds. The only exclusively Tliocene
genera in Europe ave Ursus, Equus, Hippopotamus, Bos, Elephas,
Arvicola, Trogontherium, Avetomys, Hystriz and Lepus; but of
these Equus, Hippopotamus, Bos, and Elephas arve found in the
Miocene deposits of India. Owing, no doubt, in part to the
superior productiveness of the various Miocene beds, large
numbers of groups appear to have their origin or earliest appear-
ance here, Such are Insectivora, Felide, Hyenide, Mustelidwe,
Ursus, Equide, Tapirus, Rhinocerotide, Hippopotamide, An-
thracotheride (extinet), Sus, Camelopardidee, Tragulide, Cervida,
Bovidze, Elephantide, and Edentata.

Groups which go back to the Eocene period, are, Primates
allied to South American monkeys, as well as some of the
Lemuride ; bats of the living genus Vespertilio; Hywnodon-
tidee, an ancestral form of Carnivore; Viverride ; Canida (to the
Upper Eocene), and the ancestral Arctocyonide to the Lower
Focene; Hyanarctos, an ancestral type of bears and hymnas;
Anchitheridie, ancestral horzes, to the Middle Eocene; Palmo-
theridse, comprising numerous generalised forms, ancestors of the
rthinoceros, horse, and tapir; Suidie, with numerous generalised
forms, to the Middle Eocene ; Anoplotheride and Xiphodontide,
ancestral families of even-toed Ungulates, connecting the rumi-
nants with the swine; and lastly, several groups of Rodents,
and a Marsupial, in the Upper Eocene. We thus find all
the 1E-'1'Eﬂt types of Mammalia well developed in the earliest
portion of the tertiary period ; and the occurrence of Quadru-
mana, of the highly specinlized bats ( Fespertilio), of various
forms of Carnivora, and of Ungulates, clearly differentiated into
the odd and even-toed series, associated with such lower forms as
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Lemurs and Marsupials—proves, that we have here hardly made

an approach towards the epoch when the mammalian type itself

began to diverge into its various modifications. Some of the
Carnivora and Ungulates do, indeed, exhibit a less specinlised
structure than later forms; yet so far back as the Upper
Miocene the most specialised of all carnivora, the great sabre-
toothed Machairodus, makes its appearance.

The Miocene is, for our special study, the most valuable and
instructive of the Tertiary periods, both on account of its
superior richness, and because we here meet with many types
now confined to separate regions. Such facts as the occurrence
in Europe during this period of hippopotami, tapirs, giraffes,
Tragulide, Edentata, and Marsupials—will assist us in solving
many of the problems we shall meet with in reviewing the
actual distribution of living forms of those groups. Still more
light will, however, be thrown on the subject by the fossil formg
of the American continent, which we will now proceed to
examine.

A
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CHAPTER VII.
EXTINCT MAMMALIA OF THE NEW. WORLD,

ToE discoveries of very rich deposits of mammalian remains in
various parts of the United States have thrown great light on
the relations of the faunas of very distant regions. North
America now makes a near approach to Europe in the number
and variety of its extinet mammalia, and in no part of the world
have such perfect specimens been discovered. In what are called
the “Mauvaises terres” of Nebraska (the dried-up mud of an
ancient lake), thousands of entive erania and some almost entire
skeletons of ancient animals have been found, their teeth abso-
lutely perfect, and altogether more resembling the preparations
of the anatomist, than time-worn fossils such as we are accus-
tomed to see in the museums of Europe, Other deposits have
been discovered in Oregon, California, Virginia, South Carolina,
_Texas, and Utal, ranging over all the Tertiary epochs, from
"Post-Pliocene to Kocene, and furnishing a remarkable picture
of the numerous strange mammalia w]uch inhabited the ancient
North American continent.

Norru AmrricA—Post-PriocExe PErIoD,

Insectivora—The only indications of this order yet discovered,
consists of a single tooth of some insectivorous animal found
in Illineis, but which cannot be referred to any known group,

Carnivora—These are fairly reprezented. Two species of
Felis as large as a lion; the equally large extinet Trueifelis,
found only in Texas ; four species of Canis, some of them larger

: K
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than wolves ; two species of Galere, a genus now confined to the
Neotropical region; two bears, and an extinet genus, drefodus ;
an extinet species of racoon (Procyon), and an allied extinet
genus, Myzophagus—show, that at a very recent period North
America was better supplied with Carnivora than it is now,
Eemains of the walrus (Trichechus) have also been found as fur
south as Virginia.

Cletacea—Three species of dolphins belonging to existing
genera, have been found in the Eastern States ; and two species
of Manatus, or sea-cow, in Florida and South Carolina,

Ungulata—Six extinet horses (Equus), and one Hipparion ;
the living South American tapir, and a larger extinct species; a
LDicotyles, or peccary, and an allied genus, Platygonus ; a species
of the South American llamas (Auwchenia), and one of a kind of
camel, Procamelus ; two extinet bisons ; a sheep, and two musk-
sheep (Owibos) ; with three living and one extinet deer (Cervus),
show an important increase in its Herbivora.

LProbaseiden—Two elephants and two mastodons, added to this
remarkable assemblage of large vegetable-feeding quadrupeds.

Rodentia—These consist mainly of genera and species still
living in North America; the only important exeeptions being a
gpecies of the South American capybara (Hydrocherus) in South
Carolina; and Praotherium, an extinet form of hare, found in a
bone cave in Pennsylvania,

Fdentata—Here we meet with a wonderful assemblage, of six_
species belonging to four extinet genera, mostly of gigantic size,
A species of Megatherium, three of Megalonyz, and one of
Mylodon—huge terrestrial sloths as large as the rhinoceros
or even as the largest elephants—ranged over the Southern
States to Pennsylvania, the latter (Mylodon) going as far as the
great lakes and Oregon. Another form, Ereplodon, has been
found in the Mississippi Valley.

Marsupinlia.—The living American genus of opossums, Didel-
phys, has been found in deposits of this age in South Carolina.

Remarks on the Post-Pliocene faouna of North Ameriea—The
assemblage of animals proved, Ly these remains, to have
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inhabited North America at a comparatively recent epoch, is
most remarkable. In Europe, we found a striking change
in the fauna at the same period; but that consisted almost
wholly in the presence of animals now inhabiting countries
immediately to the north or south. Here we have the appear-
ance of two new assemblages of animals, the one now con-
fined to the Old World—horses, camels, and elephants; the
other exclusively of South American type—llamas, tapirs,
capybaras, Galera, and gigantic Edentata. The age of the
various deposits in which these remains are found is somewhat
uncertain, and probably extends over a considerable period of
time, inclusive of the Glacial epoch, and perhaps both anterior
and subsequent to it. We have here, as in Europe, the presence
and apparent co-existence in the same area, of Arctic and
Southern forms—the walrus and the manatee—the musk-
sheep and the gigantic sloths. Unfurtunately, as we shall zee,
the immediately preceding Pliocene deposits of North America
are rather poor in organic remains; yet it can hardly be owing
to the imperfection of the record of this period, that not one of
the South American types above numerated occurs there, while
a considerable number of Old World forms are represented.
Neither in the preceding wonderfully rich Miocene or Eocene
periods, does any one of these forms oveur; or, with the exception
of Morotherium, from Pliocene deposits west of the Rocky
Mountains, any apparent ancestor of them! We have here
unmistakable evidence of an extensive immigration from South
into North Ameriea, not very long before the beginning of the
Glacial epoch, Tt was an immigration of types altogether new
to the country, which spread over all the southern and central
portions of it, and established themselves sufficiently to leave
abundance of remains in the few detached localities where they
have been discovered. How such large yet defenceless animals
48 tapirs and great terrestrial sloths, conld have made their way
into a country abounding in large felines equal in size and
destructiveness to the lion and the tiger, with numerous wolves
and bears of the largest size, is a great mystery. DBut it is
nevertheless certain that they did so ; and the fact that no such
K 2
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migration had oceurred for countless preceding ages, proves that
some great barrier to the entrance of terrestrial mammalia
which had previously existed, must for a time have been re-
moved. We must defer further discussion of this subject till
we have examined the relations of the existing faunas of North
and South America.

TErTIARY PERIOD.

When we get to remains of the Tertiary age, especially those
of the Miocene and Focene epochs, we meet with so many
interesting and connected types, and such curious relations with
living forms in Europe, that it will be clearer to trace the
history of each order and family throughout the Tertiary period,
instead of considering each of the subdivisions of that period
separately.

It will be well however first to note the few American Post-
Pliocene or living genera that are found in the Pliocene beds,
These consist of several species of Cands, from the size of a fox
to that of a large wolf; a Felis as large as a tiger; an Otter
(Lutra) ; several species of Hipparion; a peccary (Dieotyles) ;
a deer (Cervus); several species of Procamelus; a mastodon ;
an elephant ; and a beaver (Casfer). It thus appears that out
of nearly forty genera found in the Post-Pliocene deposits, only
ten are found in the preceding Pliocene period. About twelve
additional genera, however, appear there, as we shall see in
going over the various orders,

Primates—Among the wvast number of extinet mammalia
discovered in the Tertiary deposits of North Ameriea, no
example of this order had been recognized up to 1872, when
the discovery of more perfect remains showed, that a number
of small animals of obscure affinities from the Lower Eocene
of Wyoming, were really allied to the lemurs and perhaps
also to the marmosets, the lowest form of American monkeys,
but having a larger number of teeth than either. A number of
other remains of small animals from the same formation, pre-
viously supposed to be allied to the Ungulata, ave now shown to

£
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belong to the Primates; so that no less than twelve genera of these
animals are recognized by Mr. Marsh, who classes them in two
families—Limnotheridae, comprising the genera Limunotherium,
(which had larger canine teeth), Thinolestes, Telmatolestes, Mesa-
codon, Bathrodon, and Antiecodon of Marsh, with Notharetos,
Hipposyus, Microsyops, and Palwacodon previously described by
Leidy ;—and Lemuravidms, consisting of the genera Lemuravus
(Marsh) and Hyopsodus (Leidy). The animals of the latter
family were most allied to existing lemurs, but were a more
generalized form, Lemuravus having forty-four teeth, the greatest
number-known in the order. These numerous forms ranged from
the size of a small squirrel to that of a racoon. It is especially
interesting to find these peculiar lemuroid forms in America,
Just when a lemur has been discovered of about the same age
in Europe; and as the American forms are said to show an
aflinity with the South American marmosets, while the European
animal is most allied to a West African group, we have
evidently not yet got back far enough to find the primeval
or ancestral type from which all the Primates sprang.

About the same time, in the succeeding Miocene formation,
true monkeys were discovered. Mr. Marsh describes Laopithe-
cus 88 an animal nearly the size of the largest South American
monkeys, and allied both to the Cebide and the Eocene Limno-
theridee. Mr. Cope has described Menotherium from the Mio-
cene of Colorado, as a lemuroid animal, the size of a cat, and
perhaps allied to Limnotherium. More Miocene remains will,
no doubt, be discovered, by which we shall be enabled to trace
the origin of some of the existing forms of South American
monkeys ; and perhaps help to decide the guestion (now in dis-
pute among anatomists) whether the lemurs are really Primates,
or form an altogether distinet and isolated order of mammalia.

Insectivora—This order is yepresented by comparatively few
forms in the tertinry beds, and these ave all very different from
existing types. In the Upper Miocene of Dakota are found
remains indicating two extinct genera, Lepictis and Jetops. In
the Miocene of Colorado, Professor Cope has recently discovered
four new genera, Isacis ; allied to the preceding, lut as large as a
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Mephitis or skunk ; Herpefotherinm, near the moles; Embasis,
more allied to the shrews ; and Dommina, of uncertain affinities,
Two others have been found in the Eocene of Wyoming ; Amomys,
having some resemblance to hedgehogs and to the Eastern Tupaia;
and Washakius, of donbtful affinities.

Far back in the Triassie coal of North Carolina lias been found
the jaw of a small mammal (Dremotherium), the teeth of which
somewhat resemble those of the Australian Myrmecobius, and
may belong either to the Insectivora or Marsupials ; if indeed, at
that early period these orders were differentiated.

Carnivora.—The most ancient forms of this order are some
remains found in the Middle Eocene of Wyoming, and others
recently described by Professor Cope (1875) from the Eocene of
New Mexico, of perhaps earlier date. The former consist of three
genera, Patriofelis, Uintacyon, and Sinopa,—animals of large size
but which cannot be classed in any existing family; and two
others, Mesonyx and Synoplotherium, believed by Mr. Cope to le
allied to Hyenodon. The latter consist of four genera,— Ozyerna,
consisting of several species, some as large as a jaguar, was
allied to Hywnodon and Plerodon ; Pachyeena, allied to the last;
Prototomus, allied to Amphicyon and the Viverride; and Lim-
nocyon, a civet-like carnivore with resemblances to the Canidee.

In the Miccene formations we find the Feline type well deve-
loped. The wonderful Machairodus, which in Europe lived down

to Post-Pliocene times, is found in the Upper Miocene of Dakota ; .

and perfect crania have been discovered, showing that the chin
was lengthened downwards to receive and proteet the enormous
canines, Dinyctis was allied both to Machairadus and to the
weasels, Three new genera have been lately deseribed by Professor
Cope from the Miocene of CDIGI‘R(IU,—B?HI:‘-!'{iﬂ'iﬁs, with characters
of both cats and weasels ; Daplophilus, allied to Dinyetis ; and
Hoplophoneus, more allied to ﬂfﬂfﬁﬂ‘i?'ﬂtfifﬂ. T]]e‘ Canide are re-
presented by Amphicyon, which occurs in E]EPDS.IT_E: of the same
age in Europe; and by Canis, four species of which genus are
recorded by Professor Cope from the Miocene of Colorado, and it
also oecurs in the Pliocene, The Hyenodon is represented by
three species in the Miocene of Dakota and Colorado. It oceurs
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alzo in the European Miocene and Upper Eocene formations, and
constitutes a distinet family Hymnodontidwe, allied, according to
Dr. Leidy, to wolves, cats, hyznas and weasels, The Urside -
are represented by only one species of an extinet genus, Leptar-
chus, from the Pliocene of Nebraska, From the Pliocene of
Colorado, Prof. Cope has recently described Tomarctos, as a
“ghort-faced type of dog;" as well as species of Caniz and
Martes,

Ungulata—The animals belonging to this order being usually
of large size and accustomed to feed and travel in herds, are
liable to wholesale destruction by floods, bogs, precipices, drought
or hunger. It is for these reasons, probably, that their remains
ave almost always more numerons than those of other orders of
mammalia. In America they are especially abundant; and the
number of new and intermediate types about whose position
there is much difference of opinion among Palsontologists, ren-
ders it very difficult to give a connected summary of them with
any approach to systematic accuracy.

Beginning with the Perissodactyla, or odd-toed nngulates, we
find the Equine animals remarkably numerous and interesting,
The true horses of the genus Eguus, so abundant in the Post-
FPliocene formations, are represented in the Pliocene by several
ancestral forms. The most nearly allied to Equus is Flichippus,
consisting of animals about the size of an ass, with the lateral
toes not externally developed, but with some differences of denti-
tion. Next come Protohippus and Hipparion, in which the
lateral toes are developed but are small and functionless, Then
we have the allied genera, Anehippus, Merychippus, and Hyohip-
pus, related to the European Hippotherium, which were all still
smaller animals, Protohippus being only 2} feet high. In the
older deposits we come to a series of forms, still unmistakably
equine, but with three or more toes used for locomotion and with
numerous differentiations in form, proportions, and dentition.
These constitute the family Anchitheride. In the Miocene we
have the genera Anchitherium (found also in the European
Miocene), Miohippus and Mesohippus, all with three toes on each
foot, and about the size of a sheep orlarge goat. Inthe Eocene of
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Utah and Wyoming, we get a step further back, several species

having been discovered about the size of a fox with four toes in -

front and three behind. These form the genus Orohippus, and
are the oldest ancestral horse known. Prof. Marsh points ont the
remarkably perfect series of forms in America, which, beginning
with this minute ancient type, is gradually modified by gaining
increased size, increased speed by concentration of the limb-bones,
elongation of the head and neck, the canine teeth decreased in
size, the molars becoming longer and being coated with cement—
till we at last come to animals hardly distinguishable, specifically,
from the living horse.

Allied to thesze, are a series of forms showing a transition to the
tapirs, and to the Palwotherium of the European Kocene. In the
Pliocene we have Paralippus; in the Miocene Lophiodon, found
in the same formation and in the Eocene of Europe, and allied
to the tapir; and in the Eocene, Paleosyops, as large as a rhino-
ceros, which had large canines and was allied to the tapir and
Lalaotherivm ; Limnohyus, forming the type of a family Limno-
hyida, which included the last genus and some others mentioned
further on ; and Hyrachyus, allied to Zophiodon, and to Hyracodon
an extinet form of rhinoceros, Besides these we have Lophiothe-
#ium (also from the Eocene of Europe); Diplacodon allied to
Limnohyus, but with affinities to modern Perissodactyla and nearly
as large as a rhinoceros ; and Colonoceras, also beluuging to the
Limnohyide, an animal which was the size of a sheep, and had
divergent protuberances or horns on its nose, A remarkable
genus, Bathmodon, lately described by Professor Cope, and of
which five species have been found in the Eocene of Now Mexico
and Wyoming, is believed to form the type of a new family
having some affinity to Paleosyops and to the extinet Emut,u..'
theride, It had large canine tusks but no horng

Tlhe Rhi.u.ocemt.idm: are repres.enﬁed in America by the genus
Rhinoceros in the Pliocene and Miocene, and by Aceratheriym,
and Hyracodon in the Miocene. Both the latter wera hornless
and Hyracodon was allied to the Eocene Hyrachyus, ane of i
Lophiodontidee. In the Eocene and Miocene deposits of Utah
and Oregon, several remarkable extinet rhinoceroses have beeu’L
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recently discovered, forming the genus Diceratherium. These had
a pair of nasal horns placed side by side on the snout, not behind
each other as in existing two-horned rhinoceroses, the rest of
their skeleton resembling the hornless decratherium. They were
of rather small size.

Next to these extinet rhinoceroses come the Brontotherides,
an extraordinary family of large mammalia, some of which
exceeded in bulk the largest living rhinoceros. They had four
toes to the front and three to the hind feet, with a pair of large
divergent horns on the front of the head, in both sexes. Professor
Marsh and Dr. Leidy have described four genera, Brontotheriwm,
Titanotherium, Megacerops, and Anisacodon, distingnished by
peculiarities of dentition. Though most nearly allied to the
rhinoceroses, they show some affinity for the gigantic Dino-
cerafa of the Eocene to be noticed further on. Professor Cope
has since described another genus,-Symborodon, from the Mio-
cene of Colorado, with no less than seven species, one nearly
the size of an elephant. He thinks they had a short tapir-like
proboscis. The species differ greatly in the form of the cranium
and development of the horn-bearing processes,

We commence the Artiodactyla, or even-toed Ungulates, with
the hog tribe. These are vepresented by species of peccaries,
(Dicotyles) from the Pliocene of Nebraska and Oregon ; and by
an allied form Thinohyus, very like Dicotyles, but having an
additional premolar tooth and a much smaller brain-cavity.
From the Miocene are three allied genera, Nanohyus, Lepto-
chorus, and Percherus. Professor Cope, however, thinks Lepto-
charus may be Lemuroid, and allied to Menotherium. The
Anthracotheridze, a family which connects the Hippopotamidm
and Ruminants, and which occurs in the Miocene of Europe
and India, are represented in Ameriea by the genus Hyopotamus
from the Miocene of Dakota, and Elotherium from the Miocene of
Oregon and the Eocene of Wyoming; the latter genus being some-
times classed with the preceding family, and lately placed by
P'rofessor Marsh, in the new order, Tillodontia. Professor Cope
has since described three other genera from the Focene of New
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Mexico : Meniseotherium, having resemblances to Palmosyops,

Hyopotamus, and the Limnotheridie ; Phenacodus, the size of a -

dhog, of doubtful position, but perhaps near Elotherium ; and
Acheanodon, as large as a cow, but more hog-like than the pre-
ceding.  Another new genus from the Miocene of Colorado—
FPelonaz—is said by Professor Cope to come between Elotherium
and Hippopotamaus,

The Camelide are very abundant, and form one of the most
striking features of the ancient fauna of America. Procamelus,
Homocamelus, and Megalomeryz, are extinet genera found in the
Pliocene formation ; the first very closely allied to the Old
World camel, the last smaller and more sheep-like. In the
Miocene two other genera oceur, Pebrotherium and Frotomeryz,
the former allied to both the camel and the lama,

Deer are represented by a single species of Cervus in the
T'liocene, while two extinct genera, Leptomeryz and Meryeodus,
are found in the Miocene deposits, the latter indicating a tran-
sition between camels and deer. Two other genera, Hypisodus
and Hypertragulus, of very small size, are said by Professor
Cope to be allied to the Tragulide and to Leptomerya,

The Bovida, or hollow-horned ruminants, are only represented
in the Newer Pliocene by a single species of an extinet genus,
Clasorys, said to be intermediate between antelopes and deer,

We now come to an exclusively American family, the Oreo-
dondide, which consisted of small animals termed by Dr. Leidy,
“ruminating hogs,” and which liad some general structural
resemblances to deer and camels. They abounded ip North
America during the Pliocene, and especially during the Miocene
epoch, no less than six genera and twenty species having heen
discovered.  Merychus contains the Pliocene forms; while
Oreodon, Eporeodon, Merychocherus, Leptauchenia, and Agrio-
cherus are Miocene. The lnst genus extends back into the
Eocene period, and shows affinity to the European Anoplothe-
ridee of the same epoch.

Prqbumci’m.—l he ?‘E‘.Iephnut:dm are only represented  in
America by one species of Mastodon and one of Elephas, in
the Newer I'liocene deposits. In the Older Pliocene, Miocene,

g
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and Upper Eocene, no remains of this order have been found ;
and in 1869, Dr, Leidy remarked on the small average size of
the extinct North American mammalia, which were almost all -
smaller than their living analogues. Since then, however, won-
derful discoveries have been made in deposits of Middle Eceene
age in Wyoming and Colorado, of a group of huge animals not
only rivalling the elephants in size, but of so remarkable and
peculiar a structure as to require the formation of a new order of
maminals—Dinocerata—for their reception,

This order consists of animals with generalised Ungulate and
Proboscidean aflinities. The lower jaw resembles that of the
Lippopotamus ; they had five toes on the anterior feet and four on
the posterior ; three pairs of horns, the first pair on the top of the
head, large and perhaps palmated, the second pair above the eyes,
while the third and smallest stood out sideways on the snout.
They had enormous upper canines, of which the roots entered
the middle horn cores, no upper incisors, and small molars.
I'rofessor Marsh believes that they had no trunk. The remains
discovered indicate four genera, Dinoceras (3 sp.), Tinoceras
(2 sp.), Uintatherium (1 sp.), and Eobasilens (2 sp.). Many other
names have been given to fragments of these animals, and even
those here given may not be all distinct,

Another new order, Tillodontia, recently established by Pro-
fessor Marsh, is perbaps yet more remarkable in a zoological
point of view, since it combines the characters of Carnivora,
Ungulata, and Rodents. These animals have Leen formed into
two families, Tillotheride and Stylinodontida:; and three genera,
Tillotherium, Anchippodus, and Stylinodontia. All are from the
Eocene of Wyoming and New Jersey. Perhaps to these must be
added Elothertuwm from the Miocene of Dakota, the other forms
being all’ Hocene. They were mostly animals of small size,
between that of the capybara and tapir. The skull resembled in
form that of a bear ; the molar teeth were of Ungulate type, and’
the incisors like those of a Rodent; but the skeleton was more
that of the Urside, the feet being plantigrade. Professor Cope
has since described three new genera from the Eocene of
New Mexico, Ecloganus, Calamodon, and Esthonys, comprising
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seven species allied to T'illofherium and Anchippodus,and having

alzo relations, as Professor Cope believes, with the South American
Toxodontidze.

Rodentia.—This order is represented in the Pliocene by a
beaver, a porcupine, and an American mouse (Hesperomys), all
extinet species of living genera, the Hystriz being an Old World
type; and Professor Cope has recently described Panolax, a
new genus of hares from the Pliocene of New Mexico. The
Miocene deposits have furnished an extinet genus allied to the
hares— Paleolagus ; one of the squirrel family—Jsehyromys ;
a small extinet form of beaver—Palewocasior ; and an extinet
mouse— Eumys. The Eocene strata of Wyoming have lately
furnished two extinct forms of squirrel, Paramys and Seiuravus ;
and another of the Murida (or mouse family), Mysops.

Cetacen.—Numerous remains of dolphins and whales, be-
longing to no less than twelve genera, mostly extinet, have been
found in the Miocene deposits of the Atlantic and Gulf States,
from New Jersey to South Carolina and Louisiana; while seven
genera of the extinet family, Zenglodontide, have been found in
Miocene and Focene beds of the same districts. Some remains
associated with these are doubtfully referred to the Seal family
(Phocid:e) among the Carnivora.

Edentata—Till quite recently no remains of this order have
oceurred in any North American deposits below the Post-Plio-

eene; butin 1874 Prof. Marsh described some remains allied to .

Megalonyx and Mylodon, from the Pliocene beds of California
and Idaho, and forming a new genus, Morotherium. As these
remains lave only occurred to the west of the Rocky Mountains,
and in Pliocene deposits whose exact age is not ascertained, they
hardly affect the remarkable absence of this group from the
whole of the exceedingly rich Tertiary deposits in all other parts
of North America.

General Relations of the extinet Tertiary Mammalia of North
Ameriea and Europe—Having now given a sketch of the ex-
tinct Mammalia which inhabited Europe and North America
during the Tertiary period, we are enabled hy comparing them,

.
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o /4\ to ascerlain their relations to each other, and to see how far
they elucidate the problem of the birth-place and subsequent
migrations of the several families and genera. We have already
pointed out the remarkable features of the Quaternary (or Post-
Tliocene) fauna of North America, and now proceed to discuss
that of the various Tertiary periods, which is closely connected
with the extinet fauna of Europe.

The Tertiary Mammalia of North America at present de-
scribed belong to from eighty to one hundred genera, while
those of Europe are nearly double that number; yet only
eighteen genera are common to the two faunas, and of these
eight are living and belong chiefly to the Pliocene period.
Taking first, the genera which in Ameriea do not go back beyond
the Pliocene period (ten in number), we find that eight of them
in Europe go back to the Upper Miocene. These are Felis,

£ { Pseudalurus, Hipparion, Cervus, Mastodon, Elephas (in India),

Castor and Hystriz; while another, Canis, goes back to the
Upper Eocene and the tenth, Eguws, confined to the newer
Pliocene or perhaps to the Post-Pliocene in America, extends
back to the older Pliocene in Europe. Of the seven European
genera which are confined to the Miocene period in America,
three, Hyanodon, Anchitherium, and Lophiodon go back to the
Eocene in Europe; three others, Machairodus, Bhinoceros, and
Acevatherivm, are also of Miocene age in Europe; Amphicyon goes
» back to the Lower Miocene of Europe. Lophiotherium belongs
to the Eocene of both countries.

It we turn now to families instead of genera, we find that the
same general rule prevails. Mustelide (weasels), Ursidee (bears),
true Equides (horses), and Bovida (oxen &e.), go no further back
in America than the Pliocene, while they all go back to the
Miocene in Europe. Suide (2wine) and Anoplotheridee (extinet)
are found in the American Miocene and in the European Eocene,
Anchitheridee (extinet) reach the Upper Focene in Amerien,

‘ while in Europe they range through Upper, Middle, and Lower

- Eocene. Cervide (deer) alone are Miocene in both countries.

There remain two families in which America has the pre-
eminence. Camelide (camels) were wonderfully developed in
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the American Pliocene and Miocene periods, abounding in /,b\ _

genera and species ; whereas in Furope the group only exists in
the Post-Pliocene or Lower Pliocene, with one Upper Miocene
species of Camelus in N. India. The Anthracotheridme (extinet),
found only in the Upper Miocene of France and India, reach
even the Lower Eocene in America,

These facts may be due, in part, to a want-of strict co-ordina-
tion between the Tertiary deposits of Europe and North Ameriea,
—in part to the imperfection of the record in the latter country.

fet it does not seem probable that they are altogether due to
these causes, because the Miocene beds, which are by far the
best known in America as in Europe, exhibit deficiencies of the
same kind as the less known Eocene deposits. The fossil fauna
of both countries is so rich, that we can hardly impute great and
well marked differences to imperfect knowledge; yet we find
such important families as the Civets, Hymenas, Giraffes, and
Hippopotami absent from America, with the Weasels, and Ante-
lopes almost so ; while America possesses almost all the Camelidz,
two peculiar orders, Dinocerata and Tillodontia, and four remark-
ably peculiar families, Limnotheridze, Lemuravidie, Oreodontide
and Brontotheride. If then the facts at present known represent
approximately the real time-relations of the groups in question
on the two continents, they render it probable that weasels, biears,
true horses, swine, oxen, sheep and antelopes, originated on the

01d World continent, and were transmitted to America during,

some part of the Miocene period ; while camels originated in the
New World, and somewhere about the same time passed over to
Europe. Of the extinct families common to the two hemi-
spheres, the Anthracotheride alone seem to have had an
American origin.  Of the genera common to the two countries,
almost all seem to have had a European origin, the only genera
of equal date being the two rhinoceroses and three Anchi-
theride ; but if the Erontotheridee are allied j:u the Rhinocerotidm,
these latter may have originated in America, although now an
exclusively Old World type. These mnﬂlusiun_a are not im-
probable when we consider the much grealer size of the Old
World continents, extending far into the tropics and probably

b

|




ey

CHAF. VIL] MAMMALIA OF THE NEW WORLD. 143

always more or less united to the tropical areas; while the
evidence of the extinct mammalia themselves shows, that South
America has been for the most part isolated from the northern
continent, and did not take part in the development of its
characteristic Tertiary fauna.

Before speculating further on this subject, it will be well to
lay before our readers a.summary of South American paleon-
tology, after which we shall be in a better position to draw
correct inferences from the whole body of the evidence.

- S0UTH AMERICA.

Unfortunately, our knowledge of the interesting fossil fauna
of this continent, is almost wholly confined to the Post-Pliocene
and Pliocene periods. A few remains have been discovered in
deposits believed to be of Eocene age, but nothing whatever
representing the vast intervening period, so rich in peculiar
forms of animal life both in North America and Europe. i

Fauna of the Brazilian caves—What we know of the Poat-
Pliocene period is chiefly due to the long-continued researches
of Dr. Lund in the caves of Central Brazil, mostly situated in
a district near the head waters of the San Francisco river
if1 the Province of Minas Geraes. The caves are formed in
limestone rocks, and are so numerous that Dr. Lund visited
thousands, but only sixty contained bomes in any quantity.
These caves have a floor of reddish earth, often crowded with
bones. In one experiment, half a cubic foot of this earth
contained jaws of 400 opossums, 2,000 mice, besides remains
of bats, porcupines and small birds. In another trial, the
whole of the earth in a cavern was carried- out for examin-
ation, amounting “to 6,552 firkins; and, from ealenlation
made hy measured samples, it was estimated to contain
nearly seven millions of jaw-bones of cavies, opossums, por-
cupines, and mice, besides small birds, lizards, and frogs. This
immense accumulation is believed to have been formed from
the bodies of animals brought into the cavern by owls; and,
as these are unsocial birds, the quantity found implies an
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4
immense lapse of time, probably some thousands of years. e

More than 100 species of Mammalia, in all, were obtained
in these caves. Some were living species or closely allied
to such; but the majority were extinet, and a considerable
number, about one-fourth, belonged to extinet genera, or
genera not now inhabiting South America. Stone implements
and human remains were found in several of the caves with
extinet animals. The following enumeration of these remains
is from the corrected list of M. Gervais.

Primates—Extinet species of Cebus, Callithriz, and Jaechus—
South American genera of monkeys; with an extinet genus,
Protopithecus—an animal of large size but belonging to the
American family Cebide.

Chiroptera.—Species belonging to the South American Phyllos-
tomidse, and to two South American genera of other families.

Carnivora.—Five species of Felis, some allied to living ani-
mals, others extinet ; a species of the widespread extinet genus
Machairodus ; and a small species referred to Cynelurus, the
genus containing the hunting leopard now found only in Africa
and India. Canide are represented by Canis and Teficyon (a
living Brazilian species of the latter genus), and the extinct
genus Speothos. Mustelide are represented by extinct species
of the South American genera Mephitis and Galietis. Procy-
onidm, by a species of Nasua. Urside, by Aretotherium, a

genus closely resembling, if not identieal with, that containing .

the “spectacled bear” of Chili.

Ungulata.—Equus, Tapirus, Dicotyles, Auchenia, Cervus, Lep-
totherium, and Antilope, are the cave-gemera of this order.
Eguus and Anfelope ave particularly interesting, as representing
groups forming no part of existing South A:nm:icnn zoology ;
while the presence also of Leplotherium, an extinet genus of
antelopes, shows that the group was fairly represented in South
America at this comparatively recent period.

Proboseidea—A species of Mastodon, found also in the Pliocene
of La Plata, represents this order.

Rodentia.—These abound. Dasyprocta, Cealogenys, Cavia,
Kerodon, all living genera of Caviide, are represented by
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extinet species.  Cercolabes, the ¢ tree poreupine’ (Cercolabid)
hias two species, one as larce as a peceary ; Myopotamus, Loneleres,
Carterodon, ave existing genera of spiny rats (Echimyidee);
and there are two extinet genmera of the same family, Lonche-
phorus and FPhyllowmys. Lagostowmus (Chinchillide), the visca-
cha of the Pampas, is represented by an extinet species.
There is also an extinet species of Lepus; several species of
Hesperomys and Oeymyeterus; and a large dreicola, a genus not
living in Bouth America.

Edentata—These, which constitute the great feature of the
existing South American fauna, were still more abundant and
varied in the Cave period, and it is remarkable that most of
them are extinet genere. The armadillos are alone represented
by living forms, Dasypus, and Xenurws ; Burydon and Helervo-
don, are extinet genera of the same family, as well as Chlamydo-
therium—huge armadillos the size of a tapir or rhinoceros, and
Pachytherium, which was nearly as larwe. The ant-eaters are
represented only by Glessetfierinm, an extinct form allied to
Myrmecophage and Manis. The sloths were more numerons,
being represented by the extinet genera Calodon, Sphenodon
and Ochotherium, the last of lurge size. The huge terrestrial
sloths—Megatheride, also aliounded; there being species of
Megatherium and Megalonye, as well as the allied Seelidotheriu n,
supposed to have some affinity for the African Oryeteropus.

. a"fﬁrswf:-mfs.—xﬂ new forms of these appear, but numerons
species of Dridelphys, all closely allied to opossums still living
in South America,

The preceding sketch of the wonderful cave fauna of Central
Brazil, is sufficient to show that it represents, in the main, o
period of sreat antiquity, Not only are almost the whole of
the species extinet, but there are twenty extinet genera, and three
others not now inhabitants of South America. The fact that 50
few remains of the living animals of the country are found in
these eaves, indicates that some change of physical eonditions
has oceurred since they were the receptacles of so many of the
Jarger animals; and the presence of many extinet seneta of

L
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large size, especially among the Edentata and American families

of Rodents, are additional proofs of a very high antiquity:”

Yet many of these cave animals are closely allied to those
which are found in North America in the Post-Pliocene deposits
only, so that we have no reason to suppose the cave-fauna to
be of much earlier date. But the great amount of organic
change it implies, must give us an eunlarged idea of the vast
periods of time, as measured by years, which are included in
this, the most recent of all geological epochs,

Pliscene Period of Temperate South America.—We have now
ta consider the numerons remains of extinet animals found in
various deposits in the Pampas, and in Patagonia, and a few in
Tiolivia. The age of these is uncertain; bmt as they are very
similar to the cave-fauna, though containing a somewhat larger
proportion of extinct genera and some very remarkable neyw
forms, they cannot be very much older, and are perhaps best
referred at present to the newer portion of the Pliocene

formation. :
Carnivora.—The genus Machairodus or sabre-toothed tigers,

- represents the Felide. There are several species of wolves

(Canis): o weasel (Mustela); two bears of the PBrazilian eave-
genus Arelotherium; and the extinct European menus Hyenarctos,
Ungulata—There are two gpecies of Eguus, found in the
Pampas, Chili, and Bolivia; two of Mucrauchenin, an extra-,
ordinary extinet group allied to the tapir and Palwotherium, but
with the long neck, and general size of a camel. A second
species found on the highlands of Bolivia is much smaller.

A more recent discovery, in Patagonia, is the almost perfect
series of teeth of a large animal named Homealodontotherivm ; and
which is believed by Professor Flower, who has described it, to
have been allied to Rhinoceros, and still more to the Miocene
Hyrarolon from North America; and also to present some
resemblances to Macrauchenta, and though much more remotely,
to the curious genus Nesodon mentioned further on,

The Artiodactyla, or even-toed UIIE“]"-*{E& are represented by a
specics of Dicatyles, or peccary, found in the deposits of the

"
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Pampas; by Awelenia, or llama, of which three extinet species
inhabited Bolivia, in which country two allied but extinct
genera, Paleolama and Camelotherium, have also been found.
Three species of deer (Cerpus), from the Pampas deposits, com-
plete the list of Pliocene Ungulates.

Proboseidea—The cave species of Mastodon is found also in
the Pampas deposits, and another in the Andes of Chili and
Bolivia.

Lodents—These are not so numerous as in the caves. There
are speeies of the existing genera, Kerodon and Cavia (Caviidee);
Lagostomus (Chinchillide); Ctenomys (Octodontide) ; ZLepus
(hare); Hesperomys and Oaxymyelcrus (Muvide) ; Arvicole, a
genus not living in South Ameriea ; and an extinet genus, Car-
diodus. There is also a remarkable extinet form, Typotherium,
larger than the capybara, and having alfinities to Edentates and
Ungulates, Three gpecies have been found in the Pampas deposits.

Fdentata.—These are as abundant and remarkable as in the
cave deposits.  Seelidatherium, Megatherium, Megalonyz, (losso-
therium and Dasypus, have already been noticed as from the
Drazilian caves, We have here, in addition, the hugze Mylodon
allied to the Megatherium, and the allied genera— Gnathopsis
and Lestodon. We then come to the huge extinet armadillos,
Glyptodon and Sehistoplewrum, the former consisting of numerous
species, some of which were as large s an elephant. Another

ogenus, Eutatus, is allied to the living three-handed armadillos ;
and a species of the existing genus Euplractus has been found
in Bolivia, :

Toxodontidee—There remain a number of huge animals
rivalling the Megatherium in size, and forming the genera
Towodon and Nesodon, but whose position is- doubtful. Several
species have been found in the deposits of the Pampas and
Patagonia, They are allied at onee to Ungulates, Ilodents, Fden-
Tﬂ*l‘-‘?, and the aguatie Sirenia, in so puzzling & manner that it is
impossible to determine to what order they belong, or whether
they require a new ovder to be formed for their receplion, Soma
are believed to date back to the Miocene period, and they
indicate what strange forms may still be discovered, should any

L2
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productive deposits be found in South America of middle Ter-

tiary age,

Pliocene Mammalin of the Antilles—These may be noticed
liere, as they are of special interest, proving the connection of
the larger West Indian Islands with the Continent some time in
the later Tertiary period. They consist of remains of two large
animals belonging to the South American Chinchillids, found in
cave deposits in the island of Anguilla, and forming two new
genera, Amblyrhiza and Loromylus; and remain allied to Mega-
lonyz from Cuba, which have been named Megalocnus and
Myontorphus.

FEocene fauna of South America—The few remains yet dis-
covered in the Tertiary deposits of the Pampas which are believed
to be of Eocene age, are exceedingly interesting, because they
show us another change in the scenery of the great drama of
life; there being apparently a considerable resemblance, at this
epoch, between South America and Europe. They consist of a
large extinet feline animal, Eutemnodus; of Palwotherivm and
Anoplotherium, the well-known extinct Ungulates of the Euro-
pean Tertiaries, and whieh have never been found in North
America; and of three genera of Rodents,—Fheridromys, allied
to Echimys, and found also in the Eocene and Miocene of France ;
Megamys, allied to the living Capromys of the Antilles, and
also to Paleomys, an extinet form of the French Miocene; and,
a very large animal referred to Arvieola, a genus found also in
the Pliocene deposits of South America, and abundant in the
northern hemisphere. No Edentates have heen found.

The resemblances of this fauna to that of Europe rather than
to any part of America, are so strong, that they can hardly be
accidental. ‘We greatly want, however, more information on this
point, as well as some corresponding evidences as to the condition
of West and South Alrica about the same epocl, before we can
venture to speculate on their bearing as regards the early mi-

grations of organic forms.

General Remarks on the Ertinet Mammalion Fauna of the Old
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"&csmf New Worlds—Leaving the more special applications of

4

¢

palmontological evidence to be made after discussing the relations
of the existing fauna of the several regions, we propose here to
indicate briefly, some of the more general deductions from the
evidence which has now been laid before our readerz,

The first, and perhaps the most startling fact brought out Ly
onr systematic review, is the very recent and almost universal
change that has taken place in the character of the fauna, over
all the areas we have been considering; a change which seems
to be altogether unprecedented in the past history of the same
countries as revealed by the g&ulogicnl record. In Eunrope, in
North Ameriea, and in South America, we have evidence that a
very similar change occurred about the same time. In all three
we find, in the mast recent deposits—eave-earths, peat-bogs, and
gravels—the remains of a whole series of large animals, which
have since become wholly extinct or only survive in far-distant
lands. In Europe, the oreat Irish elk, the Machaivodus and
eave-lion, the rhinoceros, hippopotamus, and elephant ;—in North
Ameriea, equally large felines, horses and tapirs larger than any
now living, a lama as large as a camel, great mastodons and
elephants, and abundance of huge megatheroid animals of almost
equal size ;—in South Arnerica these same megatheroids in greater
variety, numerons huge armadillos, a mastodon, large horses and
tﬂ}'_*i 18, large poreupines, two forms of antelope, numerous bears and
delines,including a Muchdirodus, and a large monkey,—have all Le-
come extinet since the deposition of the most recent of the fossil-
bearing strata. This is certainly not a great while ago, geologi-
I:.ﬂH}’; and it is alwes! certain that this oreat organic revolution,
implying physical changes of such vast proportions that they
must have been due to causes of adequate intensity and propor-
tionate range, has taken place since man lived on the earth.
This is proved to have been the case in Europe, and iz supported
by much evidence hoth as regards North and South America.

It is clear that so complete and sudden a change in the higher
forms of life, does not represent the normal state of things,
Species and. genera have not, at all times, become so rapidly
extinet. The time occupied by the “ Recent period,” that is the
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time since these changes took place is, geologically, minute, 2
= #

The time of the whole of the Post-Pliocene period, as measured
by the amount of physical and general organic change known to
have taken place, is exceedingly small when compared with the
duration of the Pliocene period, and still smaller, probably, as
compared with the Miocene. Yet during these two periods we
meet with no such break in the continuity of the forms of life, no
such radical change in the character of the fauna (though the
number of specific and generic changes may be as great) as we
find in passing from the Post-Pliocene to recent times. For
example, in Central Europe numerous hyenas, rhinoceroses, and
antelopes, with the great Muckaivodus, continved from Miocene
all throvgh Plioeene into Post-Pliocene times; while hippo-
potami and elephants continued to live through a good part of
the Pliocene and Post-Pliocene periods,—and then all suddenly
became extinect or left the conntry. In North America there hag
been more movement of the fauna in all the periods; but we
Lave similar great felines, horses, mastodons, and elephants, in
the Pliocene and Post-Pliocene periods, while Rkinoceros is eom-
mon to the Miocene and Pliocene, and camels range continuously
from Miocene, through Pliocene, to Post-Pliocene times ;—when
all alike became extinet. Evenin South America the evidence is,
as far as it goes, all the same way. We find Machairodus, Equus,
Mastoden, Megatherium, Scelidotherium, Megalonyz, and numerous
gigantic armadilles, alike in the ecaves and in the stratified
tertiary deposits of the Pampas ;—yet all have since passed away,

It iz eclear, thersfore, that we are now in an altogether
exceptional period of the earth’s history. We live in a zoologi-
eally impoverished world, from which all the hugest, mu‘l ﬁl?m-‘ﬁtr
and strangest forms have recently disappeared ; and it is, no
doubt, a much better world for us now they have gone. Yet it
is surely a marvellous fact, and one t_]‘ﬂt has 1'{”"‘]].'.'" been suffi-
ciently dwelt upon, this sudden dying out of so many large
mawmalia, not in one place only but over half the land surface
of the globe, We cannot but helieve that there must have Leen
some physical cause for this great change ; and it must have
been a cause capable of acting almost simultaneously over large
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portions of the earth's surface, and one which, as far as the
Tertiary period at least is concerned, was of an exceptional cha-
racter. Such a cause exists in the great and recent physical change
known as “ the Glacial epoch.” We have proof in both Europe
and North America, that just about the time these large animals
were disappearing, all the northern parts of these continents
were wrapped in a mantle of ice; and we have every reason to
believe that the presence of this large quantity of ice (known to
have been thousands of feet if not somne miles in thickness) must
have acted in various ways to have produced alterations of
level of the ocean as well as vast local floods, which would have
combined with the excessive cold to destroy animal life. There
is great difference of opinion among geologists and physicists as
to the extent, nature, and duration of the Glacial epoch, Some
believe it to have prevailed alternately in the northern and
southern hemispheres ; others that it was simultaneous in hoth.
Some think there was a succession of cold periods, each lasting
many thousands of years, but with intercalated warm periods of
equal duration ; others deny that there is any evidence of such
changes, and maintain that the Glacial epoch was one continnons
period of arctic conditions in the temperate zones, with some
fluctuations perhaps but with no regular alternations of warm
periods. Some believe in a huge ice-cap covering the whole
northern hemisphere from the pole to near 50° north latitnde
in the eastern, and 40° in the western hemisphere ; while others
impute the observed effects either to glaciers from local centres,
or to floating icebergs of vast size passing over the surface during
i period of submersion.

Without venturing to decide which of these various theories
will be ultimately proved to be correct, we may state, that
there is an increasing belief among geologists in the long dura-
tion of this ice-period, and the vast extent and great thick-
ness attained by the ice-sheet. One of the most recent, and
not the least able, of the writers on this question (Mr. Belt) shows
strong reasons for adopting the view that the ice-period was
simultaneous in both hemispheres; and he calculates that the
vast amount of water abstracted from the ocean and locked up
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in mountains of ice around the two poles, would lower the general

level of the ozean about 4,000 feet. This would be equivalent”

to & general elevation of the land to the same amount, and would
thus tend to intensify the cold; and this elevation may enable
us to understand the recent discoveries of signs of glaciul
action at moderate elevations in Central America and Brazil, far
within the tropies. At the same time, the weight of ice piled up
in the north would eanse the land surface to sink there, perhaps
unequally, according to the varying nature of the interior ernsk
of the earth ; and since the weight has been removed land wounld
rise again, still somewhat iregularly ; and thus the phenomena
of rajsed Dbeds of arelic shells in temperate latitudes, are ex-

plained.
Now, it is evident, that the phenomena we have been cou-

sidering—of the recent changes of the mammalian fauna in
Europe, North America, Sonth Temperate America, and the
highlands of Brazil—are such as might be explained by the mnst
extreme views as to the extent aud vastness of the ice-sheet,
and especially as to its simultaneous ocenrrence in the northern
and southern hemispheres ; and where two such completely in-
dependent sets of fucts are found to combine harmonionsly, and
supplement each other on a particular hypothesis, the evidence
in favour of that hypothesis is greatly strengthened. An ob-
jection that will occur to zoologists, may here be noticed. If
the Glacial epoch extended over so much of the temperate and
even parts of the tropical zone, and led to the extinetion of so
many forms of life even within the tropies, how is it that so
much of the purely tropical fauna of Sonth America has main-
tained itself, and that there are still such a vast number of
forms, both of mammalia, birds, reptiles, and insects, that seem
organized for an exclusive existence in tropical forests? Now
Mz, Belt's theory, of the subsidence of the ocean to the extent of
about 2,000 feet, supplies an answer to this objection; for we
ghould thus have a tract of lowland of an average width of
gome hundreds of miles, added to the whoele east coast of Central
and South America. This tract wonld, no doubt, beeome covered
with forests as it was slowly formed, would enjoy a perfectly
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: A tropical climate, and would thus afford an ample area for the

<

P

contiuned existence and development of the typical South
American fauna; even had glaciers descended in places so low
as what is now the level of the sea, which, however, theré i3 no
reason to believe they ever did. It is probable too, that this
low tract, which all round the Gulf of Mexico would be of con-
siderable width, offered thab passage for intermigration between
North and South America, which led to the sudden appearance
in the former country in Post-Pliocene times, of the huge Mega-
theroids from the latter; a migration which took place in op-
posite directions as we shall presently show.

The birth-place and migrations of some mammalion fomilies
and genera—We have now to consider a few of those cases
in which the evidence alveady at our command, iz sufficiently
definite and complete, to enable us to proneunce with some con-
fidence as to the last movements of several important groups of
mammalia,

Primates—The ocenrrence in North Ameriea of numerous
forms of Lemuroidea, forming two extinet families, which are
believed by American palwontologists to present generalized
features of Loth Lemurids and Hapalidze, while in Europe only
Lemurine forms allied to those of Africa have oceurred in
lrlel.mﬁita of the same age (Eocene), renders it possible that the
I‘rn{mtcs may have originated in Ameriea, and sent one branch

oo South America to form the Hapalide and Cebide, and
another to the 0ld World, giving rise to the lemurs and tme
apes. But the fact that apes of a high degree of organization
ncc}u‘ in the LEuropean Miocene, whilg in the Eocene, a monkey
believed to have relations to the Lemuroids and Cebida has also
been discovered, make it more probable that the ancestral forms
of this order originated in the Old World at a still earlier period.
The absence of any early tertiary remains from the tropical parts
of thf" two hemispheres, renders it impossible to arive at any
definite conclusions as to the origin of groups which were, no
doubt, ﬂ_.'“'“}'s best developed in tropical regions.

C"rt“-:'mt:ﬂ?*a.-—’l‘his 1s a very ancient and wide-spread group, the
families and genera of which had an extensive range in very
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early times. The true bears {Ursus) are almost the m‘.ﬂ}'} .

important genus that seems to have recently migrated. In
Europe it dates back to the Older Pliocene, while in North
America it is Post-Pliocene only. Bears, therefore, seem to
have passed into America from the Palmarctic region in the latter
part of the Pliocene period. They probably came in on the
north-west, and passed down the Andes into South America,
where one isolated species still exists.

Ungulate—Horses are very interesting.  In Europe they date
back under various forms to the Miocene period, and true Eguus
to the Older Pliocene. In North America they are chiefly
Pliocene, true Eguvs being Post-Pliocene, with perhaps one or
two species Newer Pliocene ; but numerous ancestral forms date
back to the Miocene and Eocene, giving a more perfect * pedi-
gree of the horse” than the European forms, and going back to o
more primitive type—Orohippus. In South America, Eguus is
the only genus, and is Post-Pliocene or ab most Newer Fliocene.
While, therefore, the ancient progenitors of the Equide were
common to North America and Eunrope, in Miocene and even
Eocene times, true horses appear to have arisen in the Palmarctis
region, to have passed into North America in the latter part of
the Pliocene period, and thence to have spread over all suitable
districts in South America. They were not, however, alle to
maintain themselves permanently in their new territory, and all

became extinet; while in their birth-place, the Old Warld, they

continue to exist under several varied forms.

True tapirs are an Old World group. They go back to the
Iower Miocene in Europe, while in both Noerth and South
America they are exclusively Post-Pliocene. They oceur in
France down to the Newer Pliocene, and must, about that
time, have entered America. The land comnection by which
this and so many other animals passed between the Old and
New Worlds in late Tertiary times, was almost certainly in the
North Pacific, south of Behring's Straits, where, as will be seen
by our general map, there is a large expanse of shallow water,
which a moderate elevation would convert into dry land, in a

sufficiently temperate latitude.
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The peccary (Dicotyles), now a characteristic Sonth Americau
genus, is a’ recent immigrant from North America, where it
appears to have been developed from ancestral forms of swine
dating back to the Miocene period.

Antelopes are an Old World type, but a few of them appear to
have entered North, and reached South Ameriea in late Pliocene
times, Camels, strange to say, are a special North American type,
sinee they abounded in that continent under varions anecient
forms in the Miocene perind. Towards the end of that period
they appear to have entered eastern Asia, and developed into the
Siberian Meryeotherium and the North Indian Camelus, while
in the TPliocene age the ancestral llamas entered South
America.

Cervider are a wide-spread northern type in their generalized
form, but true deer (Cervus) are Palmarctic. They abounded in
Europe in Miocene times, but enly appear in North and South
America in the later Pliocene and Post-Pliocene periods.

True oxen (Bovine) seem to be an Oriental type (Miocene),
while they appear in Europe only late in the Pliocene period,
and in America are confined to the Post-Pliocene.

Elephants (Elephantide) are an Old World type, abounding
%]:l the Miocene period in Europe and India, and first appearing
in America in Post-Pliocene or later Pliocene times. Ancestral
forms, doubtfully Proboscidean (Dinocerata), existed in North
Amt?ﬂca. in the Eocene period, but these became extinet without
le‘f-"'mf:i any direct descendants, unless the Brontotheride and
rhinoceroses may be so considered.

Marsupials are almost certainly a recent introduction into
South and North America from Asia They existed in Europe
in Eocene and Miocene times, and presumably over a consider-
able part of the Old World; but no trace of them appears in
North or South America before the Post-Pliocene period.

Edentata—These offer a most curious and difficult problem,
In South America they abound, and were so much more nu-
merous and varied in the Post-Pliocene and Pliocene, that we
may be sure they lived also in the precéding Miocene period, A
few living Edentates are scattered over Africa and Asia, and
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they flourished in Europe during the Miocene age—animals as
large (insome species) as a rhinoceros, and most allied to living
African forms. In North America no trace of Edentata has been
found earlier than the Post-Pliocene period, or perhaps the Newer
Pliocene on the west coast. Neither is there any trace of them
in South America in the Focene formations; but this may well
be owing to our very imperfect knowledge of the forms of
that epoch. Their absence from North America is, however,
probably real; and we have to account for their presence in the
Old World aud in South America. Their antiquity is no doubt
very great, and the point of divergence of the Old World and
South American groups, may take us back to early Eocene, or
even to Pre-Eocene times. The distribution of land and sea may
then have been very different from what it is now ; and to those
who would create a continent to account for the migrations of
a beetle, nothing would seem more probable than that a South
Atlantic continent, then wnited parts of what are now Afriea
and South America. There is, however, so much evidence for
the geueml permanence of what are now the great continents
and deep oceans, that Professor Huxley's supposition of a con-
siderable extension of land round the borders of the North Pacific
Ocean in Mesozoic times, hest indicates the probable area in
which the Edentate type originated, and thence spread over much
of the Old World and South Ameriea. But while in the latter
country it flourished and inereased with little check, in the
other great continents it was soon overcome by the competition
of higher forms, only leaving a few small-sized representatives
in Africa and Asia,

A
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VARIOUS EXTINCT ANIMALS ;—AXD ON THE ANTIQUITY OF THE
GENERA OF INSECTS AND LAXD MOLLUSCA

LXTINCT MAMMALIA OF AUSTRALLA,

Tnest have all been obtained from caves and late Tertiary or
Post-Tertiary deposits, and consist of a large number of extinet
forms, some of gigantic size, but all marsupials and allied to the
existing fauna. There are numerous forms of kangaroos, some
larger than any living species; and among these are two genera,
Lrotemnodon and Sthemuras, which Professor Garrod has lately
shown to liave been allied, not to any Australian forms, but to
the Dendrolagi or tree-kangaroos of New Guinea. We have
also remains of Thylacinus and Dasyurus, which now only exist
in Tasmania ; and extinet species of Hypsiprymnus and Phasco-
fomys, the latter as large as a tapir. Among the more remarkable
extinet genera are ﬂijnntadan a huge thick-limbed animal
allied to the kangaroos, but mearly as large as an elephant;
Nototherivm, having characters of Moer opus and Phascolarclos
coinbined, rmtl as large as a rhinoceros; and Zhylacoleo, a pha-
lnuner-hke marsul}ml nearly as large as a lion, and supposed by
Professor Owen to have been of earnivorous habits, though this
opinion is not held by other naturalists.

Here then we find the same phienomena as in the other coun-
tries we have already discussed,—the very recent 1‘-l1snppearnufu
of a large number of pesuliar forms, many of them far surpassing
in size any that continue to exist. It hardly seems probable
that in this case their disappearance can have been due to the
direct effects of the Glacial epoch, sizee no very extensive glacia-
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tion could have scemrred in a country like Australia; but if the /__k

ocean sank 2,000 feet, the great eastern mountain range might
have given rise to local glaciers. It is, however, almost certain
that during late Tertiary times Australia must have been much
more extensive than it is now, This is neceszary to allow of the
development of its peculiar and extensive fauna, especially as we
see that that fauna eomprised animals rivalling in bulk those of
the great continents. It is further indicated by the relations
with New Guinea, already alluded to, and by the general character
of the various faunas which compose the Australian region, de-
tails of which will be found in the succeeding part of this work.
The lowering of the ocean during the Glacial period would be
tavourable to the still further development of the fanna of such
a country ; and it is to the unfavourable conditions produced by
its subsequent rising—equivalent to a depression of the land to
the amount of two thousand feet—that we must impute the
extinction of so manuy remarkable groups of animals. It is not
improbable, that the disappearance of the ice and the consequent
(apparent) subsidence of the land, might have been rapid as
compared with the rate at which large animals ean become
. modified to meet new conditions. Extensive tracts of fertile
land might have been submerged, and the consequent erowding
of large numbers of species and individuals on limited areas
would have led to a struggle for existence in which the less
adapted and less easily modifiable, not the physically weaker,

wonld sucenml.
Thera is, however, another cause for the extinction of large

rather than small animals whenever an important change of
conditions occurs, which has been suggested to me by a corre-
spondent,! but which has not, I believe, .Imeu addueced by Mr,
Darwin or by any ether writer on the snhI]rlr:t.l 1t iz dependent
on the fact, that large animals as compared with small ones are
almost invariably slow breeders, and as they also necessarily
exist in much smaller numbers in a given area, they offer far
Jess materials for favourable variations than do smaller animals,
In such an extreme case as that of the rabbit and elephant, the

1 Mr. John Hickman of Desborongh,
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young born each year in the world are probably as some millions
to one; and it is very easily conceivable that in a thousand
years the former might, under pressure of rapidly changing con-
ditions, become modified into a distinet species, while the latter,
not offering enough favourable variations to effect a suitable
adaptation, would become extinet. We must also remember
the extreme specialization of many of the large animals that
have become extinet—a specialization which would necessarily
render modification in any new direction difficult, since the in-
herited tendency of variation would probably be to increase the
specialization in the sume directions which had heretofore been
beneficial.  If to these two canses we add the difficulty of
obtaining sufficient food for such large animals, and perhaps the
injurious effects of changes of climate, we shall not find it diffi-
cult to understand how such a vast physical revolution as the
Glacial epoch, with its attendant phenomena of elevations and
subsidences, icy winds, and sudden floods by the bursting of lake
barriers, might have led to the total extinetion of a vast number
of the most bulky forms of mammalia, while the less bulky
were able to survive, either by greater hardiness of constitution
or by becoming more or less modified. The rasult is apparent in
the comparatively small or moderate size of the species consti-
tuting the temperate fauna, in all parts of the globe.

It is much to be regretted that no mammalian remains of earlier

= date have been found in Australin, as we should then see if it is

really the case that marsupials have always formed its highest
!;;.'pe of mammalian life. At present its fossil fauna is chiefly
interesting to tha zoologist, bt throws little light on the past
velations of this isalated country with other parts of the globe.

MAMMALIAN REMAISS IN THE SECOXDARY FORMATIONS,

In the oldest Tertinry beds of Europe and North America, we
have fﬂ\'lfli With our present imperfect record) a rich and varied
mammalian fauna, As éompared with cur living or recent highly
specialized forms, it may be said to consist of generalised types :
but as compared with any primeval mammalian type, it must be
pronounced highly specialised. Not only are such diversified
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groups as Carnivora, Perrissodactyle and Artiodactyle Ungulates, )_

Primates, Chiroptera, Rodeuts, and Marsupials already well
marked, but in many of these there is a differentiation into
numerous families and genera of diverse character, It isimpossi-
ble therefore to doubt, that many peculiar forms of mammalia
must have lived long anterior to the Eocene period ; but there
iz unfortunately a great gap in the record between the Eocene
and Cretaceous beds, and these latter being for the most part
marine continue the gap as regards mammals over an enormous
lapse of time. Yet far beyond both these chasms in the Upper
Oolitic strata, remains of small mammalia have heen found ;
again, in the Stonesfield slate, a member of the Lower Oolite,
other forms appear. Then comes the marine Lias formation
with another huge gap; but beyond this again in the Upper
Trias, the oldest of the secondary formations, ammalinn teeth
have been discovered in both England and Germany, and these
are, as nearly as can be ascertained, of the same age as the
Dromatherium already noticed, from North America, They
have been named Microlestes, and show some resemblance to
those of the West Australian Myriecobivs, In the Oolitic
strata numerous small jawbones have been found, which have
served to characterise eight genera, all of which are believed to
have been Marsupials, and in some of them a resemblance can be
traced to some of the smaller living Australian species, These,
haowever, are mere indications of the number of mammalia that
must have lived in the secondary period, so long thought to be :
exclusively “the age of reptiles;” and the fuct that the few yet
found are at all comparable with such specialised forms as still
exist, must convince us, that we shall have to seek far beyond
even the earliest of these remains, for the fipst appearance of the
mammalian type of vertebrata.

LExrixer Binps,

Compared with those of mammalia, the remains of birds are
exceedingly scarce in Europe and America ; and from the wander-
ing habits of so many of this class, they are of much less value

.
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‘as indications of past changes in physieal geography. A large
proportion of the remains belong to aquatic or wading types,
and as these have now often a world-wide range, the oceurrence
of extinet forms can have little bearing on our present inguiry.
There are, however, a few interesting cases of extinet land-birds
belonging to groups now quite strangers to the country in which
they are found; and others scarcely less interesting, in which
groups now peculiar to eertain areas are shown to have been
preceded by allied species or genera of gigantic size.

Palaarctic Region and N. India.—In the caves and other
Post-Pliocene deposits of these countries, the remains of birds
almost all belong to genera now inhabiting the same districts.
Almost the only exceptions are, the great auk and the
capercailzie, already mentioned as being found in the Danish
mounids ; the latter bird, with Zefreo albus, in Italian caverns;
and aspecies of pheasant (Phasianus) said to have oceurred in
the Post- Pliocene of France, considerably west of the existing
range of the genns in a wild state.

In the preceding Pliocene deposits, but few remains have
been found, and all of existing genera but one, a gallinaceous
bird (Gallus bravardi) allied to the domestic fowl and peacoclk.

The Miocene beds of France and Central Europe have pro-
duced many more remains of birds, but these, too, are mostly of
existing European genera, though there are some notable excep-
“iﬂtf-"* Along with forms undistinguishable from crows (Corvus),
shrikes (Lanius), wagtails (Motacilla), and woodpeckers (Picus),
are found remains allied to the Oriental edible-nest swift (Col-
localia) and T fogoi ; a parrot resembling the African genus
Psittacus; an extinet form Neerornis, perhaps allied to the

- plantain-eaters (Musophaga) ; Homalophus, doubtfully allied to

woodpeckers, and Limnatornis to the hoopoes. The gallina-
ceous birds are represented by three species of pheasants, soma
very close to the domesticated species ; Palmoperdiz allied to the
partridges ; and Palmortye, small birds allied to the American
genus Orfye, but with larger wings. There are also species of
Prerocles allied to living birds, and a small pigeon. There are
numerous living genera of Aceipitres: such as engle (Aquila),
M
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the African secretary-hird (Serpeatarins), and some extinet forms,
as Palecocercus, Palaeolicriz and Paloetus,

Aquatic and wading birds were abundant, including numerous
rails, bustards, herons, sandpipers, gulls, divers, and pelicans,
There were also many ducks, some allied to the genus Deadiro-
eygna ; the Oriental genus of storks, Lepfoptilus; Ibidipodia, a
remarkable form allied to fhis and CYeonin ; Elorais, near
Limasa; Pelagornis, a large bird allied to gannets and pelicans ;
Hydrornis, allied to the ducks and petrels; Dolichopterus, allied
to plovers. Perhaps the most interesting of these extinet birds
are, however, the flamingoes, represented by forms hardly distin-
anishable from living species, and by one extinet genus Pale-
lodus, which had very long toes, and probably walked on aquatic
plants like the tropical jacanas.

The Miocene heds of North India have furnished few birds;
the only one of geographical interest being an extinet species
of ostrich, not very different from that now inhabiting Arabin.

On the whole, the birds of Europe at this period were very
like those now living, with the addition of a few tropical forms,
These latter were, however, perhaps more numerous and import-
ant than they appear to be, as they belong to inland and forest-
haunting types, which wonld not be so frequently preserved as
the marsh and lake-dwelling species. Taking this into eon-
sideration, the assemblage of Miocene birds neeords well with
what we know of the mammalian fauna. We have the same
indications of a luxuriant vegetation and subiropical elimate,
and the same appearance of Oriental and especially of African

types.  Z'ragon is perhaps the most interesting of all the forms -

vet discovered, sinee it furnishes us with a central point whence
.thr:. living trogons of Asia, Africa, and South America might
have diverged. 1

In the Eocene we find ourselves almost Whnl!y among extinct
forms of birds. The earliest known I]‘nsserme bird is here
met with, in Protornis, somewhat similar to a lark, .fmm(l in
the Tower Focene of Switzerland ; while another I-I‘ﬂﬁger]ne form,
Palegithalus, and one allied to the nuthateh (Sitta), have been

kite (Milvus), eagle-owl (Bubo), and screech-owl (Strir); witfs
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diseovered in the Upper Eocene of Paris. Picarie of equal anti-
quity are found. Cryplorais, from the Paris Eocene, and Hal-
cyornis from the Lower Eocene of the Isle of Sheppey, wers
both allied to kingfishers; while a form allied to Centropus a
genus of cuckoos, or, as Milne-Edwards thinks, to the Madagas-
car Leptasomus, has been found in the Upper Eocene of France.
Several Aeedpitres of somewhat doubtful aflinities have been
found in the same country; while Lithoruis, from the Lower
Eocene of the Isle of Sheppey, was a small vulturine bird sup-
posed to be allied to the American group, Catheries. Among
the waders, some extinet forms of plovers have been found, and a
genus (Agnopterus), allied to the flamingoes; while there are
many swinnning birds, such as pelicans, divers, and several
extinet types of doubtful affinities. Most intersting of all is
portion of 2 cranium discovered in the Lower Eocene of Shep-
pey, and lately pronounced by rofessor Owen to belong to a
large Struthious bird, allied to the New Zealand Dinornis and
also perhaps to the ostrich, Another gigantic bird is the Gas-
toriis, from the Lower Eocene of Pariz, which was as larze as an
ostrich, but which is believed to have Leen a generalised type,
allied to wading and swimming hirds as well as to the Struthiones,

Beyond this epoch we liave no remains of birds in European
st'rnm till we come to the wonderful Archoopterye from the
Upper Oolite of Bavaria; a bird of a totally new type, with a
*Lony tail, longer than 1he body, each vertebra of which earried
a pair of diverging feathers,

Novth Awmerica—A number of Dird-remains have lately been
found in the rich Tertiary and Cretaceous deposits of the United
States ; Lut lere, too, comparatively few are terrestrial forms.
No Tasserine hird las yet been found. The Picaria: are repre-
senler} Ly Uintornis, an extinet form allied to woodpeckers, from
the Focene of Wyoming, Species of turkey (Meleagris) occur
in the Post-Pliocene and as far back as the Miocene strata,
showing that this interesting type is a true denizen of temperate
North America. The other birds are, Aecipitres; waders and
aquatics of existing genera; and a number of extinet forms of
the two latter ordeis—such as, Alelornis an Focene wader ;

M 2
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Palwotringa, allied to the sandpipers, and Telmatobins to the
rails, both Cretaceous; with Graculavus, allied to Graculus ;7
Laornis allied to the swans; Hesperorpis a gigantie diver; and
Tethyornis a very low form, with biconcave vertebra, such as are
only found in fishes and some reptiles—also from Cretaceous
deposits. .

South America.—The caverns of Brazil produced thirty-four
species of birds, most of them referable to Drazilian genera, and
many to still existing species. The most interesting were two
species of American ostrich (Rlea), one larger than either of
the living species; a large turkey-buzzavd (Cathartes); a new
species of the very isolated South American genus Opisthocomus ;
and a Cerioma, or allied new genus.

Madaguscar and the Mascarene Tslands—We have hers only
evidence of birds that have become extinet in the historieal
period or very little earlier. First we have a group of birds in-
capable of flight, allied to pigeons, but forming a separate family,
Didide ; and which, so far as we yet know, inhabited Mauritius,
Rodriguez, and probably Bourbon. —dphanapteryz, an extinct
genus of rails, inhabited Mauritius; and another genus, (Erythro-
machus), Rodriguez. A large parrot, said by Prof. Milne Edwards
to be allied to Are and Microglossus, also inhabited Mauritius ;
and another allied to Eelectus, the island of Rodrignez.  None
of these have been found in Madagasear; but a gigantic Struthious
bird, Epyornis, furming a peculiar family distinet both frome
the ostriches of Africa and the Dinornis of New Zealand
inhabited that island; and there iz renson to believe thgg

this may have lived less than 200 youan s
New Zealand—A number of extinch Struthious hirds, form-
ing two families, Dinornithides and Palapterygide, have been
found in New Zealand. Some were of gigantic size. They seem
allied both to the living Aptorys of New Zealand and the emu
of Australia. They are quite recent, aud Bﬂl.nt: of them lmvei
probably lived within the last few centuries, Remains of
Dinornis have also been found in a Post-Pliocene deposit in
Queensland, N, E. Australia I_gy very important discovery, as it

i Trane. Zool. Foe. of London, vol, ¥iil. p. 381
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L A gives support to the theory of a great eastward extension of
Australia in Tertiary times,

ExTi¥cer TeErTiARY REPTILES.

These will not oceupy us long, as no very great number are
Jnown, and most of them belong to a few principal forms of
comparatively little geographical intevest.

Tortoises are perhaps the most abundant of the Tertiary
reptiles.  They are numerous in the Eocene and Miocene
p formations both in Europe and North America. The genera
Emys and Trionyz abound in both countries, as well as in the
Miocene of India. Land tortoises ocour in the Eocene of North
Ameriea and in the Miocene of Europe and India, where the
huge Colossochelys, twelve feet long, has been found. In the
Pliocene deposits of Swilzerland the living American genus
Chelydra has been met with. These facts, together with the
i aceurrence of a living species in the Miocene of India, show

that this order of reptiles is of great antiquity, and that most
of the genera once had a wider range than now,

Crocodiles, allied to the three forms now characteristic of
India, Africa, and America, have bzen found in the Eocene of
our own country, and several species of Crocodilus have oceurred

#1n h};‘dﬂ of the same age in North Ameriea.

ler&l'ds are very ancient, many small terrestrial forms

occwrring in all the Tertiary deposits. A species of the genus
’ Chameleo is recorded from the Eocene of North Aanerica, to-
gether with several extinct genera,
. Sn_akea were well developed in the Eocene period, where
; remaims of several have heen found which must have been from
| twelve to twenty feet long. An extinct species of true viper has
| occwrred in the Miocene of France, and one of the Pythonidms

, * in the Miocene brown coal of Germany.

_Bﬁﬂ'ﬂ-ﬂlﬁa‘ occur but sparingly in a fessil state in the Ter-
tiary deposits. The most remarkable is the large Salamander
Andreas) from the Upper Miocene of Switzerland, which
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is allied to the Menopoma living in North America. Species ,‘L

nf frog (Rana), and Palmophryus an extinct genus of mads'
have been found in the Miocene deposits of Germany and
Switzerland.

Fresh water fish are almost unknown in the Tertiary
deposits of Europe, althongh most of the families and some
genera of living marine lish are represented from the Focene
downwards.

AxTiouiry oF THE GENERA OF INsECTs.

Fossil insects are far too rarely found, to aid us in our determi-
nation of difficult questions of geographical distribution ; but in
discussing these questions it will be important to know, whether
we are to look upon the existing generie forms of insects as of
great or small antiquity, vompared with the higher vertebrates ;
and to decide this question the materials at our command are
ample.

The conditions requisite for the preservation of insects in a
fossil state are no doubt very local and peculiar ; the result being,
that it is only at long intervals in the geological record that we
meet with remains of insects in a recognisable condition. None
appear to have beent found in the Pliocene formation ; but in the
Upper Miocene of (Eninghen in Switzerland, associated with thes
wonderfully rich fossil flora, are found immense quantities of
insects. Prof Heer examined more than 5,000 specimens be-
longing to over 800 species, and many have been found in other
localities in Switzerland : so that more than 1,500 species of
Miocene insects have now been determined. Most of the orders
are represented, but the beetles (Coleoptern) are far the most
abundant. Almost all helong to existing genera, and the majority
of these genera nmow inhabit Europe, only three or four being
exclusively Tndian, African, or American.

In the Lower Miocene of Croatia there is another rich de-
posit of insects, somewhal more tropical in character, comprising
large white-ants and dragon-flies differently marked from any
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--‘3‘_5 now inhabiting Europe. A butterfly is also well preserved, with
all the markings of the wings; and it seems to be a Junoniz, a
tropical genus, though it may be a Vanessa, which is European,
Lut the fossil most resembles Indian species of Junonio,

The Eocene formations seew to have produced no in-
sect remains ; bubt they occur again in the Upper Cretaceous
at Aix-la-Chapelle, where two butterflies have been found,

‘yllo sepulta and Satyrites Reynesit, both belonging to the Saty-
ridee, and the former to a genus now spread over Africa, India,
and Australin,

A little earlier, in the Wealden formation of our own country,
numerous inseets have been found, principally dragon flies (Libel-
lula, AEshna); aquatic Hemiptera ( Velic Hydrometra); crickets
_cockroaches, and cicadas, of familiar types.

{ Further back in the Upper Oolite of Bavaria—which produced
,& the wonderful long-tailed bivd, drehaopteryz—insects of all orders
have been found, including a moth referred to the existing genus

Sphine,

In the Lower Qolite of Oxfordshire many fossil beetles have
been found whose affinities ave shown by their names ;:— Bupres-
tudivin, Curculionidium, Blapsidium, Mclolonthidium, and Prio-
nidium ; a wing of a butterfly has also been found, allied to the
ETHFSSDHLI:E now confined to tropical America, and pamed Pale-
onting oolitica,

?tlﬂ more remote are the insects of the Lias of Gloucester-
shire, yet they too can be referred to well-known family types—
U:‘.I.I‘a]}iﬂ{[.!, Melolonthids, Telephorida, Elateride, and Curculio-
1I.l‘L1€E!, among beetles: Gryllidee and Blattide among Orthoptera;
with Zibellula, Agrion, Eshna, Ephemern, and some extinct
genera. When we consider that almost the only vertebruta of
this period were luge Saurian repliles like the Jathyosaurus,
Plesiosaurus, and Dinvsaurns, with the flying Pterodactyles;
and that the great mass of our existing genera, and even fami-
L lies, of fish and reptiles hiad almost certainly not come into exist-

ence, we see at once that types of insect-form are, proportionately,
fir more ancient. At this remote epocl we find the chiel’ lamily
types (the genera of the time of Linnaus) perfectly differentiated

=)
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and recognisable. It is only when we go further back still, into
the Palmozoic formations, that the insect forms begin to show that —
generalization of type which renders it impossible to classify

. them in any existing groups. Yet even in the coal formation of
Nova Scotia and Durham, the fossil insects are said by competent
entomologists to be “ allied to Ephemera,” “near Blatta,” “near
Phasmide ;" and in deposits of the same age at Saarbriick near
Tréves, a well-preserved wing of a grasshopper or locust has been
found, as well as a beetle referred to the Scarabeidm. Mora
remarkable, however, is the recent discovery in the carboniferous
shales of Belginm, of the clearly-defined wing of a large moth
(Breyeria borinensis), closely resembling some of the Saturniidee
so that we have now all the chief orders of Insects—including
those supposed to be the must highly developed and the most
recent—well represented at this very remote epoch. Even the
oldest insects, from the Devonian rocks of North America, can
mostly be classed as Neuroptera or Myriapoda, but appear to
form new families,

We may consider it, therefore, as proved, that many of the
larger and more important genera of insects date back to the
beginning of the Tertiary period, or perhaps beyond it; but the
family types are far older, and must have been differentiated very
early in the Secondary period, while some of them perhaps go
back to Paleozoic times. The great comparative antiquity of
the genera is however the important fact for us, and we shall
have occasion often to refer to it, in endeavouring to ascertain
the true bearing of the facts of insect distribution, as elucidating
or invalidating the conclusions arrived at from a study of the
distribution of the higher animals;

AXTIQUITY OF THE GENERA OF LaND AND FRESH-WaTER
SHELLS.

The remains of land and fresh-water shells are not much more
frequent than those of insects. Like them, too, their forms are
very stable, continuing unchanged through several geological
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periods, In the Pliccene and Miocene formations, most of the
shells are very similar to living species, and some are quiteiden-
tical. In the Eocene we meet with ordinary forms of the genera
Helix, Clausilin, Pupe, Bulimus, Glandine, Cyclostoma, Megalos-
toma, Planorbis, Paludine and Limnea, some resembling Euro-
pean species, others more like tropical forms. A British Tocene
species of Helur is still living in Texas ; and in the South of France
are found species of the Brazilian sub-genera Megaspiva and
Anastoma. In the secondary formation no true land shells have
been found, but fresh water shells are tolerably abundant, and
almost all are still of living forms. In the Wealden (Lower
Cretaceous) and Purbeck (Upper Oolite) are found Unio, Melania,
Paluding, Planorbis, and Limneea ; while the last named genus
occurs even in the Lins.

The notion that land shells were really not in existence during
the secondary period is, however, proved to be erroneous by the
startling discovery, in the Palaozoic coal measures of Nova Scotia,
of two species of Helicidi, both of living genera—Pupe vetusta,
and Zonites priseus. They have been found in the hollow trunk
of a Sigillaria, and in areat quantities in a bed full of Stigmarian
rootlets. The most minute examination detects no important
differences of form or of microscopic structure, between these
shells and living species of the same genera ! These molluzca were
the contemporaries of Labyrinthodeonts and strange Ganoid fishes,
which formed almost the whole vertelrate fauna. This unex-
pected discovery renders it almost certain, that numbers of other
existing genera, of which we have found no traces, lived with
these two through the whole secondary period; and we are thus
lelige:l to assume as a probability, that any particular genns I1rfs
lived through a long succession of geological ages. : 11.1 esti-
mating the importance of any peculiarities or gnomaliez in the
geogruphical distribution of land shells as compared with the
higher vertebrates, we shall, therefore, have to keep this possible,
and even probable high antiquity, constantly in mind.

We have now coneluded our sketch of Tertiary Palzontology
as o preparation for the intelligent study of the Geographical
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Distribution of Land Animals ; and however imperfectly the task ,L\ 3
has been performed, the reader will at all events have been con-
vineed that some such preliminary investigation is an essential
and most important part of our work. 8o much of palwontology
is at present tentative and conjectural, that in combining the
information derived from numerous writers, many errors of detail
must have been made, The main conelusions have, however, been
drawn from as large a basis of facts as possible; and although
fresh discoveries may show that our views as to the past history
of some of the less important genera or families are erroneous,
they can hardly invalidate our resulis to any important degree,
either’ as regards the intercommunications between separate
regions in the various geological epochs, or as to the centres
from which some of the more important groups have been dis-
persed.

5
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PART IIL

ZOOLOGICAL GEOGRAPHY :

A REVIEW OF THE CHIEF FORMS.OF ANIMAL LIFE IN THE
SEVERAL REGIONS AND SUB-REGIONS, WITH THE INDICA-
TIONS THEY AFFORD OF GEOGRAPHICAL MUTA TIONS.



CHAPTER IX.

THE ORDER OF BUCCESSION OF THE REGIONS.—COSMOPOLITAN
GROUPS OF ANIMALS,—TABLES OF DISTRIBUTION.

Havixss discussed, in our First Part, such general and preliminary
matters as are necessary to a proper comprehension of our
subject ; and having made ourselves acquainted, in our Second
Part, with the most important results of Paleontology, we now
come to our more immediate subjeet, which we propose to treat
first under its geographical aspect. Taking each of our six
regions in succession, we shall point out in some detail the chief
zoological features they present, as influenced by climate, vege-
tation, and other physical features. We shall then treat each
of the sub-regions by itself, as well as such of the islands or
other sub-divisions as present features of special interest; en-
deavouring to ascertain their true relations to each other,and the
more important changes of physical geography that seem neces-
sary to account for their present zoological condition.

Ovder of Succession of the Regions— We may here Exl}]{iin
the reason for taking the several regions in a different succession
from that in which they appear in the tabular or diagrammatic
headings to each family, in the Fourth, and concluding part of
this work. Tt will have been seen, by our examination of extinet
animals (and it will be made still clearer during our study of
the several regions) that all the chief types of animal life appear
to have originated in the great north temperate or northern
continents; while the southern continents—now represented by
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South America, Australia, and South Africa with Madagascar—
have been more or less completely isolated, during long periods,
both from the northern continent and from each other. These
latter countries have, however, been subject to more or less im-
migration from the north during rare epochs of approximation
to, or partial union with it. In the northern, more extensive, and
probably mere ancient land, the process of development has
been more rapid, and has resulted in more varied and higher
types; while the southern lands, for the most part, seem to have
produced numerous diverging modifications of the lower grades
of organization, the original types of which they derived either
from the north, or from some of the ancient continents in Meso-
goie or Palcozoic times. Hence those eurious resemblances in
the fauna of South America, Australin, and, to a less extent,
Madagascar, which have led to a somewhat genernl belief that
these distant countries must at one tie or other have been
united ; a belief which, after a careful examination of all the
facts, does not seem to the author of this work to be well
founded. On the other hand, there is the most satisfactory
evidence that each southern region las been more or less
closely united (during the Itertinry or later secondary epoch)
with the great northern continents, leading to numerous resem-
blances and affinities in their productions.

In endeavouring to present at a glance in the most convenient
manner, the distribution of the families in the several regions
and sub-regions, it was necessary to arrange them, so that those
whose relations to each other were closest should stand side Ty
side ; the first and last being those between which the relations

were least numerous and least important. Influenced by the

s to the relations between Australia and South

usnal opinions a 2 ‘
the Nearctic, and

America, the series was at first begun with
terminated with the Australian and Neotropical regions ; and it
was not Hill the whole of the vertebrate families had been gone
through, and their distribution carefully studied, that these last
two regions were seen to be really wider apart than any others
of the series. Tt was therefore decided to alter the arrangement,
beginning with the Neotropical, and ending with the Australian

N
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regions ; and a eareful inspection of the diagrams themselves,
taken in their entirety, will, it is believed, show that this is
the most natural plan, and most truly exhibits the relations of
the several regions.

In the portion of our work now commeneing, we are nof,
however, by any means bound to begin af either end of this
series. Each region is studied by itself, but reference will often

have to be made to all the other regions; and wherever we

begin, we must oceasionally refer to facts which will be given
further on, As, however, the great northern continents form
the central mass from which the southern regions, as it were,
diverge, and as the Palmarctic region is both more extensive and
much better known than any other, it undoubtedly forms the
most convenient starting-point for our proposed survey of
the zoological history of the earth. We thus pass from the
better known to the less known—from FEurope to Africa and
tropical Asia, and thence to Australia, completing the series of
regions of the Eastern Hemisphere. DBeginning again with the
Neotropical region, we pass to the Nearetic, which has such
striking relations with the preceding and with the Palearctic
region, that it can only be properly understood by constant
reference to both. We thus keep separate the Eastern and West-
ern hemispheres, which form, from our point of view, the
most radieal and most sugzestive division of terrestrial faunas;
and as we are able to make this also the dividing point of our
two volumes, reference to the work will be thereby facilitated.

Cosmapolitan Groups.— Before proceeding to sketch the zoo-
logical features of the several Regions it will be well to notice
those family groups which belong to the earth as a whole, and
which are so widely and universally distritmted over -it that it
will be unnecessary, in some cases, to do more than refer to
them under the separate geographical divisions.

The only absolutely cosmopolitan families of Mammalia are
those which are aerial or marine; and this is orie of the striking
proofs that their distribution has been effected by natural causes,
and that the permanence of barriers is one of the chief
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agencies in the limitation of their range. Even among the @&~

aerial bats, however, only one family—the Vespertilionide—is
truly cosmopolitan, the others having a more or less restricted
range. Neither are the Cetacea necessarily cosmopolitan, most of
the Elmillie.s being restricted either to warm or to cold seas ; but
one family, the dolphins (Delphinidw), is truly so. This order
hﬂ“’fwer will not require further notice, as, being exclusively
marine the groups do not enter into any of u:r terrestrial
regions.  The only other family of mammals that may be con-
sidered to be cosmopolitan, is the Muride (rats and mice) ; yet
Fhé.ﬁ’E are not entirely so, since none are known to be 1;.1'111:{
indigenous in any part of the Australian region except Australia
itself,

In the cluss of Birds, a number of families are cosmopolites,
if we reckon as sueh all which are found in each region and
sub-region ; but several of these are so abundant in some parts,
while they are so sparingly represented in others, that they
cannot fairly be considered so. We shall confine that term
therefore, to such as, there is reason to believe, inhabit every
each region. Such are, among the

important sub-division of ng th
vidae), and swallows (Hirundi-

Passerine birds the crows (Cor |
nidi) ; among the Picarice the kingfishers (Alcedmid:ﬂ}; nr1nm1g
other Land birds the pigeons (Columbide), grouse and partridges
(Tetraonidee), hawks (Falconidse), and owls (Strigide) ; amoug
the Waders the_ rails (Rallide), snipes (Scolopacida), plovers
(Charadriada), and herons (Avdeida); and among the Swinjuf:ners
the ducks (Anatide), gulls (Larida), petrels (Procellariida),
cans (Pelecanidie), and arebes (Podicipida). :

‘lass of Reptiles there are few uhsnlutv_:ly cosmopolitan
\o to the scarcity of members of this group in some
g as New Zealand and the Pacific Tslands.
\bride among snakes.

pﬂﬁ
In the ¢
families, OWII
insular sub-regions, such
Those which are most near
seincidae izards
anil the Scincide among lmrm. - - .
There is 1o cosmopolitan family of Amphibia, the true frogs
(Ranide) being the mast widely distributed.‘ ‘
Neither is any family of Freshwater Fishes cnsmupﬂh’rur;
@iluridee, which have the widest range, being confine

ly so are the Colt
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to warm regions, and becoming very scaree in the temperate

Tones.

Among the Diurnal and Crepusenlar Lepidoptera (butterflies
and sphinges) the following families are cosmopolitan :—Satyridze,
Nymphalidee, Lycmnide, Pieride, Papilionide, Hesperide,
Lycmenidae, and Sphingidee.

Of the Coleoptera almost all, except some of the small and
obscure families, are cosmopolitan.

Of the terrestrial Mollusca, the Helicidee alone are true cos-

mopolites.

Tables of Distribution of Familics and Genera.—Having been
obliged to construct numerous tables of the distribution of the
varions groups for the purposes of the deseriptive part of the
work, I have thought it well to append the most important of
them, in a convenient form, to the chapter on each region; as
much information will thereby be given, which can only be
obtained from existing works at the cost of great labour. All
these tables are deawn up on a uniform plan, the same generic
and family names being used in ench; and all are arranged in
the same systematic order, so as to be readily comparable
with each other. This, although it seems a simple and natural
thing to do, has involved a very great amount of labour, because
hardly two authors use the same names or follow the same
arrangement. Hence comparison between them is impossible, till
all their work has been picked to pieces, their synonymy un-
ravelled, their differences accounted for, and the materials recast ;
and this has to be done, not for two or three anthors only, buk
for the majority of those whose works have been cnnsulh.d on
the zoology of any part of the globe.

Except in the two higher orders—Mammalia and Birds—
materials do not exist for complete tables of the genera brought
down to the present time. We have given therefore, first, a
complete table of all the families of Vertebrata and Dinrnal
Lepidoptera found in each region, showing the sub-regions in
which they oceur, and their range beyond the limits of the
Families which are wholly peculiar to the region, or

Tegion.
N
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agencies in the limitation of their range. Even among the
aerial bats, however, only one family—the Vespertilionide—is
truly ecosmopolitan, the others having a more or less restricted
range. Neither are the Cetacea necessarily cosmopolitan, most of
the families being restricted either to warm or to cold seas : but
one family, the dolphins (Delphinidw), is truly so. This order
however will not require further notice, as, being exclusively
marine the groups do not enter into any of onr terrestrial
rezions. The only other family of mammals that may be con-
sidered to be cosmopolitan, is the Muride (rats and mice); yet
these are not entirely so, since none are known to be truly
indigenous in any part of the Australian region except Australia

itself,
In the class of Birds, a number of families are cosmopolites,

if we reckon as such all which are found in each region and
sub-region ; but several of these are so abundant in some parts,
while they are so sparingly represented in others, that they
cannot fairly be considered so. We shall confine that term
therefore, to such as, there is reason to believe, inhabit every
important sub-division of each region, Such are, among the
Passerine birds the crows (Corvide), and swallows (Hirandi-
nidee) ; among the Picariee the kingfishers (Alcedinide); among
* other Land birds the pigeons (Columbidse), gronse and partridges
(Tetraonidee), hawks (Falconidm), and owls (Strigide) ; among
the Waders the_ rails (Rallidw), snipes (Scolopacide), plovers
(Charadriadie), and herons (Avdeidee) ; and among the Swimmers
the ducks (Anatidw), gulls (Larida), .pt:lre]s (Procellariida),
pelicans (Pelecanidee), and grebes (Podicipide).

Tn the class of Reptiles there are few uhsn]utn?]:,r cosmopolitan
families, owing to the scarcity of members of this group in some
insular sub-recions, such as New Zealand and the Pacific Islands,
Those which r:-e most nearly so are the Colubride among snakes.
and the Scincidm among lizards, -

There is no cosmopolitan family of Amphibia, the true frogs
(Ranida) being the most widely distributed.

Neither is any family of Ireshwater Fishes cosmopolitan,
the Siluride, which have the widest range, being confined
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iones.

Among the Dinrnal and Crepuseular Lepidoptera (butterflies
and sphinges) the following families are cosmopolitan :—Satyridwe,
Nymphalide, Lycwenide, Pieride, Papilionide, Hesperidm,
Lyceenidee, and Sphingidee, 3

Of the Coleoptera almost all, except some of the small and
obscure families, are cosmopolitan.

OF the terrestrial Mollusca, ithe Helicidse alone are true cos-
mopolites.

Tables of Distrilution of Families and Genera.—Having been
obliged to construet numercus tables of the distribution of the
various groups for the purposes of the descriptive part of the
work, I have thought it well to append the most important of
them, in a convenient form, to the chapter on each region; as
much information will thereby be given, which ecan only be
obtained from existing works at the cost of great labour. All
these tables are deawn up on a uniform plan, the same generic
and family names being used in each; and all are arranged in
the same systewatic order, so as to be readily comparable
with each other. This, although it seems a simple and natural
thing to do, has involved a very great amount of labour, because
hardly two anthors use the same names or follow the same
errangement. Hence comparison between them is impossible, fill
all their work has been picked to pieces, their synonymy un-
ravelled, their differences accounted for, and the materials recast;
and this has to be done, not for two or three authors only, but
for the majority of those whose works have been consulted on
the zoology of any part of the globe. :

Except in the two higher orders—Mammalia and Birds—
materials do not exist for complete tables of the genera brought
down to the present time. We have given therefore, first, a
complete table of all the families of Vertebrata and Tinrnal
Lepidoptera found in each region, showing the sub-regions in
which they occur, and their range beyond the limits of the
region,  Families which are wholly peculiar to the region, or

b
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very characteristic and almost exclusively confined to it, are in
ilalics. The number prefixed to each family corresponds to
that of the series of families in the Fourth Part of this work,
go that if further information is requived it can be readily
referred to without consulting the index. Names inelosed in
parentheses—( . . . ) thus—indicate families which only just
enter a region from an adjacent one, to which they properly
belong. The eye is thus directed to the more, and the less im-
portant families ; and a considerable amount of information as
to the general features of the zoology of the region, is conveyed
in the easiest manner.

The tables of genera of Mammalia and Birds, are arranged on
a somewhat different plan. Each genus is given under its
Family and Order, and they follow in the same succession in all
the tables, The number of species of each genus, inhabiting
the region, is given as nearly as can be ascertained ; but in many
cases this can only be a general approximation, The distribution

of the genera within the region, is then given with some detail - J

and, lastly, the range of the genus lbeyond the region is given
in general terms, the words  Oriental,” “ Ethiopian,” &e., being
used for brevity, to indicate that the genuz occurs over a con-
siderable part of such regions. Genera which are restricted to
the region (or which are very characteristic of it though just
transgressing its limits) ave given in ffalics ; while those which
only just enter the region from another to which they really
belong, are enclosed in parentheses—( . . . ) thus. The geners
are hers numberad consecutively, in order that the number of
genera in each family or each order, in the region, may be readily
ascertained (hy one process of subtraction), and thus compari-
gons made with other regions or with any other area. As the
tables of birds would be swelled to an inconvenient length by
the insertion in each region of all the genera of Waders and
Aquatics, most of which have a very wide range and would
liave to be repeated in several or all the regions, these have
been omitted ; but a list has been given of such of the genera

as are pecuhm to, or highly characteristic of each region, ﬂ’

As this is the first time that any such extensive tables of
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distribution have been constructed for the whole of the Mam-

‘malia and Birds, they must necessarily contain many errors of

detail ; but with all their imperfections it is believed they will
prove very useful to naturalists, to teachers, and to all who take
an intelligent interest in the wider problems of geography and
natural history.



CHAPTER X.
THE PALEARCTIC REGIOX.

Tu1s region is of immense extent, comprising all the temperate
portions of the great eastern continents. It thus extends from
the Azores and Canary Islands on the west to Japan on the
east, a distance not far short of half the circumference of the
globe.  Yet so great is the zoological unity of this vast tract,
that the majority of the genera of animals in countries so far
removed as Great Britain and Northern Japan are identical.
Throughout its northern half the animal productions of the
Palarctic region are very uniform, except that the vast elevated
desert-regions of Central Asia possess some characteristic forms;
but in its southern portion, we find & warm distriet at each ex-
tremity with somewhat contrasted features, On the west we have
the rich and luxuriant Mediterranean sub-region, possessing ma.ujf
peculiar forms of life, as well as a few which are more especially
characteristic of the Ethiopian region. On the east we have the
fertile plains of Northern China and the rich and varied islands
of Japan, possessing a very distinet set of peculiar forms, with
others belonging to the Oriental region, into which this part of
the Palmarctic region merges gradually as we approach the
Tropic of Cancer. Thus, the countries roughly indicated by the
names—Northern Europe, the Mediterranean district, Central
and Northern Asia, and China with Japan—have each well-
marked minor characteristics which entitle them to the rank of
sub-regions. Their boundaries are often indefinable ; and those
here adopted have been fixed upon to some extent by considera-
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tions of convenience, dependent on custom and on the more or
less perfect knowledge we possess of some of the intervening
countries.

Zoologieal Characteristies of the Palwarctic Region.—The Pale-
arctic region has representatives of thivty-five families of
mammalia, fifty-five of birds, twenty-five of reptiles, nine of
amphibia, and thirteen of freshwater fishes. Comparing it with
the only other wholly temperate region, the Nearctic, we find a
much greater variety of types of mammalia and birds. This
may be due in part to its greater area, but more, probably,
to its southern boundary being conterminouns for an enormous
distance with two tropical regions, the Ethiopean and Oriental ;
whereas the Nearctic has a comparatively short southern bound-
ary conterminous with the Neotropical region only. This is so
very important a difference, that it is rather a matter of surprise
that the two north temperate regions should not be more unequal
in the number of their higher vertebrate forms, than they
actually are.

It is also to the interblending of the Palwarctic with the two

adjacent tropical regions, that we must attribute its possession
of so few peculiar family groups. These are only three; two
of reptiles, Trogonophide and Opliomoride, and one of fishes,
Comephoridee. The number of peculiar genera is, however, con-
siderable, as the following enumeration will show.
" Mammalia—The monkey of Gibraltar and North Africa, and
an allied species found in Japan, are now considered to belong
to the extensive eastern genus Macacus. The former, however,
is peculiar in the entire absence of the tail, and has by many
naturalists, been held to form a distinet genus, Tawws, confined
to the Palearctic region,

OF bats there are one or two genera (Barbastellus, Plecotus)
which seem to be mainly or wholly Palmarctie, but the classifi-
cation of these animals is in such an unsettled state that the
distribution of the genera is of little importance.

In the next order, Insectivora, we have almost the entire
family of the Moles confined to the region. Tulpa just enters
Northern India ; and Urotrichus is common to Japan and North-
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Western America, but the remaining genera, six in number, are
all exclusively Palwmaretic.

Among Carnivora we have Nycfereutes, the curious racoon-dog
of Japan and North-Eastern Asia; Lufroncctes, an otter peculiar
to Japan ; and the badger (Meles), which ranges over the whole
region, and just enters the Oriental region as far as Hongkong ;
“Eluropus, a curious form of the Himalayan panda, inhabiting
the high mountains of Eastern Thibet; and Pelagius, a genus of
seals, ranging from the shores of Madeira to the Black Sea.

The Ungulata, or hoofed animals, are still more productive of
forms peculiar to this region. First we bave the Camels, whose
native homeis the desert region of Central and Western Asia and
Northern Africa, and which, even in their domesticated condition,
are confined almost wholly within the limits of the Palzarctic
region. Of Deer we have six peculiar genera, Dama and Capreolus
found in Europe, with Elaphodus, Lophotragus, Hydropoetes, and
Mosehus, confined to Northern China and Mongolia. The great
family Bovide—comprising the oxen, sheep, goats and antelopes
—furnishes no less than seven peculiar Palearctic genera.
These are Poephagus, the yak of Thibet; Addne, a well-known
antelope of Northern Africa and Syria; Procapra, FPantho-
lops and Budoreas, antelopine genera peculiar to Thibet and
Mongolia; with Rupieapra (the chamois), and the extraordinary
large-nosed antelope Saiga, confined to Europe and Western Asia.
Besides these we have Capra (the wild sheep and goats), all tha
numerous species of which, except two, are exclusively Palearctic.

Coming to the Rodents, we have again many peculiar forms.
Of Muride (the mouse and rab tribe), we have six peculiar
genera, the more important being Cricetus, Rhombomys Smin-
thus, and Myespalax. Of Spalacide (mole-rats) both the Palwe-
arctic genera, Ellobius and Spalex, are peculiar, CYenodactylus,
a genus of the South American family Oetodontidee, is found
only in North Africa. To these we may add Myozus (the
dormice) and Lagomys (the pikas or tail-less hares) as essentially
Palmarctic, since but one species of each genus is found be-
yond the limits of the region.

Birds—Tt appears to have been the opinion of many natural-
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ists that the Palmarctic region could not be well characterised hy
its peculiar genera of birds. In Mr. Sclater's celebrated paper
already referred to, he remarks, “It cannot be denied that the
ornithology of the Palearctic region is more easily characterised
by what it has not than by what it has,” and this has been quite
recently quoted by Mr. Allen, in his essay on the distribution
of North American birds, as if it represented our present know -
ledge of the subject. But, thanks to the labours of Dr
Jerdon, AMr. Swinhos, Pére David and others, we have now
learnt that a large number of birds included in the Indian
list, are either mere winter emigrants from Central Asia, or only
inhabit the higher ranges of the Himalayas, and thus really
belong to the Palmarctic region. The result is, that a host of
genera are now seen to be either exclusively or characteristically
Palaaretie, and we have no further difficulty in giving positive
ornithological characters to the region. In the tables appended
to this chapter, all these truly Palearctic genera will be found
printed in ftalies, with an indication of their distribution, whicl
will sometimes be found more fully given under the respective
families in the third part of this work. Referring to this table
for details we shall here summarise the results.

OF the Sylviida or warblers, no less than fourteen genera are
either exclusively or characteristically Palwarctic, of which
Locustella, Sylvia, Curruen and Erithacus ave good examples.
Of the oriental family Timaliide, the genus Plerorhinus is Pale-
arctic. Of Panuridee, or reedlings, there are four peculiar genera
(comprising almost the whole family); of Certhiide, or creepers,
one— Tichodroma—which extends southward to the Abyssinian
highlands. Of Parida, or tits, one—d eredula ; of Corvidee, or
crows, four— Piea (containing our magpie) being a good example; of
Fringillidee, or finches and buntings, twelve,among which deanthis,
Pyrrhula and Emberiza are good illustrations ; of Alaudide, or
larks, there are two peculiar genera. Leaving the Passeres we next
come to peculiar forms among the gallinaceous birds : Syrrhaptes
among the Pteroclide or sand grouse; four genera of Tetraonida or
grouse and partridges, and five of Phasianida or pheasants, com-
prising some of the most magnificent birds in the world. Tastly
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among the far-wandering aquatic birds we have no less than five
genera which are more especially Palaarctic,—Oriygometra, the
corn-crake, and Ofis, the great bustard, being typical examples.
We may add to these, several genern almost confined to this
region, such as Garrulus (jays), Fringille (true finches), Fune
(wrynecks) and some others ; so that in proportion to its total
generic forms a very large number are found to be peculiar or
characteristic.

This view, of the high degree of speciality of the Palmarctic
region, will no doubt be objected to by some naturalists, on the
ground - that many of the genera reckoned as exclusively
T'aliearctic are not so, but extend more or less into other regions.
1t is well, therefore, to congider what principles should gunide us
in a matter of this kind, especially as we shall have to apply
the same rules to each of the other recions. We may remark
first, that the limits of the regions themselves are, when not
formed by the ocean, somewhat arbitrary, depending on the
average distribution of a number of characteristic forms; anid
that slight loeal peculiarities of soil, elevation, or climate, may
cause the species of one region to penetrate more or less deeply
into another, The land boundary between two regions will be,

o

not a defined line but a neniral territory of greater or less .

width, within which the forms of both regions will intermingle ;
and this nentral territory itself will merge imperceptibly into
both regions. 8o long therefore as a species or genus does not
permanently reside considerably beyond the possible limits of
this neutral territory, we should not claim it as an Inhabitant
of the adjacent region. A consideration of perhaps more im-
portance arises, from the varying extent of the range of a genus,
over the area cccupied by the region. Some genera are repre-
sented by single species existing only in a very limited area;
others by numerous species which oceupy, entirely or very
neatly, the whole extent of the region ; and there is every inter-
mediate grade between these extremes. Now, the small local-
ised genera, are always reckoned as among the best examples
of types peculiar to a region ; while the more wide-spread groups
are often denied that character if they extend a little beyond

»—
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the supposed regional limits, or send one or two, out of a large
number of species, into adjacent regions; yet there is some
reason to believe that the latter are really more important as
characterising a zoological region than the former. In the case
of a single isolated species or genus we have a dying-out group;
and we have so many cages of discontinuouns species of such
groups (of which Urotrichus in Japan and British Columbia,
Eupeles in Sumatra and New Guinea are examples), that it.is
quite us probable as not, that any such isolated species has only
become peculiar to the region by the recent extinction of an
allied form or forms in some other region. On the other hand,
a genus consisting of numerous species ranging over an entire
region or the greater part of one, is a dominant group, which
has most likely been for some time extending its range, and
whose origin dates back to a remote period. The slight exten-
sion of such a group beyond the limits of the region to which
it mainly belongs, is probably a recent phenomenon, and in that
case eannot be held in any degree to detract from its value as
one of the peeuliar forms of that region.

The most numerous examples of this class, are those birds of
the temperate regions which in winter migrate, either wholly or
pattially, into adjacent warmer countries, This migration most
likely began subsequent to the Miocene period, during that
gradual refrigeration of the temperate zones which culminated
in the glacial epoch, and which still continues in a mitigated
form.  Most of the genera, and many even of the species of
birds which migrate southwards in winter, have therefore, most
likely, always been inhabitants of our present Palmaretic and
Nearctic regions ; permanent residents during warm epochs, bub
only able now to maintain their existence by migration in
winter, Sunch groups belong truly to the temperate zones, and
the test of this is the fact of their not having any, or very few,
representatives, which are permanent residents in the adjacent
tropical regions. When there are such representative species, we
flu uot claim them as peculiar to the Northern regions. Bearing
in mind these various considerations, it will be found that we have
been very moderate in our estimate of the number of genera



186 ZOOLOGICAL GEOGRAPHY. [PanT 11,

that may fairly be considered as exclusively or characteristically

Palzwarctic.

Reptiles and Amphilia.—The Palearctic region possesses, in
proportion to its limited reptilian fauna, a full proportion of
peculiar types. We have for instance two genera of snakes,
Rhingehis and Halys ; seven of lizards, Trigonophis, Psammo-
dromus, Hyalosaurus, Scincus, Ophiomorus, Megalochilus, and
Flirynoeephalus ; eight of tailed batrachians, Profeus, Salaman-
dra, Seiranota, Chioglossa, Hynobius, Onychodactylus, Geolriton,
and Sieboldia ; and eight of tail-less batrachians, Bombinafor,
Pelobates, Didocus, Alytes, Pelodytes, Discoglossus, Laprissa, and
Latonie. The distribution of these and other Palmarctic genera
will be found in our second vol. chap. xix.

Freshwater Fish—About twenty genera of freshwater fishes
are wholly confined to this region, and constitute a feature which
ought not to be overlooked in estimating its claim to the rank
of a separate primary division of the earth. They belong to the
following families :—Percidee (three genera), deerina, Percarina,
Aspro; Comephoride (one genus), Comephorus, found only in
Lake Baikal ; Salmonide (three genera), Brachymystas, Lucio-
trutta, and Plecoglossus ; Cyprinodontide (one genus), Tellia,
found only in Alpine pools on the Atlas Mountains; Cyprinidae
(thirteen genern), Cyprinus, Carassus, Pavaphorinus, Tinca,
Achilpgnathus, Rhodeus, Chondrostoma, Preudopertlnmpus, Oche-
tebius, Aspius, Albwrnus, Misgurnus, and Nemachilus,

Summary of Palwarctic Vertebrata—Summarising these de-
tails, we find that the Palmarctic region possesses thirty-five
peculiar genera of mammalia, fifty-seven of birds, nine of
reptiles, sixteen of amphibia, and twenty-one of freshwater
fishes; or a total of 138 peculiar generic types of vertebrata.
Of these, 87 are mammalia and land-birds out of a total
of 274 genera of these groups; or rather less than one-third
peeuliar, a number which will serve usefully to compare with
the results obtained in other regions.

In our chapter on Zoological Regions we have already pointed
out the main features which distinguish the Palearctic from the
Oriental and Ethiopian regions. The details now given will

4&...../
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strengthen our view of their radical distinctness, by showing to
how considerable an extént the former is inhabited by peculiar,
and often very remarkable generic types.

Insects : Lepidoptera.—The Dinrnal Lepidoptera, or butterflics,
are not very abundant in species, their number being prlj'hé.b]y
somewhat over 500,and these belong to not more than fifty genera.
But no less than fifteen of these genera are wholly confined to
the region. Nine of the families are represented, as follows :—
1. Danaide ; having only a single species in South Europe.
2, Satyride ; well represented, there being more than 100 species
in Europe, and three peculiar genera. 3. Nymphalide ; rather
poorly represented, Europe having only about sixty species, but
there is one peculiar genus. 4. Libytheide ; avery small family,
represented by a single species occwrring in South Europe.
5. Nemeobiidee ; a rather small family, also having only one
species in Europe, but which constitutes a peculiar genera.
6. Lycenide ; an extensive family, fairly represented, having
about eighty European species ; there are two peculiar penera
in the Palearctic region. 7. Peride ; rather poorly represented
with thirty-two European species; two of the genera arve, how-
ever, peculiar. B, Papilionidwe ; very poorly represented in
Europe with only twelve species, but there are many more in
Siberia and Japan. No less than five of the small number of
genera in this family are wholly confined to the region, a
fact of much importance, and which to a great extent redeems
the character of the Palmarctic region as regard this order of
insects. Their names arve Mesapia, Hypermnestra, Doritis,
Sericinus, and Thais ; and besides these we have Parnassius—
the “ Apollo ” butterflies—highly characteristic, and only found
elsewhere in the mountains of the Nearctic region. 9. Hes-
peride ; poorly represented with about thivty Eurcpean species,
and one peculiar genus.

Four families of Sphingine oceur in the Palearctic region,
and there are several peculiar genera.

In the Zygenide there are two exclusively European genera,
and the extensive genus Zygena is itself mainly Palmarctie,
The small family Stygiider has two out of its three genera
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confined to the Palwarctic region. In the Fgeriide: the genus
“Egeria is mainly Palmarctic. The Sphingide have a wider
general range, and none of the larger genera are peculiar to any
one region,

Coleaptera,—The Palsarctic region is the richest portion of
the globe in the great family of Carabide, ov predacious ground-
beetles, about 50 of the genera being confined to it, while many
others, including the magnificent genus Carabus, have here their
highest development. While several of the smaller genera are
confined to the eastern or western sub-regions, most of the larger
ones extend over the whole aren, and give it an unmistakable
aspect ; while in passing from east to west or vice-versd, allied
species and genera replace each other with considerable regu-
larity, except in the extreme south-east, where, in China and
Japan, some Oriental forms appear, as do a few Lthiopian types
in the sonth-west,

Cicindelide, or tiger-beetles, are bubt poorly represented by
about 70 species of the genus Cicindela, and a single Tetracha
in South Europe.

Lucanida, or stag-beetles, are also poor, there being represen-
tatives of 8 genera. One of these, Fsalus (a single species),
is peculiar to South Europe, and two others, Cladognatfus and
Cyelopthalmus, ave only represented in Japan, China, and Thibet.

Cetoniide, or rose-chafers, are represented by 13 genera,
two of which are peculiar to South Europe (Tropinota and
Heterocnemis), while Stalagmosoma, ranging from Persia to
Nubia, and the fine Dicranocephalus inbabiting North China,
Corea, and Nipal, may also be considered to belong to it.  The
genera Trichius, Guorimus, and Osmoederma are confined to the
two north temperate regions.

Buprestide, or metallic beetles, are rather abundant in the
warmer parts of the region, 27 genera heing represented, nine
of which are peculiar. By far the larger portion of these are
confined to the Mediterranean sub-region. A considerable
number also inhabit Japan and China.

The Longicors, or long-homed beetles, are represented by
no less than 196 genera, 51 of which are peculiar, They are

(]

-

N T T s T T .-.-‘..

&



ciAr, x.] THE PALEARCTIC BEGIOXN. 180

much more abundant in the southern than the northern half
of the region. Several Oriental genera extend to Japan and
North China, and a few Ethiopian genera to North Africa.
Thirteen genera are confined to the two north temperate regions.
Several large penera, such as Doreadion (154 species), Phyteeia
(85 species), Pogonocherus (22 species), Agapenthia (22 species),
and Fesperus (7 species), are altogether peculiar to the Palm-
arctic region; and with a preponderance of Leptura, Grammop-
tera, Stenocorus, and several others, strongly characterize it as
distinet from the Nearctic and Oriental regions.

The other families which are well developed in the Palmzarctic
regions, are, the Staphylinide or rove-beetles, Silphide or
Inirying-beetles, Histeride or mimic-beetles, Nitidulidee, Apho-
diidee, Copridee (especially in South Europe), Geotrupide or
dung - beetles, Melolonthidie or chafers, Elateridee or click-
beetles, the various families of Malacoderms and Heteromera,
especially Timeliida: in the Mediterranean sub-region, Curculion-
idee or weevils, the Phytophaga or leaf-eaters, and Cocinellide
or lady-birds.

The number of species of Coleoptera in the western part of
the I'almarctic region is about 15,000, and there are probably
not more than 2,000 to add to this number from Siberia,
Japan, and North China; Tmt were these countries as well
explored as Europe, we may expect that they would add at
least 5,000 to the number above given, raising the Palmarctic
Coleopterous fauna to 20,000 species. As the total number of
species at present known to exist in collections is estimated (and

-perhaps somewhat over-estimated) at 70,000 species, we may

be sure that were the whole earth as thoroughly investigated
a8 Europe, the number would be at least doubled, since we
cannot suppose that Europe, with the Mediterranean Dasin, ean
contain more than one-fifth of the whole of the Coleoptera of
the globe.

Of the other orders of insects we here say nothing, because in
their case much more than in that of the Coleoptera and Lepi-
doptera, is the disproportion enormons between our knowledge of
the European fauna and that of almost all the rest of the globe,




140 ZOOLOGICAL GEOGRAPHY. [rany 1n,

They are, therefore, at present of comparatively little use for /L‘w

purposes of geographical distribution, even were it advisable

to enter into the subject in a work which will, perhaps, be too
much overburdened with details only of interest to specialists.
Land Shells—These are very numerous in the warmer parts
of the region, but comparatively scarce towards the North.
South Europe alone possesses over 600 species, whereas there are
only 200 in all Northern Europe and Asia. The total number
of species in the whole region is probably about 1,250, of which
the great majority are Helicide; the Operculated families being
. very poorly represented. Several small genera or sub-genera
are peculiar to the region, as Testacelle (West Europe and
Canaries); Leucochron (Mediterranean district); Aeieuln (Europe);
Craspedopome (Atlantic Islands); Leonia (Algeria and Spain);
Pomatias (Europe and Canaries) ; Cevina (Mongolia). The largest
genera are Heliz and (fausilia, which together comprise moie
than half the species; Pupa, very numerous; Bulimus and
Achatine in moderate numbers, and all the rest small
Heliz is the only genus which contains large and handsome
species ; Bulimus and Achatina, so magnificent in tropical coun-
tries, being here represented by small and ohscure forms only.
Dandebardia is confined to Central and South Europe and New
Zealaud ; Glanding is chiefly South American ; Hyalina is only
American and European ; Buliminus ranges over all the world
except America ; and the other European genera of Helicidm ara
widely distributed. Of the Operculata, Cyelotus, Cyclophorus,
and Pupina extend from the Oriental region into Japan and

North China ; Tudoria is found in Algeria and the West Indies;-

Hydrovena is widely scattered, and occwrs in South Eunrope and
Japan. The genera of freshwater shells are all widely dis-

tributed.
T PALEZARCTIC SUD-REGIONSE,

The four sub-regions which are here adopted, have been
fixed upon as those which are, in the present state of our know-
ledge, at once the most natural and the only praciicable ones.

o
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No doubt all of them could be advantageously again sub-
divided, in a detailed study of the geographical distribution of
species.  Dut in a general work, which aims at treating all parts
of the world with equal fulness, and which therefore is confined
ulmost wholly to the distribution of families and genera, such
forther subdivision would be out of place. It is even difficult,
in some of the classes of animals, to find peculiar or even
characteristic genera for the present sub-regions; but they all
have well marked climatic and physical differences, and this
leads to an assemblage of species and of groups which are suffi-
ciently distinctive.

I Central and Northern Europe.

This sub-region, which may perhaps be termed the * European,”
is zoologically and botanically the best known on the globe. It
can be pretty accurately defined, as bounded on the south by
the Pyrenees, the Alps, the Balkans, the Black Sea, and the
Cancasus range; and by the Ural Mountains, or perhaps more
correctly the valley of the Irtish and Caspian Sea, on the east ;
while Ireland and Iceland ave its furthest outliers in the west.
To the north, it merges so gradually into the Arctic zone that
no demarcation is possible, The great extent to which this
sub-region is interpenctrated by the sea, and the prevalence
?f westerly winds bringing warmth and moisture from an ocean
sinfluenced by the gulf-stream, give it a climate for the most
part genial, and free from extremes of heat and ecold It
18 ‘tlms broadly distinguished from Siberia and Northern
Asia generally, where a more extreme and rigorous climate
prevails,

The whole of this sub-region is well watered, being pene-
trated by rivers in every direction; and it consists mainly of
plains and undulating country of moderate elevation, the chief
mountain ranges being those of Scandinavia in the north-west,
and the extensive alpine system of Central Europe. But these
are both of moderate height, and a very small portion of their
surface is oceupied either by permanent snow-fields, or by
barren uplands inimical to vegetable and animal life. Tt is, in
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faet, to these, and the numerous lesser mountains and hills

which everywhere diversify the surface of Europe, that the-

variety and abundance of its animal life is greatly due. They
afford the perennial supplies to rivers, and furnish in their
valleys and ever varying slopes, stations suited to every form
of existence. A considerable area of Central Europe is oe-
cupied by uplands of moderate elevation, a comparatively
small portion being flat and marshy plains.

Most of the northern and much of the central portions of
Europe are covered with vast forests of coniferous trees; and
these, oceupying as they do those tracts where the winter is
most severe, supply food and shelter to many animals who could
not otherwise maintain their existence. It is probable that
the original condition of the greater part, if not the whole, of
temperate Europe, except the flat marshes of the river valleys
and the sandy downs of the coast, was that of woodland and
forest, mostly of deciduous trees, but with a plentiful admixture
of such lhardy evergreens as holly, ivy, privet, and yew. A
gufficient proportion of these primeval woods, and of artificial
plantations which have replaced them, fortunately remain, to
preserve for us most of the interesting forms of life, which
were developed before man had so greatly modified the surface
of the earth, and so nearly exterminated many of its eriginal
tenants. Almost exactly in proportion to the amount of

woodland that still remains in any part of Europe, do we,

find (other things being equal) the abundance and variety
of wild animals; a pretty clear indication that the original
condition of the country was essentially that of a forest, a
condition which only now exists in the thinly inhabited regions
of the north.

Although the sub-region we are considering is, for its extent
and latitude, richly pmplﬂd with animal life, the number of
genera altogether peculiar to it is not great. There are, however,
several which are very characteristic, and many species, both
of the smaller mammalia and of birds, are wholly restricted
toit,

Mammalia—~The genera wholly confined to this sub-region are

?ar
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only two. Myogale, the desman, is a curious long-snouted
Insectivorous animal somewhat resembling the water-rat in its
habits. There are two species, one found only on the banks of
streams in the French Pyrenees, the other on the great rivers of

Sputhern Russia. The other peculiar genus, Rupicapra (the

chamois of the Alps), is found on all the high mountains of
Central Europe. Almost peculiar are Spalaz (the mole-rat)

found only in Eastern Europe and Western Siberia; and Saiga,

an extraordinary large-nosed antelope which has a nearly
similar distribution. Highly characteristic forms, which inhabit
nearly every part of the sub-region, are, Talpa (the mole),
Erinaceus, (the hedgehog), Sovex (the shrew), Meles (the badger),
Ursus (the bear), Cunis (the wolf and fox), Mustela (the weasel),
Lutra (the otter), Arvicola (the vole), Myorus (the dormouse),
and Lepus (the hare and rabbit) ; while Bos (the wild bull) was,
until exterminated by man, no doubt equally characteristic-
Other genera inhabiting the sub-region will be found in the list
given at the end of this chapter.

Biyds—It is difficult to name the birds that are most charac-
teristic of this sub-region, because so many of the most familiar
and abundant are emigrants from the south, and belong to
groups that have a different range. There is perhaps not a
single genus wholly confined to it, and very few that have not
equal claims to be placed elsewhere. Among the more charac-
teristic we may name Twrdus (the thrushes), Sylvia (the war-
blers), Panurus (the reedling) Parus (the tits), Anthus (the
pipits), Motacilla (the wagtails), which are perhaps more abun-
dant here than in any other part of the world, Emberiza (the
buntings), Plectrophanes (the snow buntings), Passer (the house
sparrows), Loxie (the crosshills), Linofa (the linnets), Piea (the
magpies), Tetrao (grouse), Lagopus (ptarmigan) and many others,

I am indebted to Mr. H. E Dresser, who is personally ac-
quainted with the ornithology of much of the North of Europe,
for some valuable notes on the northern range of many Euro-
pean birds. Those which are characteristic of the extreme
Arctic zone, extending beyond 70° north latitude, and toler-
ably abundant, are two faleons (Faleo gyrfaleo and F. peregrinus) ;

0
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" the rough-legmed buzzard (Arehibuteo lngopus); the snowy owl .___).7}'
(Nyctea scandiaca); the raven (Corous corax); three buntings
(Emberiza schaeniculus, Plectrophanes nivalis and P. calearata) ; a
lavk (Otocorys alpestrds) ; several pipits, the most northern heing
An:ﬂkm cervinus; a wagtail (Budytes ecinereocapilla); a dipper
(Cinclus melanogaster) ; a warbler (Cyancculn succicn); the
wh“t_em (Sazicola @nanthe); and two ptarmigans (Lagopus
albus and I, salicetus). Most of these birds are, of course, only
Summer visitors to the Arctic regions, the only species noted as
& permanent resident in East Finmark (north of latitude 70%)

being the snow-bunting (Plectrophanes nivalis).

The birds that are characteristic of the zone of pine forests,
or from about 61° to 70° north latitude, are very numerous, aud
it will be sufficient to note the genera and the number of
species (where more than one) to give an idea of the ornitho-
logy of this part of Europe. The h‘i\.'mis of prey are, Faleo (three
species), Astur (two species), Bufes, Pandion, Surnin, Bubo,
Syrndum, Asio, Nyetale. The chief Passerine birds are, Corvus
(two species), Pica, Garrulus (two species), Nueifragn, Bomby-
cille, Hirundo (two species), Museicapa (two species), Lanius,
Sturnus, Passer (two species), Pyrrhula, Carpodacus, Loxia (two
species), Pinicola, Fringilla (eight species), Emberiza (five
species), dlauda, Anthus, Turdus (five species), Buticilla, Pratin-
cola, Aecentor, Sylvia (four species), Hypolais, Regulus, Phylloscopus
(two species), Aerocephalus, Troglodytes, and Parus (six species.
Woodpeckers are abundant, Picus (four species), Gecinus, and
Yunz. The kingfisher (Aleedo), goatsucker (Caprimulgus), and
swift (Cypselus) are also common. The wood-pigeon (Columba)
is plentiful. The gallinaceous birds are three grouse, Tefrao (two

species) and Bonase, and the common quail (Cofurnir).

The remaining genera and species of temperate or north-
European birds, do not usually range beyond the region of
deciduous trees, ronghly indicated by the parallel of G0° north
latitude.

Plate TI.— Hlustrating the Zoology of Central Europe—

Before considering the distribution of the other classes DN;“_

vertebrata, it will be convenient to introduce our first illustra-
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- the rough-legged buzzard (Archibuteo lagopus); the snowy owl ,}:l‘

(Nyctea scandinea); the raven (Corvus corax); three buntings
(Emberiza scheniculus, Plectrophanes nivalis and P. ealearata) ; a
lark (Otocorys alpestris) ; several pipits, the most northern being
Anthus cervinus; a wagtail (Budytes cinercocapilla); a dipper
(Cinclus melanogaster) ; a warbler (Cyanccwla suceica); the
wheatear (Savicola wnanthe); and two ptarmigans (Lagopus
albus and L. salicetus). Most of these birds are, of course, only
summer visitors to the Arctic regions, the only species noted as
a permanent resident in East Finmark (north of latitude 70%)
being the snow-bunting (FPlectrophanes nivalis).

The birds that are characteristic of the zone of pine forests,
or from about 61° to 70° north latitude, are very numerous, and
it will be sufficient to note the genera and the number of
species (where more than one) to give an idea of the ornithoe-
logy of this part of Europe. The hirds of prey are, Falco (three
species), Astur (two species), Bufeo, Pandion, Surniz, Bubo,
Syratum, Asio, Nyctala. The chief Passerine birds are, Corvus
(two species), Pica, Garrulus (two species), Nueifrage, Bomby-
cilla, Hirundo (two species), Muscicapa (two species), Lanius,
Sturnus, Passer (two species), Pyrrhula, Carpodacus, Lovia (two
species), Pinicola, Fringille (eight species), Emberiza (five
species), dlauda, Anthus, Turdus (five species), Ruticille, Pratin-
cola, Accentor, Sylvia (four species), Hypolais, Regulus, Phylloscopus
(two species), Aerocephalus, Troglodytes, and Parus (six species).
Woodpeckers are abundant, Picus (four species), Gecinus, and
Funz. The kingfisher (Alvedo), goatsucker (Caprimulyus), and
swift (C'ypselus) are also common, The wood-pigeon (Columba)
is plentiful. The gallinaceous birds are three grouse, Tetrao (two
species) and Bonasa, and the common quail (Coturaiz).

The remaining genera and species of temperate or north-
European birds, do not usually range beyond the region of
deciduous trees, roughly indicated by the parallel of 60° north
latitude,

Plate I.— Nlustrating the Zoology of Cenfral Europe—

Before considering the distribution of the other classes o

vertebrata, it will be convenient to introduce our first illustra-
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tion, which reprezents a scene in the Alps of Central Europe,
with figures of some of the most characteristic Mammalia
and Birds of this sub-region. On the left is the badger
(Meles Tazus) one of the weasel fpmily, and belonging to a
genus which is strictly Palearctic. It abounds in Central and
Northern Europe and also extends into North Asia, but is repre-
sented by another species in Thibet and by a third in Japan.
The elegantly-formed creatures on the right are chamois (Rupi-+
capra tragus), almost the only European antelopes, and wholly
confined to the higher mountains, from the Pyrenees to the
Carpathians and the Caucasus. The chamois is the only
species of the genus, and is thus perhaps the most characteristic
European mammal. The bird on the left, above the badgers, is
the Alpine chough, (Fregilus pyrrhocorax). It is found in the
high mountains from the Alps to the Himalayas, and is allied
to the Cornish chough, which is still found on our south-
western coasts, and which ranges to Abyssinia and North
China. The Alpine chough differs in having a shorter bill of
an orange colour, and vermilion red feet as in the other
gpecies. In the foreground are a pair of ruffs (Machetes pugnax)
belonging to the Scolopacidee or snipe family, and most nearly
allied to the genus T'ringa or sandpiper. This bird is remark-
able for the fine collar of plumes which adorns the males in the
llmediﬂg season, when they are excessively pugnacious. It is
the only species of its genus, and ranges over all Europe and
mueh of Northern Asia, migrating in the winter to the plains of
India, and even down the east coast of Africa as far as the
{Ja]?a of Good Hope; but it only breeds in the Palearctic
region, over the greater part of which it ranges.

Reptiles and Amphibin.—There are no genera of reptiles
peculiar to this sub-region, PBoth snakes and lizards are eompara-
tively scarce, thera being about fourteen species of the former
and twelve of the latter. Our common snake ( Tropidonotus
Ratriz) extends into Sweden and North Russia, but the viper
(Viperus berus) goes further north, as far as Archangel (64° N.),
and in Scandinavia (67° N.), and is the most Arctic of all known

o2
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snakes. Of the lizards, Lacerta stirpiune (the sand lizard) has ,g\

the most northerly range, extending into Poland and Northern
Russia; and Anguis fragilis (the blind or slow-worm) has almost
an eqnal range,

Amphibia, being more adapted to a northern climate, have
acquired a more special development, and fhus several forms
are peculiar to the North Eumpsan-su!:-mgipn. Most remarkable
is Profeus, a singular eel-like aquatic creature with small legs,
found only in the subterranean lakes in Carniola and Carinthia ;
Alytes, a curious toad, the male of which ecarries about the eggs
till they are hatched, found only in Central Europe from
France to the east of Hungary ; and Pelodyfes, a frog found only
in France, Frogs and toads are very abundant all over Europe, the
‘common frog (Rane temporaria) extending to the extreme north.
The newts (Triton) are also very abundant and widely spread,
though not ranging so far north as the frogs. The genera Bom-
binator (a toad-like frog), and Hyla (the tree frog) are also com-
mon in Central Europe.

Freshwater Fish.—Two genera of the perch family (Percida) are
peculiar to this sub-region,—Percarina, a fish found only in the
rviver Dniester, and Aspro, confined to the rivers of Central
Europe. Of the very characteristic forms are, Gasterosteus
(stickle-back), which alone forms a peculiar family—Gasteros-
teide ; Perea, Acerina and Lucioperee, genera of the perch family ;
Silurus, a large fish found in the rivers of Cenrtal Europe, of
the family Siluride; Esox (the pike), of the family Esocide ;
Cyprinus (carp), Gobio (gudgeon), Lewciseus (roach, chub, dace,
&), Tinca (tench), Abramus Lrbmmj’. ,g.{ﬂnnmts (bleak), Cobitis
(loach), all genera of the family Cyprinide. .

Insects— Lepidoptera— No genera of butterflies are actnally
confined to this sub-region, but many are characteristic of it.
Parnassius, Aporia, Leucophasia, Colias, Meliteea, Argynads,
Vanessa, Limenitis, and Chionobas, are all very abundant and
widespread, and give a feature to the entomology of most of the
countries included in it.

Colesptera—This sub-region is very rich in Carabide; the
genera Elaphrus, Nebria, Carabus, Cychrus, Plerostichus, Amara,

&
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T'rechus and Peryphus being especially characteristic. Staphy-
linidee abound. Among Lamellicorns the genus .dphodius is
most characteristic. Buprestide are scarce ; Elateride more
abundant. Among Malacoderms Telephorus and Malachius are
characteristic. Curculionids abound: Ofiorhyuchus, Omias,
Ervirlinus, Bagous, Rhynchites and Ceutorhynchus being very
characteristic genera. OF Longicorns Callidium, Doreadion,
Pogonocherus, Pacliyta and Leptura are perhaps the best re-
presentatives. Donaca, Crioeeris, Clrysomela, and Alfica, are
typical Phytophaga; while Coceinella is the best representa-
tive of the Becuripalpes.

North European Islands—The British Islands are known to
have been recently connected with the Continent, and their
animal productions are so uniformly identical with continental
species as to require no special note. The only general fact of
lnportance is, that the number of species in all groups is much
less than in continental districts of equal extent, and that this
number is still farther diminished in Ireland. This may be
accounted for by the smaller area and less varied surface of the
latter island ; and it may also be partly due to the great extent
of low land, ‘so that a very small depression wouldl reduce it
to the condition of a cluster of small islands capable of sup-
porting a very limited amount of animal life. Yet further, if
after such a submergence had destroyed much of the higher
forms of life in Great Britain and Ireland, both were elevated so
as to agaiu form part of the Continent, a migration would com-
mence by which they would be stocked afresh ; but this migra-
tion would be a work of time, and it is to be expected that
many species would never reach Ireland or would find its exces-
gively moist climate unsunited to them.

Some fow British species differ slightly from their continental
allies, and are considered Ly many naturalists to be distinct.
This is the case with the red grouge (Lagopus seoficus) among
birds ; and a few of the smaller Passeres have also been found
to vary somewhat from the allied forms on the Continent, show-
ing that the comparatively short interval since the glacial period,
and the slightly different physical conditious dependent on
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insularity, have sufficed to commence the work of specific
modification. There are also a few small land-shells and severnl””
insects not yet found elsewhere than in Britain: and even one
of the smaller Mammalia—a shrew (Sorew rusticus). These facts
are all readily explained by the former union of these islands
with the Continent, and the alternate depressions and elevations
which are proved by geological evidence to have oceurred, by
which they have been more than once separated and united
again in recent times. For the evidence of this elevation and
depression, the reader may consult Sir Charles Lyell's Antiguity
of Man,
Iceland iz the only other island of importance belonging to
this sub-region, and it contrasts strongly with Great Britain,
both in its Arctic climate and oceanic position. It is sifuated
just south of the Arctic circle and considerably nearer Green-
land than Europe, yet its productions are almost wholly European, .\I
The only indigenons land mammalia are the Aretic fox (Chnis ;
lagopus), and the polar bear as an occasional visitant, with a ;’
mouse (Mus islandicus), said to be of a peculiar species. TFour
species of seals visit its shores. The birds are more interesting.
According to Professor Newton, ninety-five species have been
observed ; bul many of these are mere stragglers. There are
twenty-three land, and seventy-two aguatic birds and waders.
Four or five are peculiar species, though very closely related to
others inhabiting Scandinavia or Greenland. Only two op
three species are more nearly related to Greenland birds than to
those of Northern Europe, so that the Palmarctic character of
the fauna is unmistakable. The foliowing lists, compiled from
a paper by Professor Newton, may !JE int:ﬂ_.l‘EEt-illg as showing
more exactly the character of Icelandic ornithology.
1. Peculiar species. —Z'roglodytes borealis (closely allied
to the eommon wren, found also in the Faroe Islands); Faleo
islandicus (closely allied to F. gyrfaleo); Lagopus dslandorum
(closely allied to L. rupestris of Greenland). - ;
2. European species resident in Iceland.—Emberiza nivalis, [
Corvus eorax, Haliwetus albicilla, Rallus agquaticus, Hmmatﬂ}msx‘k‘-"x_x_u‘
ostralegus, Ciygnus ferus, Mergus (two species), Phalacocoran (two
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,é\ epecies), Sula bassana, Larus (two species), Stercorarius cafar-

vretes, Puffinus angloruwm, Mergulus alle, Uria (three species),
Alew torda.

3. American species resident in Teeland —Clangula islandica,
Histriondeus torguatus,

4. Annual visitants from Europe—Turdus iliacus, Ruticilla
tithys, Sexicola enanthe, Motacilln alla, Anthes pratensis, Linota
linarie, Chelidon wrbica, Hirundo rustica, Faleo asalon, Suriia
nyetea, Otus brachyotus, Charadvius pluvialis, Lgialites hinticula,
Strepsilas interpres, Phalavopus fulicarius, Totanus calidris,
Limosa  (species), Tringa (three species), Calidris arenaria,
Gallinago media, Numenius pheopus, Ardea cineren, Anser (two
species), Bernicla (two species), Anas (four species), Fuligula
marila, Harelda glacialis, Somateria mollissima, (Bdemia nigra,
Sterna macrure, Rissa tridactyle, Larus turcopteris, Stereorarius
(two species), Fratercula artica, Colymbus (two species), Podi-
CEPE cornaliLs.

5. Annual visitant from Greenland.—Faleo candicans.

6.—Former resident, now extinet.—Adlea tmpennis (the
great auk).

IT—Mediterrancan Sub-vegion.

This 1s by far the richest portion of the Palwmarctic region,
for although of moderate extent much of it enjoys o climate in
which the rigours of winter are almost unknown. It includes
all the countries south of the P'yrenees, Alps, Balkans, and
Caucasus mountains ; all the sonthern shores of the Mediter-
ranean to the Atlas range, and even beyond it to include the
extra-tropieal portion of the Sahara; and in the Nile valley
as far as the second cataract. Further east it ineludes the
northern half of Arabia and the whole of Persia, as well as
Beluchistan, and perhaps Affghanistan up to the banks of the
Indus. This extensive district is almost wholly a region of
mountaing and elevated plateans. On the west, Spaih is
mainly a table-land of more than 2000 feet elevation, deeply
penetrated by extensive valleys and rising into lofty moun-
tain chains. Ttaly, Corsica, Sardinia, and Sicily, are all very
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mountainous, and much of their surface considerably elevated. ,L\

Further east we have all European Turkey and Greece, a—
mountain region with a comparatively small extent of level
plain. In Asia the whole country, from Smyrna through
Armenia and Persia to the further borders of Afighanistan, is a
vast mountainous plateau, almost all above 2000, and extensive
districts above 5000 feet in elevation. The only large tract of
low-land is the valley of the Euphrates. There is also some
low-land south of the Caucasus, and in Syria the valley of the
Jordan. In North Africa the valley of the Nile and the coast
plains of Tripoli and Algiers are almost the only exceptions to
the more or less mountainous and platean-like character of the
country. Much of this extensive area is now bare and arid,
and often even of a desert character; a fact no doubt due, i
great part, to the destruction of nbﬂrig‘f.ua_} fl'iiresta. This loss
is rendered permanent by the absence of irrigation, and, it ig
also thought, by the abundance of camels and goats, animals
which are exceedingly injurious to woody vegetation, and are
able to keep down the natural growth +_:rf forests. Mr. Marsh
(whose valuable work Man and Nature gives much information
on this subject) believes that even large portions of the African
and Asiatic deserts would become covered with woods, and the
climate thereby greatly improved, were they protected from
these destructive domestic animals, which are probably not
indigenous to the conntry. Spain, in proportion to its extent "
is very barren; Italy and European Turkey are more woo dy s
luxuriant ; but it is perhaps in Asia Minor, on the rap ge of the
Taurus, along the shores of the Black Sea, and to the south of
the Caucasus range, that this sub-region attains its maximum of
luxuriance in vegetation and in animal life.  From the Chepinn
enstward extends a region of arid plains and barren disarts,
diversified by a few more fertile valleys, in which the charac-
teristic flora and fauna of this portion of the Palwarctic region
abounds. Further east we come to the forests of the Hindoo
Koosh, which probably form the limit of the sub-region.
Beyond these we enter on the Siberian sub-region to the north,
and on the outlying portion of the Oriental region on the south.

S———
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In addition to the territories now indicated as forming part
of the Mediterranean sub-region, we must add the group of
Cuanary Islands off the west coast of Africa which seem to be
an extension of the Atlas mountains, and the oceanic groups of
Madeira and the Azores; the latter about 1,000 miles from the
continent of Europe, yet still unmistakably allied to it both in
their vegetable and animal productions. The peculiarities of the
faunas of these islands will be subsequently referred to,

It seems at first sight very extraordinary, that so large and
wide a sea as the Mediterranean should not separate distinct
faunas, and this is the more remarkable when we find how very
deep the Mediterranean is, and therefore how ancient we may
well suppose it to be. TIts eastern portion reaches a depth of
2,100 fathoms or 12,600 feet, while its western basin is about
1,600 fathows or 9,600 feet in greatest depth, and a considerable
area of both basins is more than 1,000 fathoms deep. But a
further examination shows, that a comparatively shallow sea or
submerged bank incloses Malta and Sicily, and that on the
opposite coast a similar Lank stretches out from the coast of
Tripoli leaving a rarrow chanuel the greatest depth of which is
240 fathoms. Here therefore is a broad plateau, which an
elevation of about 1,500 feet would convert into a wide extent
of land connecting Ttaly with Africa ; while the same elevation
would also conneet Moroceo with Spain, leaving two extensive
]_ﬂ]iES to represent what is now the Mediterranean Sea, and afford-
ing free communication for land animals between Europe and
lﬁurt-lj Africa.  That such a state of things existed at a com-
Pm'&’f-l‘-’&l}? recent period, is almost certain; not only because a
cu:1s1r{91uhle number of identical speeies of mammalia inhabit the
apposive shores of the Mediterranean, but also because numerous
remains of three species of elephants have been found in caves
in Mllﬂtﬂ.—-uuw & small rocky island in which it would be im-
possible for such animals to live even if they could veach it.
Remulna.uf hippopotami are also found at Gibraltar, and many
other Nllﬂii}ls :Df African types in Greece ; all indicating means
of communication between South Europe and North Africa which
no lohger exist. (See Chapter VI. pp. 113—115.)
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Mammalic—~—There are a few groups of Palearctic Mammalia

that are peculiar to this sub-region. Such are, Dama, the

fallow deer, which is now found only in South Europe and North
Afriea; Psammomys, a peculiar genus of Muride, found only in
Egypt and Palestine ; while Clenodectylus, a rat-like animal
classed in the South Ameriean family Oectodontide, inhabits
Tripoli. Among characteristic genera not found in other sub-
regions, ave, Dysopes, a bat of the family Noctilionida:; Maeros-
eelides, the elephant shrew, in North Africa; Geneffs, the
civet, in South FEurope; Herpestes, the ichneumon, in North
Africa and (?) Spain; Hyena, in South Europe ; Gazella, Oryz,
Aleephalus, and Addaz, genera of antelopes in North Africa
and Palestive ; Hiyrar, in Syria: and Hystriz, the porcupine,
in Sonth Eurcpe. Desides these, the camel and the horse
were perhaps once indigenous in the eastern parts of the sub-
region ; and a wild sheep (Ovis musmon) still inhabits Sardinin,
Corsica, and the mountains of the south-east of Spain. The
presence of . the large feline animals—such as the lion, the
leapard, the serval, and the hunting leopard—in North Afriea,
together with several other quadrupeds not found in Europe,
have been thought by some naturalists to prove, that this dis-
trict should not form part of the Paliearctic region. No doubt
several Ethiopian gronps and species have entered it from the
south, but the bulk of its Mammalia still remnins Palearctie,
although several of the species have Asintic rather than Euro-
pean affinities. The Macteus innuus is allied to an Asiatic
rather than an African group of monkeys, and thus denotes an
Oriental affinity. Ethiopian affinity is apparently shown by the
three genera of antelopes, iy Herpestes, and by Macroseelides ; but
our examination of the Miocene fauna has shown that these were
probably derived from Europe originally, and do not form any
part of the truly indigenous or ancient Ethiopian fauna, Against
these, however, we have the occurrence in North Afriea of
such purely Palmarctic and non-Ethiopian genera as Ursus, Meles,
Putorius, Sus, Cervus, Dama, Capra, Alactagn ; together with
actual European or West Asiatic species of Canis, Genetin, Felis
Putorius, Lutrd, many bats, Sover, Crocidura, Crossopus, H?fﬂl‘f'-"i

o
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A Dipus, Lepus, and Mus. Tt is admitted that, as regards every
~ 7 other group of animals, North Africa is Palearctic, and the
above enumeration shows that even in Mammalia, the inter-
mixtare of what are now true Ethiopian types is altogether
insignificant. It must be remembered, also, that the lion
inhabited Greece even in historic times, while large carnivora
were contemporary with man all over Central Europe. :
Birds.—So many of the European birds migrate over large
portions of the region, and so many others have a wide perma-

nent range, that we cannot expect to find more than a few
genera, consisting of one or two species, each, confined to a sub-
region ; and such appear to be, Zusciniola and Pyrophthalma,
genera of Sylviidee. But many are characteristic of this, as
compared with other Palmarctic sub-regions; such as, Bradip-
tetus, Aedon, Dromolea, and Cercomeln, among Sylviide; Crate-

: ropus and Mualacocercus, among Timaliide ; Telophonus among
Y Laniide; Certhilauda and Mirafra among larks; Pastor among
starlings; Upupa, the hoopoe; Halyeon and Ceryle among
kingfishers; Twraiz and Cheeabis among Galline, and the
pheasant as an indigenous bird ; together with Gyps, Vultur and
Neoplron, genera of vultures, In addition to these, almost all

our summer migrants spend their winter in some part of this
favoured land, mostly in North Africa, together with many
species of Central Europe that rarvely or never visit us. It
»follows, that a large proportion of all the birds of Europe and
Western Asia are to be found in this sub-region, as will be seen

?“F referring to the list of the genera of the region. Palestine

is one of the remote portions of this region which has been

well explored by Canon Tristram, and it may be interesting to

give his summary of the range of the birds. We must bear

in mind that the great depression of the Dead Sea has a tropical

climate, which accounts for the presence here only, of such a
tropical form as the sun-bird (Nectarinea osert),

The total number of the birds of Palestine is 522, and of

> these no less than 260 are European, at once settling the question
of the general affinities of the fauna, Of the remainder eleven
belong to North and East Asia, four to the Red Sea, and thirty-
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one to East Africa, while twenty-seven are peculiar to Palestine,
It is evident therefore that an unusual number of East African
birds have extended their range to this congenial district, but
most of these are desert species and hardly true Ethiopians,
and do not much interfere with the general Palearctic character
of the whole assemblage. As an illustration of how wide-spread
are many of the Palearctic forms, we may add, that seventy-
nine species of land birds and fifty-five of water birds, are com-
mon to Palestine and Britain. The Oriental and Ethiopian
genera Pyenonotus and Nectarinea ave found here, while Bessornis
and Dvomolwa are characteristically Ethiopian. Almost all the
other genera are Palearctic.

Persia is another remote region generally associated with the
idea of Oriental and almost tropical forms, but which yet undoubt-
edly belongs to the Palmarctic region. Mr. Blanford's recent
collections in this country, with other interesting information, is
summarised in Mr, Elwes's paper on the “ Geographical Distri-
Lution of Asiatic Birds " (Proc. £Zool. Soc. 1873, p. 647). No less
than 127 species are found also in Europe, and thirty-seven
others belong to European gevera; seven are allied to birds of
Central Asia or Siberia, and fifteen to those of North-East Africa,
while only three are purely of Indian affinities. This shows a
preponderance of nearly nine-tenths of Palearctic forms, which
is fully as muech as can be expected in any country near the
limits of a great region.

Reptiles and Amphibin—The climatal conditions being here
more favourable to these groups, and the genera being often of
limited range, we find some peculiar, and several very interesting
forms. Rhinechis, n genus of Colubrine snakes, is found only in
South FEurope; ZTrogonophis, one of the Amphisbenians—
curions snake-like lizards—is known only from North Africa;
Psammosaurus, belouging to the water lizards (Varanide) is
found in North Africa and North-West India; Psemmodromus,
a genus of Lacertide, is peculiar to South Europe ; Hyalosaurus,
belonging to the family Zonuride, is a lizard of especial in-
terest, as it inhabits North Africa while its nearest ally is the
Ophisaurus or * glass snake " of North America; the family of
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the scinks is represented by Setnens found in North Africa and
Arabin. Besides these Seps, a genus of sand lizards (Sepide) and
Agama, a genus of Agamide, are abundant and characteristic.
Of Amphibia we have Seiranole, a genus of salamanders
found only in Italy and Dalmatia; Chioglossa, in Portugal, and

Geotriton, in Ttaly, belonging to the same family, are equally
peenliar to the sub-region.

Freshwater Fish—0One of the most interesting is Telliz, a
genus of Cyprinodontide found only in alpine pools in the
Atlas mountains. Paraphovinius, found in South-East Europe,
and Chondrostoma, in Europe and Western Asia, genera of Cypri-
mide, seem almost peculiar to this sub-region.

Inseets—Lepidoptera—Two genera of butterflies, Thais and
Doritis, are wholly confined to this snb-region, the former
ranging over all Southern Europe, the latter confined to Eastern
Europe and Asia Minor. Adathocharis and Zegris are very cha=
racteristic of it, the latter only extending into South Hussia,
while Danais, Charaxes, and Libythea are tropical gemera un-
known in other parts of Europe.

Coleoptera.—This sub-region is very rich in many groups of
Coleoptera, of which a few only ean be noticed here. Among
Carabidm it possesses Procerus and Procrustes, almost exclusively,
while Brachinus, Cymindis, Lelia, Graphipterus, Searites, Chlo-
nius, Calathus, and many others, are abundant and characteristic,
Among Lamellicorns—Copridse, Glaphyride, Melolonthide, and
Cetoniide abound. Buprestide are plentiful, the genera Julodis,
Aemeodera, Buprestis, and Sphenoptera being characteristic.
Among Malacoderms—Cebrionide, Lampyride, and Malachiide
abound, The Tenebrioid Heteromera are very varied and abun-
dant, and give a character to the sub-region, The Mylabride,
Cantharide, and (Edemeridee are also characteristic. Of the
immense number of Curenlionide—Thylacites, Brachycerus,
Lizus, and Aecalles may be mentioned as among the most pro-
minent. Of Longicorns there are few genera especially cha-
racteristie, but perhaps Prinobins, Purpuricenus, Hesperophanes,
and Parmena are most so. Of the remaining families, we may
mention Clythride, Hispide, and Cassidide as being abundant.
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The Mediterrancan and Atlantic Islands.—The various islands &=
of the Mediterranean are interesting to the student of geo-
graphical distribution asaffording a few examples of local species
of very restricted range, but as a rule they present us with
exactly the same forms as those of the adjacent mainland!
Their peculiarities do not, therefore, properly come withiu the
scope of this work. The islands of the Atlantic Ocean belong-
ing to this sub-region are, from their isolated position and the
various problems they suggest, of much more interest, and their
patural history has been carefully studied. We sghall therefore
give a short account of their peculiar features,

Of the three groups of Atlantic islands belonging to this sub-
region, the Canaries are nearest to the Continent, some of the
islands being only about fifty miles from the coast of Africa.
They are, however, separated from the mainland by a very deep
channel (more than 5,000 feet), as shown on our general map.
The islands extend over a length of 300 miles ; they are very E—
mountainous and wholly volcanic, and the celebrated peak of
Teneriffe rises to a height of more than 12,000 feet. The small
Madeira group is about 400 miles from the coast of Morocco
and 600 from the southern extremity of Portugal; and there is
a depth of more than 12,000 feet between it and the continent.
The Azores are nearly 1,000 miles west of Lisbon. They are
quite alone in mid-Atlantic, the most westerly islands being
nearer Newfoundland than Europe, and are surrounded by ocean
depths of from 12,000 to 18,000 feet. It will be convenient to
take these islands first in order.

Azores—Considering the remoteness of this group from every
other land, it is surprising to find as many as fifty-three species
of birds inhabiting or visiting the Azores; and still more to

1 Malta is interesting as forming a resting-place for migratory birds, while
crossing the Mediterranean. It hus only eight land and three aquatic bivds
which are permanent residents ; yet no lezs than 278 species have leen
recarded by Mr. B. A. Wright as visiting or passing over it, comprising a .
large proportion of the European migratory birds. The following are the f
permanent residents : Cerchneis tinnunculus, Strix flammen, Passer salicicola, "‘-.":-:-!".E
Emberiza miliaria, Corvus monedula, Monticola cyanea, Sylvia conspieillata, ™~
Columba livia, Puffinus cinereus, P, anglorum, Thalassidroma pelagica.
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A find that they are of Palmarctic genera and, with one exception,
all of species found either in Europe, North Africa, Madeira,
or the Canaries. The exception is a bullfinch peculiar to the
islands, but closely allied to a European species. Of land birds
there are twenty-two, belonging to twenty-one genera, all Euro-
pean. These genera atre Cerchneis, Buteo, Asio, Striz, Turdus,
Oriolus, Erithacus, Sylvia, Regulus, Swricola, Motacilla, Flee-
trophanes, Fringilla, Pyrrhula, Serinvs, Sturnus, Picus,
Upupa, Columba, Caceabis, and Coturniz. Besides the bull-
finch (Pyrriula) other species show slight differences from their
Furopean allies, but not such as to render them more than
varieties. The only truly indigenous mammal is a bat of a
European species. Nine butterflies inhabit the Azores; eight
of them are European species, one North American. Of beetles
212 have been collected, of which no less than 175 are Euro-

: paan species; of the remainder, nineteen are found in the

ﬂ: Canaries or Madeira, three in South America, while fourteen
are peculiar to the islands.

Now these facts (for which we are indebted to Mr. Godman's
Natural History of the Azores) are both unexpected and exceed-
ingly instructive. In most other cases of remote Oceanic
islands, a much larger proportion of the fauna is endemie, or
consists of peculiar species and often of peculiar genera; as is
well shown by the case of the Galapagos and Juan Fernandez,

*both much nearer to a continent and both containing peculiar
genera and species of birds. Now we know that the cause and
meaning of this difference is, that in the one case the original
immigration is very remote and has never or very rarely been
repeated, so that under the unchecked influence of new condi-
tions of life the species have become modified ; in the other
case, either the original immigration hias been recent, orif remote
has been so frequently repeated that the new comers have kept
up the purity of the stock, and have not allowed time for the
new conditions to produce the effect we are sure they would in
time produce if not counteracted. For Mr. Godwan tells us
that many of the birds are modified—instancing the gold-crested:
wren, blackeap, and rock dove—and he adds, that the modifica-
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tion all tends in one direction—to produce a more sombre \x

plumage, a greater strength of feet and legs, and a more robust-
bill. We further find, that four of the land-birds, including the
oriole, snow-bunting, and hoopoe, are not resident birds, but
straggle accidentally to the islands by stress of weather; and
we are told that every year some fresh birds are seen after
violent storms. Add to this the fact, that the number of
species diminishes in the group as we go from east to west, and
that the islands are subject to fierce and frequent storms
blowing from every point of the compass,—and we have all the
facts requisite to enable ms fo understand how this remote
archipelago has become stocked with animal life without ever
probably being much nearer to Europe than it is now. For
the izlands are all voleanic, the only stratified rock that oceurs
being believed to be of Miocene date.

Madeira and the Canaries—Coming next to Madeira, we find
the number of genera of land birds has increased to twenty-eight,
of which seventeen are identical with those of the Azores. Some
of the commonest European birds—swallows, larks, sparrows,
linnets, goldfinches, ravens, and partridges, are among the addi-
tions. A ngfLC‘I‘EEtEﬂ warbler, Regilus Maderensis, and a pigeon,
Columba Trocaz, ave peculiar to Madeira.

In the Canaries we find that the birds have again very much
increased, there being more than fifty genera of land birds; but
the additions are wholly European in character, and almost alle
common European species. We find a few more peculiar spe-
cies (five), while gome . others, including the wild canary, are
common to all the Atlantic Tslands or to the C‘.a.narles and
Madeira. Here, too, the only indigenous mammalia are two

cies of bats.
EIE??E:E;I;:S?S.-—TIIH land shells of Madeira offer us an instruc-
tive contrast to the birds of the Atlantic Islauds. _t’:.]‘.ll-"mt fifty-
have been found in Madeira, and forty-two in the small
adjacent island of Porto Santo, but only twelve e common to
both, and all or almost all are distinet from their nearest allies
in Europe and North Africa. Great numbers of fossil shells
are also found in deposits of the Newer Pliocene period; and

six species
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although these comprise many fresh species, the two faunas and
that of the continent still remain almost as distinet from each
other as before. It has been already stated (p. 31) that the
means by which land meollusea have been carried across arms
of the =ea are unknown, although several modes may he
suggested ; but it is evidently a rare event, requiring some
concurrence of favourable conditions not always present. The
diversity and specialization of the forms of these animals is,
therefore, easily explained by the fact, that, once introduced
they have been left to multiply under the influence of a variety
of local conditions, which inevitably lead, in the course of ages,
to the formation of new varieties and new species.

Coleoptera—The beetles of Madeira and the Canaries have
been so carefully collected and examined by Mr. T. V. Wollaston,
and those of the Azores described and compared by Mr. Croteh,
and they illustrate so many curious peints in geographical dis-
tribution, that it is necessary to give some account of them. No
less than 1480 species of beetles have been obtained from the
Canaries and Madeira, only 360 of which are European, the
remainder being peculiar to the islands. The Canaries ave
inhabited by a little over 1,000 species, Madeira by about 700,
while 240 are common to hoth ; but it is believed that many of
these have been introduced by man. In the Azores, 212 species
have been obtained, of which 175 are European ; showing, as in
#the birds, a closer resemblance to the European fauna than in
the other islands whieh, although nearer to the continent, offer
more shelter and ave situated in a less tempestuous zone. Of
the non-European species in the Azores, 19 are found also in
the other groups of islands, 14 are peculiar, while 3 are American.
Of the European species, 132 are found also in the other Atlantic
islands, while 43 have reached the Azores only. This is infer-
esting as showing to how great an extent the same insects
reach all the islands, notwithstanding the difference of latitude
and position ; and it becomes of great theoretical importance,
when we find how many extensive families and genera are alto-
gether absent,

The Madeira group has been more thoronghly explored than

r
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any other, and its comparatively remote situation, combined with
its luxuriant vegetation, have been favourable to the develop-
ment and increase of the peculiar forms which characterize all
the Atlantic islands in a more or less marked degree. A con-
sideration of some of its peculiarities will, therefore, best serve
to show the bearing of the facts presented by the insect fauna of
the Atlantic islands, on the general laws of distribution. The
711 species of beetles now known from the Madeiva group,
belong to 236 genera; and no less than 44 of these genera are
not European but are peculiar to the Atlantic islands. Most of
them are, however, closely allied to European genera, of which
they are evidently modifications. A most curious general feature
vresented by the Madeiran beetles, is the total absence of many
whole families and large genera abundant in South Europe.
‘such are the Cicindelidie, or tiger beetles ; the Melolonthidwe, or
chafers: the Cetoniide, or rose-chafers; the Eumolpide and
Galerncide, large families of Phytophagous, or leaf-eating beetles;
and also the extensive groups of Elateridee and Buprestide,
which are each represented by but one minute species. Of
extensive genera abundant in South Europe, but wholly absent
in  Madeira, are Carabus, Rhizotrogus, Lampyris, and other
venera of Malacoderms; Oftiorhynchus, Brachyeerus, and 20
other genera of Curculionida, comprising more than 300 South
Furopean and North African species ; Pimelig, Tenfyra, Blaps,
and 18 other genera of Heteromers, comprising about 550 species®
in South Europe and North Africa; and Timarchea, containing
44 Sonth European and North African species,

Another most remarkable feature of the Madeiran Coleoptera
is the unusual prevalence of apterous or wingless insects. This
case with groups which are confined to the
many of which consist wholly of wingless
wots the others, no less than twenty-two
cenera which are usually or sometimes winged in Europe, havi.ug
En]}? wingless species in Madeira ; and ruv-?:::l the same species
which is winged in Europe becomes, in at least three cases,
winoless in Madeira,“without any other perceptible change having
” But there is another most curions fact noticed by

is especially the
Atlantie islands,
species; but it also affec

taken place.
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Mr. Wollaston; that those species which possess wings in
Madeira, often have them rather larger than their allies in
FEurope. These two facts were connected by Mr. Darwin, who
suggested that flying insects are much more exposed to be
blown out to sea and lost, than those which do not fly (and Mr.
Wollaston had himself supposed that the * stormy atmosphere ”
of Madeira had something to do with the matter); so that the
most frequent fliers would be continually weeded out, while the
more sluggish individuals, who either could not or would not
tly, remained to continue the race ; and this process going on from
generation to generation, would, on the well-ascertained prinei-
ples of selection and abortion Ly disuse, in time lead to the
entire loss of wings by those insects to whom wings were not «
neeessity.  But those whose wings were essential to their exist-
ence would be acted upon in another way. All these must fly
to obtain their food or provide for their offspring, and those that
flew best would be best able to battle with the storms, and keep
themselves safe, and thus those with the longest and most
powerful wings would be preserved. If however all the indi-
viduals of the species were too weak on the wing to resist the
stors, they would soon become extinct!

Now this explanation of the facts is not only simple and
probable in itself, but it also serves to explain in a remarkable
manner some of the peculiarities and deficiencies of the Madeiran
insect fauna, in harmony with the view (supported by the distri-
bution of the birds and land shells, and in particular by the
imwigrant birds and insects of the Azores) that all the insects
have been derived from the continent or from other islands, by

* A remarkable confirmation of this theory, is furnished in the Report to
the Royal Bociety of the naturalist to the Kerguelen Tsland, “ Transit Expe-
dition "—the Rev. A. H. Enton. Insects were assiduonsly eollected, and it
was found that almost all were either completely apterous, or had greatly
abbreviated wings. The only moth found, several flies, and numerous beetles,
were alike ineapable of flight. As this island iz subject to wiolent, and
almost perpetual gales, even in the Snest seasom, the meaning ef the extra-
ordinary loss of wings in almost all the insects, can, in this case, hardly: be
misunderstoad,
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imnyigration across the ocean, in various ways and during a long

period. These deficiencies are, on the other hand, quite incon-

sistent with the theory (still held by some entomologists) that
a land communication is absolutely necessary to account for
the origin of the Madeiran fauna.

First, then, we can understand how the tiger-beetles (Cicinde-
lidee) are alsent ; since they are insects which have a short weak
flight, but yet to whom flight is necessary. If a few had been
blown over to Madeira, they would soon have become exter-
minated. The same thing applies to the Melolonthide, Ceto-
niidee, Eumolpide, and Galerucide,—all flower and foliage-
haunting insects, yet bulky and of comparatively feeble powers
of flight. Again, all the Jarge genera abundant in Bouth Europe,
which have been mentioned above as absent from Madeira, are
wholly apterous (or without wings), am! thus their a‘baenfze iz g
most significant fact ; for it proves that in the case of all insects
of moderate size, flight was essential to their reaching the island,
which eould not have been the ease had there been a land con-
nection. There are, however, one or two curious exceptions to
the absence of these wholly apterous European genera, in Madeira,
and as in each case the reason of their being exceptions can
be pointed out, they are eminently exceptions that prove the
rule. Two of the apterous species common to Europe and
Mudeira are found always in ants’ nests;l and as unts,. when
winged, fly in great swarms and are carried h}?rtha wind to
areat distances, they may have m]lveyed the minute egas of
these very small beetles. Two European species of Iffagm

i leira, but these are house beetles, and are a.dmltﬁed
Rz DA 58t There are also three species
{0 have been introduced by man. h 'l e
of Meloe, of which two aie European “T]‘;u “f]'le P]E“ AL,
hese are large, sluggish, wmgless insects, . bt E}trh m]va a
¢ extraordinary and excraptmufﬂ n.mtmnmphumf.t,_ e larve
mos first state being minute active insects pn@1t1c on hees,
in .;I]E] 8 nssil mmz}red across the ocean. This case is most
::gg;;;;iefas 1{ aecounts for what would be otherwise a difficult

anomaly. Another case, not quite so easily explained, is that

of the genus Acalles, which is very abundant in all the Atlantic

-,
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islands and also oceurs in South Europe, but is always apterous.
It is however closely allied to another genus, Cryplorhynechus,
which is apterous in some species, winged in others. We may
therefore well suppose that the ancestors of Aealles were once in
the same condition, and that some of the winged forms reached
Madeira, the genus having since become wholly apterous.

We may look at this curious subject in another way. The
Coleoptera of Madeira may be divided into those which are
found also in Europe or the other islands, and those which are
peculiar to it. On the theory of introduction by accidental
immigration across the sea, the latter must be the more ancient,
since they have had time to become modified ; while the former
ave comparatively recent, and their introduction may be supposed
to be now going on. The peculiar influence of Madeira in
aborting the wings should, therefore, have acted on the ancient
and changed forms much more powerfully than on the recent
and unchanged forms. On carefully comparing the two sets of
insects (omitting those which have almost certainly been
introduced by man) we find, that out of 263 species which
have a wide range, only 14 are apterous; while the other class,
consisting of 393 species, has no less than 178 apterous; or
about 5 per cent in the one case, and 45 per cent in the other.!
On the theory of a land connection as the main agent in intro-
ducing the fauna, both groups must have been introdueed at or
about the same time, and why one set should have lost their
wings and the other not, is quite inexplicable. _

Taking all these singular facts, in connection with the total
absence of all truly indigenons terrestrial mammalia and reptiles

from these islands—even from the extensive group of the Cana-

ries so comparatively near to the continent, we are forced to
reject the theory of a land connection as quite untenabla; and
this view becomes almost demonstrated by the ease of the
Avzores, which being so much further off, and surrounded Ly
such a vast expanse of deep ocean, could only have been con-

! The facts on which these statements rest, will be found more fully
detailed in the Anthor's Presidential Address to the Eutomalogical Bociety
of London for the year 1871,
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nected with Europe at a far remoter epoch, and ought therefors

to exhibit to us a fauna composed almost entirely of peculiar -

forms both of birds and insects. Yet, so far from this being the
case, the facts are exactly the reverse. Far more of the birds
and insects are idemtical with those of Europe than in the
other islands, and this difference iz clearly traced to the more
tempestuous atmosphere, which is shown to be even now
annually bringing fresh immigrants (both birds and insects) to
its shores. 'We here see nature actually at work: and if the
case of Madeira rendered her mode of action probable, that of
the Azores may be said to demonstrate it.

Mr. Wollaston has ohjected to this view that “storms and
hwrricanes ” are somewhat rare in the latitude of Madeira and
the Canaries; but this little affects the question, since the time
allowed for such operations is so ample. If but one very
violent storm happened in a century, and ten such storms
recurred before a single species of insect was introduced into
Madeira, that would be more than sufficient to people it, as we
now find it, with a varied fauna. DBut he also adds the import-
ant information that the ordinary winds blow almost uninter—
ruptedly from the north-east, so that there would be always a
chance of a little stronger wind than usual bringing insect, or
larva, or ege, attached to leaves or twigs. Neither Mr. Wollaston,
Mr. Croteh, Mr. A. Murray, nor any other naturalist who
upholds the land-connection theory, has attempted to account

for the fact of the absenee of so many extensive groups of
" insects that ought to be present, as well as of all small
mammalia and reptiles.

Cape Verd Islands—There is yet another group of Atlantic
islands which is very little known, and which is usually con-
sidered to be altogether African—the Cape Verd Islands, situated
between 300 and 400 miles west of Senegal, and a little to the
sonth of the termination of the Sahara. The evidence that we
possess as to the productions of these islands, shows that, like
the preceding groups, they are truly oceanic, and have probably
derived their fauna from the desert and the Canaries to the
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Ethiopian districts of Senegal and Gambia to the east.  There is
a mingling of the two faunas, but the preponderance seems to
be undoubtedly with the Ialmarctic rather than with the
Ethiopian. T owe to Mr. R. B. Sharpe of the British Museum,
a MS. list of the birds of these islands, twenty-three species in
all. Of these eight are of wide distribution and may be ne-
glected. Seven are undoubted Palearctic species, viz. :—Milous
tetinus, Sylvia alricapilla, S conspicillatn, Corvus corone, Puasser
salicarius, Certhilanda desertorum, Columba livia. Three are
peculiar species, but of Palearctic genera and affinities, viz. :—
Calamoherpe brevipennis, Ammomanes cinctura, and Passer jago-
ensis. Against this we have to set two West African species,
Estrilde cinerea and Numide meleagris, both of which were

" probably introduced by man; and three which are of Ethiopian

genera aud affinities, viz.:—Haleyon erythrorhyneha, closely
allied to H, semicerulen of Arabia and North-east Africa, and
therefore almost Palwaretic; Aceipiter melanolencus; and Pyrrhu-
lauda nigriceps, an Ethiopian form ; but the same species occurs
in the Canaries.

The Coleoptera of these islands have been also collected by
Mr. Wollaston, and he finds that they have generally the same
European character as those of the Canaries and Madeira, several
of the peculiar Atlantic genera, such as Aealles and Hegefer,
occurring, while others are represented by new but closely allied
genera. Out of 275 species 91 were found ulso in the Canaries
and 81 in the Madeiran group ; a wonderful amount of similarity
when we consider the distance and isolation of thise islands .
and their great diversity of climate and vegetation.

This connection of the four groups of Atlantic islands now
referred to, receives further support from the occmrence of Inml-
shells of the subgenus Leptaais in all the groups, as well az in
Majorea ; and by another subgenus, Hemieyela, being common to
the Canaries and Cape Verd islands. Combining these several
classes of fucts, we seem justified in extending the Mediterranean
sub-region to include the Cape Verd Islands.



216 L00OLOGICAL GEOGRAPHY. [rame v,

ITT—The Siberian Sub-region, or Novthern Asia.

This large and comparatively little-known subdivision of the
Palearctic region, extends from the Caspian Sea to Kamschatka
and Behring’s Straits, a distance of about 4,000 miles; and
from the shores of the Arctic Ocean to the high Himalayas of
Siklim in North Latitude 297, on the same parallel as Delbi,
To the east of the Caspian Sea and the Ural Mountains is a great
extent of lowland which is continued round the northern coast,
becoming narrower as it approaches the East Cape. Beyond
this, in a general E.N.E. direction, rise hills and uplands, soon
becoming lofty mountains, which extend in an unbroken line
from the Hindu Koosh, throngh the Thian Shan, Altai and
Yablonoi Mountains, to the Stanovol range in the north-eastern
extremity of Asin. South of this region is a great central basin,
which is almost wholly desert; beyond which again is the vast
platean of Thibet, with the Kuenlun, Karakorum, and Hima-
Jayan snow-capped ranges, forming the most extensive elevated
district on the globe.

The superficial aspects of this vast territory, as determined by
its vegetable covering, are very striking and well contrasted. A
broad tract on the northern coast, varying from 150 to 300 and
even 300 miles wide, is occupied by the Tundras or barrens,
where nothing grows but mosses and the dwarfest Arctic plants,
and where the ground is permanently frozen to a great depth.
This tract has its greatest southern extension between the rivers
Obi and Yenesi, where it reaches the parallel of G0° north lati-
tude. Next to this comes a vast extent of northern forests,
mostlv of conifers in the more northern and lofty situations,
whi]e*decich'mus trees preponderate in the southern portions and
in {he more sheltered valleys. The greatest extension of this
farest reaion 13 1]0['1,]1 of Lake Eﬂ.iliﬂl, where it is mone tlh"l.ll
1,200 miles wide. These forests: extend along the mountain
ranges to join those of the Hindu Koosh. South of the forests
the remainder of the sub-region consists of open pasture-lands
and vast intervening deserts, of which the Gobi, and those of
Turkestan between the Aval and Balkash lakes, are the most
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extensive. The former is nearly 1,000 miles long, with a width
of from 200 to 350 miles, and is almost as complete a desert as
the Sahara.

With very few exceptions, this vast territory is exposed to
an extreme climate, inimical to animal life. All the lower parts
being situated to the north, have an excessively cold winter, so
that the limit of constantly frozen ground descends below the
parallel of G0® north latitude. To the south, the land is greatly
elevated, and the climate extremely dry. In summer the heat
is excessive, while the winter is almost as severe as further
north. The whole country, too, is subject to violent storms, both
in summer and winter; and the rich vegetation that clothes the
steppes in spring, is soon parched up and replaced by dusty
plains.  Under these adverse influences we cannot expect
animal life to be so abundant as in those sub-regions subject to
more favourable physical conditions; yet the country is so ex-
tensive and so varied, that it does actually, as we shall see, possess
a very considerable and interesting fauna.

Mammalio—TFour genern seem to be absolutely confined to
this sub-region, Neefogule, a peculiar form of the mole family-
(Talpidee) ; Pocphagus, the yak, or hairy bison of Thibet ; with
Procapra and Panthelops, Thibetan antelopes. Some others
more especially belong here, although they just enter Europe, as
Saiga, the Tartarian antelope ; Sminthus, a desert 1at; and

® Ellobius, o burowing mole-ret; while Mpyespelaz, a curious
rodent allied to the voles, is found ouly in the Altai mountains
and North China ; and Moschus, the musk-deer, is almost confined
to this sub-region, Among the characteristic animals of the
extreme north, are Mustele, and Martes, including the ermine
and sable; Gulo, the glutton ; Zerandus, the reindeer; Myodes,
the lemming ; with the lynx, arctic fox, and polar bear; and
here, in the Post-pliocene epoch, ranged the hairy rhinoceros
and Siberian mammoth, whose entire bodies still remainl preserved
in the ice-cliffs near the mouths of the great rivers, Farther
south, species of wild cat, bear, wolf, deer, and pika (ZLZagomys)
abound ; while in the mountains we find wild goats and sheep
of several species, and in the plaing and deserts wild horsés
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and asses, gazelles, two species of antelopes, flying squirrels

(Pteromys), ground squirrels (Zwmies), marmots, of the genus~

Spermophilus, with camels and dromedaries, probably natives
of the south-western part of this sub-region. The most
abundant and conspicuous of the mammalia are the great
herds of reindeer in the north, the wolves of the steppes, with
the wild horses, goats, sheep, and antelopes of the plateans and
mountains.

Among the curiosities of this sub-region we must notice the
seal, found in the inland and freshwater luke Baikal, at an eleva-
tion of about 2,000 feet above the sea. It is a species of Cullo-
cephalus, closely allied to, if not identical with, one inhabiting
novthern seas as well as the Caspian and Lake Aval, This
would indicate that alinost all northern Asia was depressed
Deneath the sea very recently ; and Mr. Belt's view, of the ice
during the glacial epoch having dammed up the rivers and con-
verted much of Siberia into a vast freshwater or brackish lake,
perhaps olfers the best solution of the difficulty.!

Plate IT.—Characteristic Mammalic of Western Tartary—
Several of the most remarkable animals of the Palwearctic region
inhabit Western Tartary, and are common to the European and
Siberian sub-regions. We therefore choose this district for one
of our illustrative plates. The large animals in the centre are the
remarkable saiga antelopes (Saige Tariarica), distinguished from
all others by a lurge and fleshy proboscis-like nose, which gives,
them a singular appearance. They differ so much from all other
antelopes that they have been formed into a distinet family by
some naturalists, but are here referred to the great family Bovid:e,
They inhabit the open plains from Poland to the Irtish River
O the left is the mole-rat, or sand-rat (Spales murinus). This

animal Lurrows under ground like a mole, feeding ou bulbous
roots. It inhabits the same country as the saiga, but extenls
farther south in Europe On the right is a still more eurious
animal, the desman (Myogale Muscovitica), a long-snouted
water-mole.  This creature is fifteen inches long, including the
tail ; it burrows in the banks of streams, feeding on insects,

L gumrterly Jowrnal af the teolagical Seciely, 1874, p, 404,
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- & worms, and leeches; it swims well, and remains long under
“water, raising the tip of the snout, where the nostrils are
situated, to the surface when it wants to breathe. It is thus
well concealed; and this may be one use of the development
of the long snout, as well as serving to follow worms into
their holes in the soft earth. This species is confined to the
rivers Volga and Don in Southern Russia, and the only other
species known inhabits some of the valleys on the north side
of the Pyrenees. In the distance are wolves, a characteristic
feature of these wastes.

Birds—But few genera of birds are absolutely restricted to
this sub-region. Podoces, a curious form of starling, is the most
decidedly so; Mycerobas and Pyrrhospiza are genera of finches
confined to Thibet and the snowy Himalayas ; Leucosticte, another
genus of finches, is confined to the eastern half of the sub-

region and North America; Zetraogallus, a large kind of
? partridge, ranges west to the Caucasus; Syrrhaptes, a form of
sand-grouse, and Lerwa (snow-partridge), are almost confined
here, only extending into the next sub-region; as do Grandale
and Calliope, genera of warblers, Uragus, a finch allied to the
North American cardinals, and Crossopiilon, a remarkable group
of pheasants.

Almost all the genera of central and northern Europe are
found here, and give quite a European character to the ornitho-
logy, though a considerable number of the species are different.
There are a few Oriental forms, such as Abrornis and Larvivora
(warblers) ; with Ceriornis and Ithaginis, genera of pheasants,
which reach the snow-line in the Himalayas and thus just enter
this sub-region, but as they do not penetrate farther north, they
hardly serve to modify the exclusively Palaarctic character of
its ornithology.

According to Middendorf, the extreme northern Asiatic lirds
are the Alpine ptarmigan (Lagopus mutus); the snow-bunting
{(Plectrophanes nivalis); the raven, the gyrfalcon and the snowy-
\P , owl. Those which are characteristic of the barren * tundras”
? but which do not range so far north as the preceding are,—the
willow-grouse ( Lagopus albus); the Lapland-bunting { Plectrophanes
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lapponica) ; the shorve-lark (Ctocorys alpestris) ; the sand-martin
(Cotyle viparia), and the sea-eagle (Haliceetus albicilla). .
Those which are more characteristic of the northern forests,

and which do not pass beyond them, are—the linnet ; two cross--

bills (Loxia Leuwcoptera and L. Curvivostra); the pine grosbeak
(Pintcola enucleator); the waxwing ; the common magpie; the
common swallow ; the peregrine faleon ; the rough-legoed buzzard ;
and three species of owls.

Fully one-half of the land-birds of Siberia are identical with
those of Europe, the remainder being mostly representative
species peculiar to Northern Asia, with a few stragglers and
immigrants from China and Japan or the Himalayas. A much
larger proportion of the wading and aquatic families are Euro-
pean or Arctic, these groups having always a wider range than
land birds.

Reptiles and Amphibin—From the nature of the country and
climate these are comparatively few, but in the more temperate
districts snakes and lizards seem to be not uncommon. Halys,
a genus of Crotaline snakes, and Lhrynocephalus, lizavrds of the
family Agamide, are characteristic of these parts. Simotes, a
snake of the family Oligodontidse, reaches an elevation of 16,000
feet in the Himalayas, and therefore enters this sub-region.

Tnsects—Mesapia and Hypermnestra, genera of Papilionidee,
are butterfiies peculiar to this sub-region; and Paraassius is as
characteristic as it is of our Huropean mountains. Carabidm
are also abundant, as will be seen by referring to the Chapter

.cilu the Distribution of Insects in the succeeding part of this
work. The insects, on the whole, have a strictly European
character, although a large proportion of the species are pecu-

liar, and several new genera appear.
1 V.—Japan and North China, ot the Manchvrian Sub-region.

This is an interesting and very productive district, eorrespond-
ing in the east to the Mediterranean sub-region in the west, or
rather perhaps to all western temperate Europe. Its limits are
nat very well defined, but it probably includes all Japan;
the Corea and Manchuria to the Amour river and to the lower

&
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£y slopes of the Khingan and Peling mountains ; and China to

the Nanlin mountains south of the Yang-tse-kiang, On the
coast of China the dividing line between it and the Oriental
region seems to be somewhere about Foo-chow, but as there is
here no natural barrier, a great intermingling of northern and
southern forms takes place.

Japan is voleanic and mountainous, with a fine climate and o
most luxuriant and varied vegetation. Manchuria is hilly, with
a high range of mountains on the coast, and some desert tracts
in the interior, but fairly wooded in many parts. Much of
northern China is a vast alluvial plain, backed by hills and
mountains with belts of forest, above which are the dry and
barren uplands of Mongolia. We have a tolerable knowledge
of China, of Japan, and of the Amoor valley, but very little of
Corea and Manchurin. The receni researches of Pére David in
Moupin, in east Thibet, said to be between 31° and 32° north
latitude, show, that the fauna of the Oriental region here advances
northward along the flanks of the Yun-ling mountains (a
continuation of the Himalayas); since he found at different
altitudes representatives of the Indo-Chinese, Manchurian, and
Siberian faunas. On the higher slopes of the Himalayas, there
must be a narrow strip from about 8,000 to 11,000 feet elevation
intervening between the tropical fauna of the Indo-Chinese sub-
region and the almost arctic fauna of Thibet ; and the animals
of this zone will for the most part helong to the fauna of
temperate China and Manchuria, except in the extreme west
towards Cashmere, where the Mediterranean fanna will in like
manner intervene, On a map of sufficiently large scale, there-
fore, it would be necessary to extend our present sub-region
westward along the Himalayas, in a narrow strip just below
the upper limits of forests. It is evident that the large number
of Fringillide, Corvide, Troglodytide, and Paride, often of south
Palwarctic forms, that abound in the higher Himalayas, are some-
what out of place as members of the Oriental fauna, and are
equally so in that of Thibet and Siberia; but they form a

natural portion of that of North China on the one side, or of
South Enrope on the other,
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Mammalia.—This sub-region contains a number of peculiar

and very interesting forms, most of which have been recently

discovered by Pére David in North and West China and East
Thibet. The following are the peculiar genera :—Rhinopithecus,
a sub-genus of monkeys, here classed under Semnopithecus ;
Anurosorex, Seaptochirus, Uropsilus and Scaptonyx, new forms of
Talpidee or moles ; Hluropus (Eluride) ; Nyelereutes (Canidee) ;
Lutronectes (Mustelide) ; Cricetulus (Muwride) ; Hydropotes, Mos-
chus, and Elaphodus (Cervida). The Rhinopithecus appears to
be a permanent inhabitant of the highest forests of Moupin,
in a cold climate. It has a very thick fur, as has also a new
species of Macacis found in the same distriet. North China and
Tast Thibet seem to be very rich in Insectivora. Scaptochirus is
like a mole; Uropsilus between the Japanese Urotrichus and
Sorex; Seaplonyx between Urotrichus and Talpa. Eluropus
seems to be the most remarkable mammal discovered by Pire
David. It is allied to the singular panda (Elurus fulgens) of
Nepal, but is as large as a bear, the body wholly white, with
the feet, ears, and tip of the tail black. It inhabits the highest
forests, and is therefore a true Palmarctic animal, as most likely
is the «Elurus. Nyclereutes, a curious racoon-like dog, ranges
from Canton to North China, the Amoor and Japan, and there-
fore seems to come best in this sub-region; Hydropotes and
Loplotragus ave small hornless deer confined to North China ;
Elaphodus, from East Thibet, is another peculiar form of deery
while the musk deer (Moschus) is eonfined Lo this sub-region and
the last. Besides the above, the following Palmarctic penera
were found by Pére David in this sub-region : Macacus ; five
genera or sub-genera of bats ( Vespertilio, Vesperus, Vesperugo,
Rhinolophus, and Murina) ; Erinaceus, Nectogale, Talpa, Croci-
dura and Sorex, among Insectivora; Mustele, Pulorius, Martes,
Lutra, Viverra, Meles, Elurus, Ursus, Felis, amd Clands, among
Carnivora; Hystriz, Arclomys, Myospalaz, Spermophilus, Ger-
billus, Dipus, Lagomys, Lepus, Seiurus, Pleromys, Arvicola, and
Mus, among Rodentia; Budorcas, Nemorhedus, Antilope, Ovis,
Moschus, Cervulus and Cervus among Buminants; and the wide-
spread Sus or wild boar, The following Oriental genera are also
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_ineluded in Pére David's list, but no doubl occur only in the

lowlands and warm valleys, and can hardly be comzidered to
helong to the Paliearctic region : Pagumn, Helictis, Arctonye,
Rhizomys, Manis. The Rhizomys from Moupin is a peculiar
species of this tropical genus, but all the others inhabit Southern
China.

A few additional forms occur in Japan: Uiotrichus, a peculiar
Mole, which is found also in north-west America; Enhydra, the
sea otter of California; and the dormouse (Myoxus). Japan also
possesses peculiar species of Macaeus, Talpa, Meles, Canis, and
Seiuroplerys, :

It will be seen that this sub-region is remarkably rich
in Insectivora, of which it possesses ten genera; and that
it has also several peculiar forms of Carnivora, Rodentia, and
Ruminants,

Birds—To give an accurate idea of the ornithology of this
sub-region is very difficult, both on account of its extreme rich-
ness and the impossibility of defining the limits between it and
the Oriental region. A considerable number of genera which
are well developed in the high Himalayas, and some which are
peculiar to that district, have hitherto always been classed as
Indian, and therefore Oriental groups ; but they more properly
belong to this sub-region. Many of them frequent the highest
forests, or descend into the Himalayan temperate zone only in
“winter ; and others are so intimately connected with Palaarctic
species, that they can only be considered as stragglers into the
border land of the Oriental region. On these principles we
consider the following genera to be confined to this sub-region : —

Grandale, Nemuwra (Sylviide); Prerorhinus (Timaliide) ;
Cholornis, Conostoma, Heteromerpha (Panurids); Cyanoptila
(Muscicapide); FEaphona (Fringillidie) ; Dendrotveron (Colum-
bidee) ; Lophophorus, Tetraophasis, Crossoptilon, Puerasia, Thau-
malea, and Tthaginis (Phasianide). This may be called the
sub-region of Phensants ; for the above six genera, comprising
sixteen species of the most magnificent birds in the world, are
all confined to the temperate or cold mountainous regions of
the Himalayas, Thibet, and China: and in addition we have
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most of the species of tragopan (Cleriornis), and some of the

true pheasants (Phasianus).

The most abundant and characteristic of the smaller birds are
warblers, tits, and finches, of Palearctic types; but there are
also a considerable number of Oriental formns which penetrate
far into the country, and mingling with the northern birds
give a character to the Ornithology of this sub-region very
different from that of the Mediterranean distriet at the western
end of the region. Leaving out alarge number of wide-ranging
groups, this mixture of types may be best exhibited by giving
lists of the more striking Palearctic and Oriental genera which

"~ are here found intermingled.

ParzarcTiC GENERA,

[PanT 101

Brnvima, Convina. ArAtrDing,
Erithacus, Fregilus. Otocorys. y
Rutioilla. Nucifraga, Picins, #’
Locustelln. Pica. Picoides.
Cyanecula, Cyanapica. Picns.
Sylvia. Garrnlus. Hyopicns,
FPotamodus. AMPELIDE, ooaps,
Reauloides. Ampelis, Yuxcinz.
Regulus, FarseILLID.E. Yunx.
Accentor, Fringilln, PrenocLips.
Cr¥orinz. Cliryzomitris. Syrehaptes.
Cinclus, Chlorospiza. TETRAONIDA.
TROGLODYTIDE. Passer. Tetran,
Troglodytidue Coceothraustes, Tetraogallus,
CerrHiDE Pyrrhula, Letrwa, A
Certhin, Cyurpodncnn, Lagopus.
Bitta, Uragus., VuLTURIDE.
Tichodroma. Loxia. it
Paninz, Linota. ultur,
Purus. Emberizu. Farcoxine,
Lophophanes. SToR¥IDE. Archibuteo.
Acredunla. Bturnus,
ORIENTAL GENERA,
SYIvniDE Srivnps—{continued). Tivarnpe
Sﬁ& Abrornis, Aleippe.
Calliope, Copsychus, Timalia, /!
Larvivora. TURDIDE Pterocyelus. "'i
Tribura. Oreocinels. Garralax. e
Horites, Trochalopteron.




CHAP. X.] THE PALARARCTIC REGION. 295
ORIENTAL GENERA—continued.
TrarinE—(continied). Muscicarinz. Picin.z.
Pomatorhinus, Xanthopygin, Vivia.
Suthora. Niltava. Yungipicus.
Paxvema, Tchitrea. Geeinus,
Gmm.mm,mnm. cﬂﬁ\"lq& Conacrins,
Enicurns. W Eury e
Myiophonus. NECTARINEID.E. ALCEDINID.E.
TROGLODYTID . e i Halcyon.
Poepyg. L'IGTMJIL}-IB.E. Ceryle.
LioTRIcHID.E, Nemoricola. UruriDE,
Liothrix. Diczm.e. Upupa.
Eﬂ;iﬂtu& Zosterops. Psn'rmm‘i.
p Fri¥emune, Palmornis.
TCHONOTID®, A ;
Microscelis, P;tgglﬂplhmulsa. CoLuspinz.
Pyenonotus, Treron.
. Procern.z, Tanthenas,
Tpsipetes. Munia. Macropygis
CavreErnacIDE. paalle
Pericrocotus, STURNIDE, . PiastANIDE.
DicrRURIDE, Acridotheres. Phasianus.
5 Bturnia. Ceriornis.
Diorurus.
Chibin. Prrrina, STRIGIDE.
Puchanga. Pitta. Seopa,

In the above lists there are rather more Oriental than Pale-
arctic genera; but it must be remembered that most of the
OTIEr are summer migrants only, or stragalers just entering the
sub-region ; whereas the great majority of the latter are per-
manent residents, and a large proportion of them range over the
greater part of the Manchurian district. Many of those in the
Oriental column should perhaps be omitted, as we have no exact
determination of their range, and the limits of the regions are
very uncertain, Tt must be remembered, too, that the Palmarctic
genera of Sylviidee, Paridee, and Fringillidse, are often represented
by numerous species, whereas the corresponding Oriental genera
have for the most part only single species; and we shall then
find th:a-,tt except towards the borders of the Oriental region the
Palwarctic element is strongly predominant. Four of the more
especially Oriental groups are confined to J apan, the southern

q
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extremity of which should perhaps come in the Oriental region. £\

The great richness of this sub-region compared with that of
Siberia is well shown by the fact, that a list of all the known
land-birds of East Siberia, including Dahuria and the compara-
tively fertile Amoor Valley, contains only 190 species ; whereas
I"ére David's catalogue of the birds of Northern China with
adjacent parts of East Thibet and Mongolia (a very much

_ smaller area) contains for the same families 366 species. Of the
Siberian birds more than 50 per cent. are European species, while
those of the Manchurian sub-region comprise about half that
proportion of land-birds which are identical with those of
Europe,

Japan is no doubt very imperfectly known, as only 184 land-
birds are recorded from it. Of these twenty-two ave peculiar
species, a number that would probably be diminished were the
Corea to be explored. Of the genmera, only nine are Indg.
Malayan, while forty-three are Palearctic.

Plate IIT—Seene on the Borders of North- West China and
Mongolia with Characteristic Mamumalia and Birds, — The
mountainous districts of Northern China, with the adjacent
portions of Thibet and Mongolia, are the head-quarters of the

pheasant tribe, many of the most beautiful and remarkable
species being found there only. In the north-western provinces
of China and the southern parts of Mongolia may be found the
species figured. That in the foreground is the superb goldey
pheasant (Thaumalea picta), a bird that,can hardly be surpasseq
for splendour of plumage by any denizen of the tropies, The
large bird perched above is the eared pheasant (Crossoptilon
aurilim), -a species of comparatively sober plumage but of
remarkable and elegant form. In the middle distance is Pallpgg
sand grouse (Syrrhaptes paradozus), a curious bird, whose native
country seems to be the high plains of Northern Asia, but whiel,
often abounds near Pekin, and in 1363 astonished Europeay
ornithologists by appearing in considerable numbers in Centrg)
and Western Europe, in every part of Great Britain, and even

in Ireland. b (
The quadruped figured is the curious racoon dog (Nyefereutes

|
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Y Procyonoides), an animal confined to North China, Japan, and

)

the Amoor Valley, and having no close allies in any other part
of the globe. In the distance are some deer, a group of animals
very abundant and varied in this part of the Palearctic region.

Reptiles and Amphibia—Reptiles are scarce in North China,
only four or five species of snakes, a lizard and one of the Geck-
otide occurring in the country round Pekin. The genus Halys
is the most characteristic form of snake, while Callophis, an
oriental genus, extends to Japan. Among lizards, Plestiodon,
Maybouya, Tachydromus, and Geeko veach Japan, the two latter
being very characteristic of the Oriental region.

Amphibia are more abundant and interesting ; Hynobius,
Onyehodactylus, and Sicholdtia (Salamandride) being peculiar
to it, while most of the European genera are also represented.

Fresh-water Fish—Of these there are a few peculiar genera ;
as Plecoglossus (Salmonidee) from Japan; Achilognathus, Pscu-
doperilampus, Ochetobius, and Opsariiehthys (Cyprinids); and
there are many other Chinese Cyprinidme belonging to the border
land of the Palwarctic and Oriental regions.

Insects—The butterflies of this sub-region exhibit the same
mixture of tropical and temperate forms as the birds. Most of
the common European genera are represented, and there are
species of Parnassius in Japan and the Amoor. Isodema, a
PE““]:'M: genus of Nymphalide is found near Ningpo, just within
o Ih_mlt_ﬁi and Sericinus, one of the most beautiful genera of
Papilionide is peculiar to North China, where four species occur,
thus balancing the Thais and Doritis of Europe. The genus
Zephyrus (Lycenidee) is well represented by six species in Japan
and the Amoor, against two in Europe. Papilio paris and
F. bianor, magnificent insects of wholly tropical appearance,
abound near Pekin, and allied forms inhabit Japan and the
Amoor, as well as P demetrius and P. aleinous helonging to
the “ Protenor ” group of the Himalayas. Other tropical genera
occurring in Japan, the Amoor, or North China ave, Debis,
Neope, Mycolesis, Ypthimia (Satyride); Thaumantis (Mor-
phidee), at Shanghae ; Buripus, Neptis, Athyma (Nymphalide) ;
Terias (Pieridee) ; and the above-mentioned Papilionide.

g2
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Coleoptera.—The beetles of Japan decidedly exhibit a mixture

of tropical forms with others truly Palearctic, and it has been
with some naturalists a matter of doubt whether the southern and -

best known portion of the islands shonld not be joined to the
Oriental region. An important addition to our knowledge of
the insects of this country has recently been made by Mr. George
Lewis, and a portion of his collections have been described by
various entomologists in the T'ransactions of the Entomological
Society of London. As the question is one of considerable in-
terest we shall give a summary of the results fairly deducible
from what is now known of the entomology of Japan; and it
must be remembered that almost all our collections come from
the southern districts, in what is almost a sub-tropical climate :
so that if we find a considerable proportion of Palwarctic forms,

we may be pretty sure that the preponderance will be much
greater a little further north.

Of Carabide Mr. Bates enumerates 244 species belonging to

84 genera, and by comparing these with the Coleoptera of a

tract of about equal extent in western Europe, he concludes that

there is little similarity, and that the cases of affinity to the forms
of eastern tropical Asia preponderate. By comparing his genera
with the distributions as given in Gemminger and Harold's
Catalogue, a somewhat different result is arrived at. Leaving
out the generic types altogether peculiar to Japan, and also those
genera of such world-wide distribution that they afford no clear
indications for our purpose, it appears that no less than twenty-
two genera, containing seventy-four of the Japanese species, are
either exclusively Palearctic, Palearctic and Nearctic, or highly
characteristic of the Palmarctic region; thEP come thirteen genera
containing eighty-seven of the species which have a very wide
distribution, but are also Palwearctic : we next ha*_nre seventeen
genera containing twenty-fonr of the Japanese species which are
decidedly Oriental and tropical. Here then the fair Eﬂfnp&risun
is between the twenty-two genera and seventy-four species whose
affinities are clearly Palaarctic or at least north temperate, and
seventeen genera with twenty-four species which are Asiatic
and tropical; and this seems to prove that, although South
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Japan (like North China) has a considerable infusion of tropical
forms, there is a preponderating substratum of Palearctic forms,
which clearly indicate the true position of the islands in zoolo-
gical geography. There are also a few cases of what may be
called eccentric distribution ; which show that Japan, like many
other island-groups, has served as a kind of refuge in which
dying-out forms continue to maintain themselves. These, which
are worthy of notice, are as follows: Orthotrichus (1 sp.) has
the only other species in Egypt; Tvechichus (1 sp.) has two
other species, of which one inhabits Madeira, the other the
Southern United States ; Perileptus (1 sp.) has two other species,
of which one inhabits Bourbon, the other West Europe; and
lustly, Crepidogaster (1 sp.) has the other known species in
South Africa. These cases diminish the value of the indications
afforded by some of the J apanese forms, whose only allies are
single species in various remote parts of the Oriental region.

The Staphylinida have been described by Dr. Sharp, and his
list exhibits a great preponderance of north temperate, or cosmo-
politan forms, with a few which are decidedly tropical. The
Pselaphide and Scydmenide, also deseribed by Dr. Sharp,
exhibit, according to that gentleman, “ even a greater resemblance
to those of North America than to those of Europe,” but he says
nothing of any tropical affinities. The water-beetles are all
Ei}i'-hEl' Palzarctic or of wide distribution,

‘Tlm_ Lucanidee (Gemm. and Har. Cat., 1868) exhibit an inter-
mingling of Palearctic and Oriental genera.

_ The Cetoniida (Gemm. and Har. Cat. 1869) show, for North
China and Japan, three Oriental to two Palwarctic genera.

The Buprestida collected by Mr. Lewis have been described
by MI:, Edward Saunders in the Journal af the Linnwan Society,
vol. xi. p. 509. The collection consisted of thirty-six species
belonging to fourteen genera. No less than thirteen of these
828 known also from India and the Malay Islands; nine from
]:.anpe; seven from Africa; six from America, and four from
Ghlma. In six of the genera the Japanese species are said to be
allied to those of the Oriental region ; while in three they are
allied to European forms, and in two to American. Considering
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the southern latitude and warm climate in which these insects
were mostly collected, and the proximity to Formosa and the
Mulay Islands compared with the enormous distance from
Furope, this shows as much Palearctic affinity as can be
expected. In the Palearctic region the group is only plentifal
in the southern parts of Europe, which is cut off by the cold
platean of Thibet from all direct communication with Japan;
while in the Oriental region it everywhere abounds and is, in
fact, one of the most conspicuous and dominant families of
Coleoptera.

The Longicorns collected by Mr. Lewis have been described
by Mr. Bates in the Annals of Natural History for 1873, The
number of species now known from Japan is 107, belonging to
sixty-four genera. The most important genera are Leptura,
Clytanthus, Monohammus, Proonctha, Evocentrus, Glenea, and
Oberea.  There are twenty-one tropical genera, and seven
peculiar to Japan, leaving thirty-six either Palmarctic or of very
wide range. A number of the genera are Oriental and Malayan,
and many characteristic European genera seem to be ahsent ;
but it is certaiu that not half the Japanese Longicorns are yet
known, and many of these gaps will doubtless be filled up when
the more northern islands are explored.

The Phytophaga, described by Mr. Baly, appear to have a
considerable preponderance of tropical Oriental forms.

A considerable collection of Hymenoptera formed by Mr.
Tewis have been described by Mr. Frederick Smith ; and exhibit
the interesting result, that while the bees and wasps are decidedly
of tropical and Oriental forms, the Tenthredinide and Iehueu-
monidee are as decidedly Palmarctic, “the general aspect of the
collection being that of a European one, only a single exotic
form being found among them.”

Remarks on the General Chavacter of the Fauna of Japan —
From a general view of the phenomena of distribution we feel
justified in placing Japan in the Palwarctic region ; althongh
some tropical groups, especially of reptiles and insects, have
largely occupied its southern portions ; and these same groups
have in many cases spread into Northern China, beyond the

P
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usual dividing line of the Palmarctic and Oriental regions. The
causes of such a phenomenon are not difficult to eonceive. Even
now, that portion of the Palmarctic region between Western
Asia and Japan is, for the most part, a bleak and inhospitable
region, abounding in desert plateaus, and with a rigorous climate
even in its most favoured districts, and can, therefore, support
but a scanty population of snakes, and of such groups of
insects as require Hlowers, forests, or a considerable period of
warm summer weather; and it is precisely these which are
represented in Japan and North China by tropical forms. We
must also consider, that during the Glacial epoch this whole
region would have become still less productive, and that, as the
southern limit of the ice retired northward, it would be followed
up by many tropical forms along with such as had been driven
south by its advance, and had survived to return to their
northern homes,

It is also evident that Japan has a more equable and probably
moister climate than the opposite shores of China, and has also
a very different geological character, being rocky and broken,
often voleanie, and supporting a rich, varied, and peculiar vege-
tation. It would thus be well adapted to support all the more
hardy denizens of the tropics which might at various times
reach it, while it might not Le so well adapted for the more
Loreal forms from Mougolia or Siberia. The fact that a mixture

“of such forms ocenrs there, is then, little to be wondered at, but

We may rather marvel that they are not more predominant, and
that even in the extreme south, the most abundant forms of
wammal, bird, and insect, are modifications of familiar Palmarctic
types. The fact clearly indicates that the former land con-
nections of Japan with the continent have been in a northerly
rather than in a southerly direction, and that the tropieal immi-
grants have had difficulties to contend with, and have found the
land already fairly stocked with northern aborigines in almost
every class and order of animals.

General Conclusions as to the Fauna of the Palwarctic Re-
gion.—From the account that has now been given of the fauna
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of the Palzarctic region, it is evident that it owes many of its
deficiencies and some of its peculiarities to the influence of the
Glacial epoch, combined with those important changes of physi-
cal geography which accompauied or preceded it. The elevation of
the old Sarahan sea and the complete formation of the Mediterra-
nean, are the most important of these changes in the western
portion of the region. In the centre, a wide arm of the Arctic
Ucean extended southward from the Gulf of Obi to the Aral and
the Caspian, dividing northern Europe and Asia. At this time
our European and Siberian sub-regions were probably more
distinet than they are now, their complete fusion having been
effected since the Glacial epoch. As we know that the Himalayas
have greatly increased in altitude during the Tertiary period, it is
not impossible that during the Miocene and Pliocene epochs the
vast platean of Central Asia was much less elevated and less
completely cut off from the influence of rain-bearing winds. It
might then have been far more fertile, and have supported a rich
and varied animal population, a few relics of which we see in
the Thibetan antelopes, yaks, and wild horses. The influence
of yet earlier changes of physical geography, and the relations of
the Palzarctic to the tropical regions immediately south of it,
will be better understood when we have examined and diseussed
the faunas of the Ethiopian and Oriental regions.

A
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TABLES OF DISTRIBUTION.

Ix construeting these tables showing the distribution of vari-
ons classes of animals in the Palearctic region, the following
sources of information have been chiefly relied on, in addition
to the general treatises, monographs, and catalogues used in
compiling the fourth part of this work.

Mammalie.—Lord Clement's Mammalia and Reptiles of
Europe ; Siebiold's Fauna Japonica ; Pire David’s List of
Mammalia of North China and Thibet ; Swinhoe's Chinese
Mammalia ; Radde's List of Mammalia of South-Eastern Siberia;
Canon Tristram's, Lists for Sahara and Palestine; Papers by
Professor Milne-Edwards, Mr. Blanford, Mr. Sclater, and the
local lists given by Mr. -A. Murray in the Appendix to his
Geographical Distribution of Mammalia.

Birds—DBlasius’ List of Birds of Europe; Godman, On
Birds of Azores, Madeira, and Canaries ; Middendorf, for
Siberia; Pére David and Mr. Swinhoe, for China and Mongolia ;
Homeyer, for East Siberia; Mr. Blanford, for Persia and the
high FHim‘ﬂa}'ﬂﬂ; Mr. Elwes's paper on the Distribution of
Asiatic Birds: Canon Tristram, for the Sahara and Palestine;
“Professor Newton, for Teeland and Greenland; Mr. Dresser,
for Scandinavia; and numerous papers and notes in the Ibis;
Journal fiir Urnithologie ; Annals and Mag. of Nat. History ; and
Proceedings of the Zoological Society.

Heptiles and Amphibia,—Schreiber's European I-I‘grpeﬁzﬁbg}'
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to belong to it.

Numbers are not consecutive, but correspond to those in Part 1V,

TABLE T.
FAMILIES OF ANIMALS INHABITING THE PALEARCTIC REGION

&

ExprAxaATION.

Names in ifalies show families peenliar to the region,
Names inclosed thos {......} barely enter the region, and are not considered properly

Order nnd Family.

MAMMALTA.
PRIMATES.

4, Cynopithecids

CHIRorTELA,

8. (Pteropide) .
11. Rhinolophida

12, Vespertilionida
13, Noctilionide ...

INSECTIVORA.

15, Maecroscelididae II

17, Erinaceils
2. Tu]p[lfm...

22 Soricida....

CARNIVORA.

93, Falidm . ...
25. Viverride
27, Hyunide
28, Canidm ...
20, Mustelide
a1, Eluride

32, Umsidm ...
33, Otariide...

84, Trichechida:

85, Phocida

CETACEA:
36 to 41 var

BinENIA
44, Munntidm

UsGuLATA:

43, Equide ...
47. Buiile

48, Camelide
0. Cervidee ...
2. Bovide ...

Sub-reginns

|1

| k] |
|

Range beyomd the Region,

Ethiopian, Oviental

Tropics of K. Hemisplers
Warmer parts of E.. Hemis.

Losmopolite /
Tropical regions

! ;
Ethiopian

(hriental, 3. Africa
Nearctie, Oriental
Cosmopolite, excl. Australin aml 8, America

. | ATl pegions bt Anstralian

Ethiopian, Oviental

Ethiopian, Oviental
| ALl regions but Australian i
All regions but Australion

Uhrientul

Nenretio, Oriental, Andes

W, aml 8, tempernte zones

Arotie reglons

N, oud 8, tempernts zones

Oeennii

Tropics, from Brazil to N, Australia

Ethiopian

Cosmopolite, excl, Nearetic reg. and Ausivalia
Andes \
All pegions but Ethiopian aml A nstealinn

Al pegions but Neoliopdcal and Australisn

'h—-\_'
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2. Corvidm ...,
23. (Nectariniidm) |
24, (Dieaidmw)

| Cosmopolite

| Ethiopian, Oriental, Australian
| Ethiopian, Orieutal, Austealion
— | Nearvctic

— | Uosmopalite

— | All roprions bt Anstralinn

— | Eastern Hemizpheore

A Bub-regions.
Ovderand Family. | % | 58| 4 | 2 Range beyond the Region,
flzE| B | &
& (28| % | 3
| [ i S

HYRACOIDAE, ' : |

54. (Hyracide) . ‘ 1 | Ethiopian family

RopExTIA I ' | : !

55. Muridee ... .. | — —  —  — |Almast Cosmopolite

56. Spalacide ... — — — | Ethiopinn, Oriental
&7. Dipodide ... | — | — | — | Ethiopian, Nearctic

$1 gﬁcmi‘a —_— - | — |- gﬁ_thiupinn

i richoe —_— — | caretic

61. Sciuride... ... | — l S !Mt regions but Australian

64, Octodontide ... | —_ Alyssinia, Neotropical

gg, I}iftnc:_ﬂm o | = | ! Ethiopian, Orienta

;4 pomyida ... | - Kearctio

0. Leposiden: .. |t — | =] =AW regions but Anstralian

|
BIRDS, |
Passenes, = A s [
{b—-- 1 Tardide... .. | — | — | — | — | Cosmupolite
! 2.8 lﬁi{ilm B | =l hi 2 Cosmogmlite ]
8 Timaliide .., | — | — | — | — | Ethiopian, Oriental, Aunstealinn
;. .El:::lr:{l: I — | — | — | — | Mearetic, Oriental
. Clinelis wie | — | — | — | — | Oriental

6. Troglodytidee... | — | — | — | — | American, Oriental

8, Certhiidx . | — | — | — | — | Oriental, Nearetic

B, Sittide ... — | — | — | — | Mearetie, Oriental, Australian, Madagasecar
10, Paride ... .. | — | —| | — |Nearctic, Oriental, Austealian [t]
13. Pyenonotidie ... = — | Uriental, Ethiopian
14, Oriolide... ... | — | — | — | — | Ethiopian, Oriental, Australian
17. Muscicapide .., Eastern Hemisphere
18, Laniide ... _,, — | = | — | Eastern Hemisphere and K. America

29. Ampelide ., |
30, Hirundinidme

83. Fringillida

85, Sturnidm

a7, Alandidme

35, Motacillidm =
47, (Pittide) .

Uikt F ]
o
B R

All regions lmt Neotropical
L]

Usimopolite . o
Uriental, Aunstralian, Ethivpisn

Proanrs.

51, Picidm ..

52, Yungidme

53, Cuealile: e
62, Coraciidm |
'1"! 63. Meropidm o)

1R I Il 14

— | — | All regions but Australian '
— | — |N, W. India, N, E. Africa, & Africa
— | — | Almoet Cosmopnlite ;

— | — | Ethiopinn, Oriental, Australian

1

A

1
; | | Ethiopinn, Oriental, Aunstralion
67, @EE i il e | ] -Cmmn[\ulirte : :
EEL U[ml:mim | — | Ethiopian, Oriental
73. Caprimulgide | — { — | == | Cosmopolite

7i Cypeelidm ., | | — | Almest Cosmopolite
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Bnb-regions.
Order mud Famlly. | € | B3 2 Range beyond the Region.
|58 g
HEL E 3
COLUMBE.
8% Columbide ... | — | — | — | — | Cosmopolite
GALLIRE.
g8, Pteroelidm .., | — | = | = | — | Ethiopian, Tndian
87. Tetraonida .., — | — | — | Heavetie, Ethiopian, Qriental
88, Phasinnida ... — | — | = | Oriental, Ethiopian, Nearotic
80, Turnicide .. — — | Ethiopian, Oriental, Australisn
ACOIPITRES. .
o4, Valturide ... | — | — | — | — | All regions but Australian
08. Faleonidm .. [ — | — | — | — [Cosmopolite
07, Pandionide... | — | — | — | — | Cosmopolita
98, Btrigidm ... | —| — | — | — | Cosmaopolite
GRALLE
90. Rallidme ... Cosmopolite
100, Scolopacidm... Cosmopolite -
104. Glarcolide ... Ethiopian, Oriental, Aunstralian
105. Charadriide. ., Cosmopolite

106, Otidide
107, Gruidm
113, Ardeiidme

114. Plataleide ...

115, Ciconiida

A%SERES.

118, Anntidme
118, Laridm ..
120,
121,
123,
124

125, Aleidae ...

REFTILIA.
OrPHIDIA.

2 lopirdae,
, Calamariide...

s

117, Phanicopterida

FProcellariidie

Pelecanidme ...
Colymbide: ...
Podicipide ..

. Oligodontida

. Homalopsida

1
i1
L
7. Colubride ...
8
B.

. Peammophida:
Eryeidm .o ..
. Elapidee... ..

Crotalide ..,

24
25. Viperida

Ethiopian, Oriental, Australinn
Fastern Hemisphere, and ¥, America
Cosmopolite

Almost Cosmopolite

Wearly Cosmopalite

Weatropical, Ethiopian, Indian

o 1 S R
o 1t |
L RS
00 6

Cosmaopolite

Cosmopolite .

Cosmopolite .
Cosmopolite

Arctic anid W, Tempernta

| Cosmopolite

1 N. Temperate zona

R
| 1]
[ ] BSSI

All regions at Kearetic

| All ather regions

| Driental and Neotropical
Almost Cosmopalite
Oriental, and all other regions
Ethiopian aml Oriental
Oriental and Ethiopian

— | Australinn and all other regions
— | — | Xearctic, Neotropical, Oriental
— | Ethiopian, Oriental
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A

X

Order amd Fumily.

LACERTILIA. i
26. Trmﬁagl
28. Amphisbenids
30, Varanidm
33, Lacertids
34, Zonuride i
41. Gymnopthal-
mj:]if... S
45, Beincide ..,
46, Ophimnoride
47, Sepide ...
49, Geekotide
61. Agnmide ...
62, Chiamuneleonidm

CHELONTA.

67. Testudinide ..,
59, Trionyehidm ...
60. Cheloniide

AMPHIBIA,
URODELA.

3. Proteide 5
b, Menopomida,..
6, Salomandrida

AXOTRA,

10. Bufonidm ...
13. ﬁnmbimturiﬂm
15. Alytidme... ...
17. Hylidm ... ...
15, sPolypedatidme
19. Banidm ... ...
20, Discoglosidae

FIGHES (FRESH-
WATER).
ACANTHOPTERYGIL
1. Gasterosteidm
3. Percide .., =
12. Scienide
28, O e .,
a7. Atherinidie

PHYS0STOML.
50, Siluride...
€5, Bnlmonide

70, Esocidwe ...

il. Umbride ...
73 GFprinP:inntiJm
75, Cyprinide

111

] Europi,

Il

8 1
1]

LI I I

il

Bub-regions,
LR
-]
HE|E

0]

i

Japan

11

Range beyond the Region.

Ethiopian, Nontropical

Oriental, Etliopian, Australian
All continents but American
America, Africa, N, India

Ethiopian, Australian, Neotropical
Almost Cosmopolite

Ethiopian

| Almaost Cosmopelite

| All eontinents but Ameriea
Ethiopinn, Oricutal

ATl continents but Aunstralin
Ethiopian, Oviental, Nearctic
Muorine

Nearctic
Nearctie
Nearctic to Andes of Dogota

All continents but Anstralin
He ical, New Zealand
All regions but Oriental

All regions but Ethiopian
All the regions

Almost Cosmopaolite

All regions but Neorctie

Nearctic
| ATl regions but Anstralinn
All regions hut Austrulian

. America and Australin

| All warm regions

Neavcetic, New Zealand

Nepvetie

Nearetio

All regions Tat Aunstmalia

| Al regions but Australian and Neotropieal
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¥

S_ILT:-WE'I-:M. E
Order and Family. g é'—" | | L Range beyond the Region. = T
AR
T N et I L. ® 3

GAxoIDEL i
86, Accipenseride | — | — | — Nearctic
97. Polydontidme .., || — Hearstic

INSECTS. ™ LEPI- [0
DOPTERA (PART). |

Dourst (Brrree- -

FLIES). [

1, Danside .. |—|—| .|— Al tropical regiona

g8, Batyride .. | — | — | — — Cosmopolite

8 Nymphalide.., | — | —  — | — | Cosmopolita

B. Libytheids .. | — | — | All continents but Aunstralin
.}g. Emmll&nidm e -g’bs&uh fll'ﬂt!: Nearctic region and Australia

yemn — | = — | = |Cosmaopeli

C Pl == =1 'Ummcrgglitu
15, Papilionide ... | — | — — | — Cosmopolite
18. Hesperide .| — | — — —  Cosmopolite

SPHIRIGIDEA. | !
17. Eygenide ... | — | —  — —  Cosmopelite
21, Si':‘:'g;idw | — | === E’wh\uf:?cnl
22 rilde ... | — | — —  — | Absent ouly from Anstralia
28, Sphingide ... | — | — | —  — | Cosmopnlite

CoreorrerA,—Of about B0 families into which the Coleoptern are divided, all the
nore important are cosmopolite, or nearly so. 1t would therefore unnecessarily ocenpy
space to give tables of the whola for each region.

Laxp SueLrs,—The more important families being cosmopolite, and the smaller
ones heing somewhat uncertain in their limits, the reader ia referred to the account of
the familics and ora under sach region, and to the chapter on Mollusea in the con-
eluding part of this worlk, for such information as ean be given of their distribntion.

= L

il
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A

TABLE 1II.

LIST OF THE GENERA OF TERRESTIAL MAMMALIA AND RIRDS
INHABITING THE PALEARCTIC REGION.

ExXrLARATION,

Wames in flalics show genera pecnlinr to the region,
¥ames inclosed thus (...) show genera which just enter the region, but are not considered

Iy to belong to it
Cenera which undeubtedly belong to the region are numbered consecutively.

MNANMALIA.
b | i
. Order, Family, ad ! 22 Ramgs within tho Reglon. Range berond the Regivn,
|l g S
PRIMATES,
SEMROPITHECIDE.
(Semmopithecus 1 | Eastern Thibet) Oriental genus
l?" CYROPITHECIDE.
1. Macacus ... 4 | Gibraltar, ¥. Afriea, E, Thibet| Oriental
to Japan
CHIROPTERA.
Przr}l,urm.w.
(Pteropus. ... | 2 | Egypt, Japan Tropics of the E. Hemis,
{Xantharpyin ... | 1 [N, Africa, Pnicsiine} Oriental, .-\ustr::-hlu.'lnyu.n
RursororHine.
2. Rhinolphus ... | 9 | Temperate & Southern parts of Warmer parts E. Hemi-
. Hegion sphers
{J":SL‘_HEE i 1 | Egypt) Ethiopian, Java
| fhinapoina 1 | Egypt, Palestine) [1] Tndia
(Nycteris... 1 | Ezvpt) Nubia, Himalaya
VESPERTILIDNIDE,
3. Vesperngo 1 | Biberia, A land 7
4. Otonyeteris ..o 1 Egnl:t.h P H
&. Vespertilio 85 | The whole region Cosmaopalite
{Kerivoula 1 | M. China) Oriental, 8. Africa
6. Miniopteris 1 | 8. Earope, M. Africa, Japan 8. Afrie. Malaya, Ansiral.
7. Plecotus ... .., 1|5, Euml'm Him&la_fnx
8. Barbastellus ... | 2 [AMid and 8 Europe, Palestine Darjecling, Timor
NoCTILIONTIE. |
8 Molossus ... 2 |8, Europe, N, Africa { Ethiop., Neotrop., Aus-
. INSECTIVORA. v
j —-  ERINACEIDE.
/ 10. Erinaceus 4 | The wholeregion ; excl. Japan | Oriental, Africa.
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FEREe TN 5 Z'g Range within the Reglon. Rangs beyond the nm_AéL
il
TALPIDLE,
11, Tafpa ... .. | & |The whole region N. India
12, Seaptochirvs ... | 1 |N. China
13. dAnurosorea 1 | N. China
14, & 1 | ¥, China
15. Myogals ... 2 | 8. E. Russie, Pyronees
16. Neetogals... .. | 1 |Thibet
17, Urotrichus 1 |Japan N. W. America
18. Lfropsilus... 1 | E. Thibet
SORICITLE.
19, Borex 10 | The whole region Agaent From Australia &
20, Crocidur... 4 |W. Europe to N. China |
CARNIVORA.
Ferine. i
21, Felis... 12 wif w]'{::li.c region ; excl extreme! All regions hut Austral,
v ort
23, Lyncus 8 |8 Europe to Aretic sea Amerien K. of 66° ¥, Lat,
VIVERRIDE.
Yiv i 1 | K. Chinoa) .| Criental and Ethiopian
25 Ig.,i:;;ﬁ 1 |8 Enrope & N, Afrea, Palestine| Ethiopian
(Herpostes 1 |N. Alfrica, Spain [T], Palestie) | Oriental and Ethiopian
HyExIDE. ; § g P
94, Hymna ... 1 | N, Africa and 8. W. Asia Ethiopian, India
Caxwine:
5. Cani 4 | The whole region All reg. Lut Anstral. [1]
2& Nwlimm 1 | Japan, Amoorland, W, China
MUSTELIDE. i -
7 | ¥. Enrope and Asia, E. Thibet |Oriental, Nearctio
g; }‘I;:;;Eus 3 | W. Europe to K. E. Asia ..'
29, Mustela ... 10 | The whole region Nearctie, Ethiop., Hima-
. - _qlu}';;,_l Pern
i 2 | Europe aml Siberia N. America, N, Indi
80, Vison 1 ; A(ﬁh}m‘l. ‘ Ly
. Gualo.. 1 | The Arctic regions retiec America
3. Lutra 2 | The whole region Oriental
; y 1 | Japan o
gi" %:ﬂ;m;m 1 |N. Asinand Japan : California
85, AMeles 3 | Cen. Enrope, Palestine, N, Chiva, | China to Hongkeng
Japan
ELoRIng.
36, Elurus ... 1 |8, B Thibet Nepal
37, Aluropus 1 |E. Thibet
Uusine.
85, Thalassarctos ... | 1 |Arctic regions Arctic Ameriea ;
39, Ursus 4 | The whele region Oriental, Nearctic, Chil

e

—w‘-f"..‘.-_-r R T g — u-._.ﬂ.z-_nr..:jmm

|
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Order, Family, sna | 52
A‘ iant 23 Range within the Region. Range beyond the Region,
=5
OTARIIDE.
40, Callothinus .. | 1 [KamschatkaandBehring's Straits
41. Znlophus— 1 | Japan i California
42, Eumetopias 1 | Japan, Behring’s Straits Californin
TRICHECHIDUE, ]
48, Trichechms ...| 1 |Polar Seas Arctic Ameriea
Puocinm
44. Callocephalus... [ 3 | Worth Sea, Cospian, Lake Bailal Greenland
45. Pagomys .. 2 [ North Sea, Japan N. Pacific
46, Pagophilos 2 | Korthern Seas N. Pacific
47. Thom ... 2 | Korthern Seas K. Pacifie
48, Halichurus 1 | Horth Sea and Baltic Greenland
49, Pelagius ... 2 | Madeirs to Black Hes
50. Cystophora 2 | N. Atlantic H. Atlantie
BIREKIA. ... i o z g : i Tropies & Beliring'sStrts,
CETACEA. ... i : i : Oeeanie
{VﬂHEULAT}..
Equing,
51, Equus 4 [Cent. & and W. Asin &N. Afrien) Ethiopion
BUing.
52, Bus ... wo| 2 | The whole region Oriental, Austro-Malayan
CAMELID®E,
58, Camelus ... 2 | Deserts of Cent, and W. Asia and
) N. Africa
CERVIDE,
g;- :1";15-"-"’ i 1 | North Europe and Asin ¥, America
5 cﬂm-m Lk 1 | Arctie Enrope and Asin Arctie Ameriea
;,_- Dil"'ﬂs 8 | The whole region All regions but Anstral,
hé ARG 1 | Mediterranean district
- Elaphadus 1 |N. W. China
50, Lophotragus 1 [N, China
B0, Cupreolus 2 | Temp. Envope and W, Asia and
N. China
61. Moschus ... 1 All'm:mrr R., X. China, to Hima-
Lyas
62. Hydropotes 1 | . China
SBDT%LB.
3. { Bos 1 | Earope, {not wilid) Oriemtal
g:' Bison ., 1 | Poland and Cancasus Nearutic
o Poephagus 1 | Thibet
iy Ddd:fm: o 1 | N. Afriea to Syrin
'D-..E' IYE .. 1 | K. Africa to Byria Ethiopian deserts
oi. [ Gazella ... 12 (N. Africa to Persin, and Beloo-| 8. Alrica, India
chistan
80, | Procapre « | 2 1W. Thibet and Mongolin
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Omder, Family, and
Genus,

70. | Sadge ...

71. | Puntiolops
{Aleephalus

72 Budoreas

8. Rupicapra ..

74. Nemorhedos ...

75. Capra

HYRACOIDEA
Hyracinz
(Hyrax

RODENTIA.
Murinz,

o M

7. Cricetus ...
. 18, Cricetulus

70 Merionea

80, Rhombomys
81, Peammonys
82, Sminthus
83. Arvieoln ...
&4. Coniculus

85, Myodes ...
&d. J} '
SPALACIDE,

87. Ellokius ...
8. Spalax

Thropine.
80, Dipus

Myoxine,
80, Myoxus ...

CABTORIDAE,
01, Castor

ScIvRIDE.
82, Ecinrus

93, Sciuropterus ..
84, Pteromys... ..

85, Spermophilus ...

96. Arctomys...

OCToposTINE.
B7. Ctenodactylus ...

HysTrioing,
98, Hystrix ...

Xo, of
speries,

=0 b D e |

BS
=

[y
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Bange within the Region.

E. Europe and W. Asia

W. Thibet

Syrin)

E. Himalayas to E. Thibet
Pyreness to Cancasus

E. Himalayas to E. China and

Japan )
Spain to Thibet and N.E. Aliica
Syria)

Tha whola region

The whole region

N. China

W. and Central Asia to ¥: China,
N. Africa

E. Enrope, Cent. Asia, N. Aflrica

Fgypt and Palestine

East Europe, Siberia

The whole region

N.E. Europe, Siberia

North of region )

Altai Mountains and ¥, China

8. Bussiaand 8. W, Siberin

Hungary and Greece to W, Asia,
FPalestine e

8. E. Europoe and N, Africa to
H, China >

Temperate parts of whole region

Temperate zone, from France to
Amoorland

The whola ﬂ:iiun
Finland to Siberia and Japan
Japan and W. China

China and

E. Euorope to N.
Kamschathka

Alps to E. Thibet and Kam-

schathka

N, Africa

Ethiopion genus.

Formosa

Ethiopian genus

E. Hemisphera

Ethiopian, Indian,

Arctic America
Nearctic

Africa, India
Ethiopian

N. America

Oriental, Nearctic
Oriental
Nearctic

Nearctic

| 8. Eorope, Palestine, N. China. .

Ethiopian, Oriental

Oriental to Sumatra,
HNilgherries, RockyMtns.

All regions but Austral.

Range beyomd the Region, il

=

Himalayas, Nearctic h#'

-
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’A Ord Fawily, and ?—i i
&% G:::h‘f' &N Range within the Hegion, Henge boyond the Region.
? =2
— —=
LacoMyYID®E
09, Lagomys 10 ‘ll"n:f}r: to E. Thibat and Eam- | Nearctic
atka
LEPORIDE
100. Lepus ... 12 | 'The whole region All regions but Austral.
BIRDS,
PASSERES.
TURDIDE
1. Turdus 18 | The whole region (excluding | Almost cosmupolite
) Spitzhergen)
2, Oreocinela 1 N.]E Asia and Japen, straggler | Oriental and Australian
. to Europe
4, Monticola 8|8 Eumprz, N, Afriea, Palestine, | Oriental and 8. African
i . China
(Bessornis 1 | Palestine) Tropical and &, Africa
Sroviipa.
4. Cisticola — ... | 1 |8 W. Europe, N. Africa, Jupan | Ethiop., Orient., Austral,
. [ A haius... | 10 | W, Europe to Japan Orient ; Ethiop., Austral,
6. | Dumeticole 4 | Nepaul, Lake Buifml, E. Thibet, i
high
7. | Polamodus 3 | W, and 8. Egrope, N. Africs,
{ E. Thibet
8, | Luscinfola 1 (8 Em'n}:c
8. | Locustella 7 | W. Europe and N, Africa to  India, winter migrants(f)
Jopims =~
10. | Bradyptetus ... | 2 | 8. Enrope and Palestine E. and 8, Africa
11. | Calameodus ..., |23 Europe, N: Africa, Palestine
12, pPhylloscopus... | 6 | The whole region  (excluding | Oriental
1. | m e western islands) y .
- | Hypolais 9 | Earope, N, Africa, Palestine, | China, Molueeas, India,
g China Africa
14 | Abrornis 2 | Cashmere, E. Thibet Oriental region
15. | Reguloides 2 | Europe and China N. India, Formosa
16..4 Regulus 4 | The whole region {(excloding | ¥, and Central Ameries
. Teeland, &e.) : :
17.  Aedon 2 | 8. Enrope, W. Asin, M. Africa | E. and 8. Africa
TS-J Tnier 2 | E E o and Palestine
18, | Melizophilus .., 2 | W. and 8. Europe, Sardinia . :
20, \Sﬂfﬁn - .| 6 |Madeirs to W. Indis, N. Africa [N.E. Africa, Ceylon mi-
grants (7)
2%, | Curruca 7 | Madeim to India, N. Africa E. Afrien, India, mi-
i grants
gg- Luscinia 2 | W. Europe, N. Aflrica, Persin
. | Cpanecnls a t Earope and N, Afriea to Kam- | Abyesinia and India
; | schatke mi ts
24, | Calliope 2 | N. Asin, Himalayes, China th. India (! migrant)
95, | Erithacis 3 | Atlantic Islands to Japan
26, | Grandals 1 | High Himalayas and B. Thibot

R 2
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Cndar, t-!:;u:{ﬂia].h il ';G!!é Range within the HEEIWTI- Range beyond the Reglon, _rt‘
i o
27. | Buticilla 10 | Ew. toJapan, ¥. Afr,, Himalayas | Abyssinia, India
23, | Larvivora 2 | E. Thibet, Amoor, Japan Oriental
29. Dromolmea 3 | 8 Europe, N. Africa, Palestine | Ethiopian ;
30. Saxicoln— ... | 10 | The whole region F. and 8. Africa, India
31 Cercomela ... | 2 | Palestine {a desert genns) N.E. Africa, N. W. Imlin
32. TProtincola 3 | W. Enrope, K. Africa to India Etlﬁ:gﬂflm to Crientel
83, Aeeenior ... 12 [ W. Europae te Japan; high | Himalayas (f) in winter
Himalayas
TiMALIIDE,
34, Plevorhinus 2 | Thibet and N. W, China
(Malacocerens ... | 1 | Palestine) Driental genus
(Crateropus — | 2 | N. Afriea, Parsia) Ethiopian gonus
{Trochalopteron 3 | E. Thibet) Oriental genus
(lanthocinela — | 2 [ E. Thibet) Oriental genus
Paxunme.
(Paradoxornis & | Himalayas aml E. Thibet) {7} Oviental penus
45, Conostoma 1 | High Himalayas and E. Thibet
6. Buthora ... 3 | E. Thibet Himalayag, China, For-
o 3 mosL
37, Panurws ... .| 1 |W. Europeto W. Siberia
48, Hoteromorpha., 1 | Nepanl amd E. Thibet, from - L
10,000 feet altitude W
80, Chelerds... 1 | E. Thibet
CrxeLmng,
40. Cinelus 5 | The whale region (Atlantie Is. | American highlands
i lands excluﬁﬂ'l.].
{Myiophonus ... | 1 | Turkestan, Thian-Shan Moun- | Oriental genus
T tuing, 8,000 feet
ROGLODYTITA.
A1, Troglodytes 4 | Levland and Britain to Japan Hai?lz-uﬂiﬂu&ﬂﬁnrl Nenre-
g , Hin
(Pnoepyga 2 | E. Thibet) Oriental gcnus“ ]
CERTHIIDE.
42. Corthin .. 2 | W. Ruroye to ¥. China Himala; i
; P - Ch o {5
43, Tichodrown 1 [ B, Emope to N. China .-Lh,rm:ﬂf‘ Nqﬂ::l:ijgh
SrTTIDE
44, Bitta 7 | W. Europe to Himalayas and | India, Nearetic
Japan
Parmpe.
45. Parus 20 | W. Europe to Kamsehatka, ¥, Nearctic, Oriental, Ethi-
46, Lophophanes ] }.‘u?“m:zj d Bigh i , Opian
47, dereduda.., .| g |wW. Eﬁm;»e :Ei 1H.]TEETir:EuMuml ot
48, Egithalus Kamsehatkn
118 E Europe Ethiopian /
Linrricams, -1 (
(Proparus,.. 4 /

Moupin, in E, Thibet)

e
Oriental genus and fam.
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Crdor, Family, and :% Range within the Reglon, Range beyond the Teglon.,
* =
-
PycxoxoTIDE.
40, Microscelis ... | 1 [Japan . Oriental genuns
50. Pyenonotus 3 Pﬂﬁiﬂ“'ﬂ- K. China, Japan Oriental and Ethiopian
ORIGLID.E,
51, Oriolus 2 | 8. Earope, China Ethiopian and Oriental
MuscIcAPIDE
52 Muscicapa 2 | W. and Central Europe Ethiopian.
53, Butalis 2 | W, Europe to Japan and China E.laml 8, Africn, Mo-
necis
54, Erythrosterna... | 3 E?I“hul Europo te N, China and) Oriental & Madagascar
. apan
{(Xanthopygia... | 1 |Japan) Oriental genus
{Enmyias— ... | 1 | E. Thibet) Crriental genns
(Cyanoptila 1 | Japan snd Amoor) Oriental genns
(Sipliin 1 | Moupin, E. Thibet) Oriental genns
556, Tehitren ... 2 | M. China and Japan Ethiopian amd Oriental
5 Laxune.
‘.? "0, Lanius 11 | The whole region {excl. Atlantic] Nearctic, Ethiopian,
“Islands) Oriental
{Talephonns 1 | N. Afvica) Ethiopian genns
CoRvIIE.
57. Garrulus ... 7 | W. Europe, K. Africa, to Japan [Himalayas, Formosa
58, Terisoreus 1 [ M. Europe and Siberia N. America
{Urocissa ... 2 | Caslunere, Japan) Crriental genns
50, Nucifrage 3 |W. Europe to Japan, and Hima-) Himalayan pive forests
lnyas )
80, Piog... + 5 | W. Eurcpe to China and Japan |8, China aml Formesa
migrants [1]
A1. Synwujn‘m 2 | Bpain, N, E. Asia and Japan
82, Corvus ... 12 | The whele region . Cosmopolite(excl. 5. Am.)
63. Fregilus ... 3 | W. Europe to M. Chion, Hima.
layas Abyssinian mountaing
NECTARINIIDE
{Arachnecthra 1 | Pulestine) | Oriental genus
DicEine, y
(Zosterops 1 | Amoor and Japan] Ethiop., Orien., Austral,
AMPELIDE. _ _
m,“ifn"ifﬁs e wa| 2 [Northern half of region North America
1{|||:1:Ir=I~"IT.PIN.TIr.E. & e
. Hirunde ... 2 | The whole region ‘osmapolite ;
g:. 1]:,2;‘1]: q 2 | Tlie whele region {exel, Atlan, Js.)| Nearctie, Ethiop., Orien,
3 | Tha whole region Oricntal

{567, Chelidon ...

FrixcILLIDE.
gg. Fringilla -

The whele region

| Africa
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Drllnr.;';::ﬂ}‘. el E—Eﬁ Range within the Region. Range beyond the Reglon, _#
o
27. | Rutieilla 10 | Eu. toJapan, N. Afr., Himalayas. .M:'yauh‘nll., India
28, | Larvivors 2 | E, Thibet, Amoor, Japan Oriental
29, Dromolea 3 | 8. Europe, N. Afriea, Polestine | Ethiopian g
&0, Baxicoln— 10 | The whole region . and 8. Afriea, India
31. Cercomela 9 | Palestine (a desert genms) N.E. Africa, N.W. Indin
32, Pratincola 3 | W. Europe, . Afrien to India Eﬂlinﬂ:m to Oriental
33, Accentor ... 12 | W. Europe to Joapan; high | Himalayas (f) in winter
Himalayns
Trvainme,
&4, Plerorhinug ., 3 | Thibet and ¥. W, China
(Malneocereus ... | 1 | Palostine) Oriental genns
(Crateropus — | 2 | M. Africa, Persia) Ethiopian genus
{Trochalopteron | 3 | E. Thibet) Oriental genus
(fanthoginela — | 8 | E. Thibet) Oriental genus
Paxvnine.
(Purndloxmnia a ]{Imn't_;i])'u anil E, Thihet ) (7) Oviental genus
85, Comostomnee ... | 1 | High Himalayas and E. Thibet
36, Suthora ... 3 | E. Thibet ) Himalnyns, Chinn, For-
moss
37, Powwrng ... . | 1 [ W. Enrope to W. Siberia
a8, Hdzrnu:m}l}m.. 1 | Mepanl and E. Thlb'}t, from
0,000 feet altitude 3
29, Cholornis... 1 | E. Thibet

CrscLina.
40, Cinelus

{Myiophonus ...

TROGLODYTINE.
41. Troglodytes

(Prospyge

CERTHITIE.

42, Certhia
43, Tichodroun

SrrTinE.
44, Sitta

FAnIDE.
45, Parus

46, Lophophanes ...
47, Adereduls ... ..

45, Lgithalus

LINTRICHITVE.
{Proparus... ...

5 | The whele region (Atlantie s
Jamils e:u:clmied]
1 | Turkestan, Thian-Shan Moun-
taing, 6,000 feet

3 | Ievland and Britain to Japan
2 | E. Thibet)

2 | W. Furope to N, China
1 | 8. Europe to N, China

W. Europe to Himalayas and
Japan

s

20 | W. Europe to Kamschatkn, N,
Africa

& | Furope and ligh Himalayes

6| W. Europe to N. China and
Ramsohatka

1| & L Earope

4 | Moupin, in E. Thibet)

(]

American highlands
Gl'iﬂntal gcunﬁ

Neotropical and Neare-
t_l'-‘-. Timalayay
Orientul genns .

Himaluyas, Fearctie
Abyssinia, Nepaul, high

India, Nearctic

Fearctic, Oriental, Ethi-

_opinn
Fearctic

Ethiopian

<t

™,
Oriental genue and fam.— -~
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‘ Order, Family, and
Genua.

Range within the Region.

Range beyoml ihe Teghon.

ProxoxoTine,

48, Mieroscelis
50. Pyenonotus

OrIoLIDE,
51, Oriolus ...

MusCICAPIDE,

52, Muscicapa

53. Butalis

&4. Erythrosterna...

{Xanthopywia ...
{Enmyins— ...
(Cyanoptila
(Siplia

55, Tehitrea ..,

Laxnngs.
48, Lanius

(Telephonus

Corving.

&7. Garrulus ...
58,

(Urocissa ...
50, Nucifraga

6. Piea...

a1. nopice
62, Corvus

63. Fregilus
Nreramtsnpe,
{Arachnecthea

Dicxine,
{Zosterops

AMPELIDN.
G4, J\.mlu-lia

Hmfrt‘&i"r':xmx.
65, Hirundo ...
GB. Cotyla ...
e 7. (,‘hc{ialuu
Frixciiuine,
68, Fringilla ...

Perisareus p:

]

[ =R R L =R

)
e

[
(=L o ) L] B bl i =g

| 1

ol

Japan
| ¥ ine, N. China, Japan
8. Europe, China

W, and Central Furope
W. Europe to Japan and China

Central Europe to ¥. China and
Japan

Japaun)

E. Thibet)

Japan aud Amoor)

Il-[-:n.1_|fi11._. K. Thibset)

N. China and Japan

The whole region (exel. Atlantic
Tslands)
N. Africa)

Oriontal genns
Oriental and Ethiopian

Ethiopian and Oricntal

Ethiopian.

E. aml 8 Afriea, Mo-
Tueeas

Oriental & Madagasear

Oriental genns
Oriental genns
Orfental genna
Oriental genns
Ethiopian wuid Oriental

Nearctie, Ethiopian,
Oriental
Ethiopinn gonus

N. Europe and Siberia
Cashinere, Japan)
Europe to Japan, and Hima-
layas
W. Euwrepe to China and Japan

Spain, N, E, Asia and Japan
lie whole region

W. Europe to ¥, China, Himn-
layns

W. Europe, N. Afvica, to Japan |

Himnlayag, Formosa
N. America

Oviental genns
Himalayan pive forests

2, China and Formosa
migrants []

Cosmopolitefexcel. 8. Am,)

Abyssinian mountains

Palestine)

Amoor and Japan)

Nerthorn half of region

The whale region |
| The whole region (excl, Atlan. Ts.)|
Tha whele region

I The whole region

I Oriental genus

. }Ethinj‘.l., Orien., Austral.

North America

Cosmopolite
Nearctie, Ethiop., Orien.

| Oricntal

Africa
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; Order, Family, and .“E—E | i £l v |
Genug, .2-_5-| Range within the Reghon, Eangy beyond the Iir,uinn._“h
60, Acanthis : i'Eumpe and N. Afvica to Central

Il"l'. Procardueliz ...
71. Chrysomitris...
74, Dryospiza ...

73 Melaponin

74, Chlorospiza ... |

75. Passer ... ...
6. Hnnt-il'r[ng-jﬂa
V1. Fringillowds..

78, Coceothranstes
70, Ah

&0 Eophona ...
&l. FPyrriuia

{Critha 2
B2, mmﬁu.

88. Erythrospiza ... |

84, Uragus ...
85, Loxia

&6. Finicola ...

87, Propyrrhuda
88, Pyrriospiza ... |

£, Linota

0, Lencosticte

Emborizing
91. ( Euspizn
02, ) Emberiza

93, } Fringillaria... |

84, | Plectroplianes

BTURXIDE.

5. DPastor =
06, Sturnir ...
07, Sturnus ...

{Amydrus
08, Podoces ..
ALAUDIDE.
a8, Otocorys

100, Alanda
101. Galerita ...

102. Calandrella ...

103, Melanocorypha |

104, Palfasia...
{Certhilanda ...
[ Alaeinun

» b ad
BB Emie e S eSS b d RSO D e Smen e b e

=

-Atlantic Islands to Palestine, N.|

=9

= 1S =1

e e T

Agia
High Himalayas and E. Thibet
W. Europe to Japan

Africa
¥. E. Enrope to W, Himalayas
W. Europe, N. Africa to Japan
The whole region
En to Cashmers and Siberia
N. r‘?'}tol-limnlu.yua to . Thibet,
high
W. Enrope, High Himalayas to
Jupan
Central Asia & High Himalayas
E. Thibet, China, and Japan
Azores to Japan, High Himalayns
Palestineg)
Cent. Eun. to Japan, High Hima-
layas
N. Afriea to Afghanistan aml
Turkestan

¥, and 3. Americn

China, E. Afriea
Ethiopian, Oriental

N. America

China

Alaskn

Ethiopian genus

India & Clhiua, N. Amer,

A

Tarkestan & E. Thibet to Japan

Europe, High Himalayas tanrurml

X. Europe, Siberia

Higl Himalayas

Anowy Himalnyns

The whole region
Turkestan to Kamschatka

E. Europe to Japan
Europe to Japan

8. Enrope, K. Afriea
Northern half of region

Fast Europe, Central Asia
Ameor, Japan, N. China
The whale region {excl. Atlantic
Talands)
Palestine)

@

N. Ameriea
| X. America
Darjeeling in winter

N. Amerien
N.W. Ameriea

N. America

¥, India, China
M‘rimu Eenus
N-. Ammm

India
Oiriental
India, China

N. E. Afriean genns

Cen. Asia, Turkestan, Yarkand

¥, Europe to Japan, N. Afrira
Arabin A

The whole region (exel, Teeland)

Central Europe to M. China, N.

Africa - . |
Central Fnvope to W. China, X |

Afriea .
4. Fo. N, Africa, N, & Uen, Asi
Mongolia
N. Afriea)

X, Afrira, Arabin)

[ India, N. Ameriea, Andes

| "udin, Alriea
\ ndin, Central Africa

mlia
| N, W. India

4 Afriean grina
Ethiopian geuns
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A ““‘E'rg:“nﬂm_ﬁ'- wad E% Range within the Region | Range tepond the Tezbon.
Zz.'—. |
105, Ammomanes... | 3 | 8. Enrope, N, Africa, to Cash-| Afijen, Tndia
mere
MOTACILLIDE, L
106, Motacilla 6 | The whole region Oriental, Ethinpian
107, Budytes 4 | Europe to China Oriental, Moluccas
108, Calobates 2 | Atlantie Is., W. Europe, to China) Malajsin, Madagascar
Prrrinas.
(Pitta ... ..! 1 |Japan) Oriental & Austral. genus
FICARLE.
Prome
1098, Ficoides... 3 .\',an{i _Cen. Europe to Thibet & ¥orth America
L 4 LLELL
110. Picus v | 18 | The whole region (exel. Atlautic| India, China, ¥, and. 8,
. [ | lslands) | Ameriea
1L Hypepicns ... | 1 | ¥, China Himalayas
5 %JI“:“H'I”'““ 1 | ¥. China) Uriental genus
15, Gll"_'-'WI“-“' 1 | N, & Cen. Europe to N, Clinn | Neotropiral
. Geciuus ... t | W. Europe to Thibet, Amour &| Qrfental
T | Jupan
UXGIDE ;
- |
14 Yunx .. .. 2w, Europe to N. W. Indin,| ¥. E Africs, 8. Africa
. | Thibet und Japan
Crerrine, (

115. Cueulus ..,
116, Cogoysica

Conmaciime,
117. Coracias...

» | Enrvstomus

MEeRoPinE
118. Merops ..

ALCEDIRTDE,

{Huleyom
118, Aleedo ..,
120, Coryle

Urorins,
121, Upupa ...

CATRIMULGID 5.

122, Caprimmlgus. .,

CYrsELIne,

128, Cypselnsz
124, Chetara...

[

LN

il 1

iv

[

Islands)
8, Europe and . Afiica

Cent. Enrope to Cent, Asia
| Amoast in snmmer)

|
|3, Enrape to Caushimere, ¥, Afvic

W. Asin, N. China, Japon)
Enrope, N. Chinn
5, E. Europe, Japan

|
|

% Europe, N. China

Huarops to Japan

[ The whole region fexel. Teeland
X. China, Dauria

The whole region (excl. Atlanti |

Ethiop. Oriental Austral,
I
Ethiopian and Oriental

Ethiopian, Oriental
Iriental & Austral. genns

i| Tthiopian and Oriental

Ethiop., Orien., Austral.

Afvica, Trulia, America
Sthiop. & Oriental genus

“thiopian and Oriental

“thiopian, Americ
| Mriea, lndia
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v -5
Oriler, &n‘ﬂ'ﬁr" alul &8 Tangze within the Region, Hangs beyond ke M
. g3
]
COLUMB.E,
CoLUMDIDE, ~,
125, Columba 8 | The whole region “Africa, Asia, Americn
186, Turtur ... 4 | W. Enrope to Japan Ethiopian and Oriental
(Alspcomms ... | [ | B Thibet) Oriental genus
GALLIN E.
PrerocLipa.
137. Pterocles .. | 2 |8 Europe, N. Africa, to W, Indin| Ethiopian genus
128, Syrrhapies 2 | Centrul Asin, N. China
TETRAOKIDE,
120, Franeolinns ... | 1 | Borders of Mediterrancan Ethiopian, Oriental
180, Perdiz ... 2 | Europe to Mongolia
131, Coturnix 1 | Centeal omid 8. Earope to Japan | Ethiop., Orien., Anstral.
132 Lerim ... 1 |Snowy Himalayas to B, Thibet
133, Coeonlis ... 5 | Cen, :i".urnpl: pnd . Afriea to N.| Abyssinin, Arabia
W. Himalayns ]
134, Tetroogallus ... | # [Cancasns to K. Thibet and Altai
Mountaing
135, Tetrao 4 | Europe aml N. Asin N. America
138, Bonnsa ... 1 | Enrope anl N. Asia N. America
137. Lagopus... 4 |Tecland, W, Europe to Japan | N. America, Greenland
Puasiaxime,
183, Crossoptilon... | 4 | Thibet, Mongolia, N. China
139. Lophophorus... | 3 |Cashmere to E. Thibet (highest
womls) .
140, Tetraophnsis... | 1 | E. Thibet E. Thibet (1) ;
141. Ceriornis 1 | N. W. Himalayas (high) Himalayns to W. China
142, Puocrasia— 3 | ¥, W. Himalayas to N. W, China, Himnlayns
143, Phagianus 10 | Western Asia to Japan W. Himalayaz, Formosa

144, Thowmalen ...

145, Ithnginis

Torxtcing
148, Turmix ...

ACCIPITRES.
Vorrrning,
7. Fulter ...
148, Gyps
149, Otagyps
150. Neophron

Faroosme,
151, Cirons
152 Astar ..,
150, -‘lcr.!iplh:r
164, Butea ..,

8 | E. Thibet to Amoor, N. China
Nepanl to B, Thibet (high)

2 [Spain and M. Africa, ¥, China
8. Furope, Palestine, Cen. Asin

&, Enrope, N, Afriea
Atlantic Isds, to Palestine

. o

i
Europe to Japan
Europe to ¥. China
Fuarope toJapan
Eutope to Japan

o = ]

West China

Ethiop., Orien., Austral,

Spain and N. Africa to N. Chinal

| E. Africa, Inidia
8. Afriea, Indin
| Africa, Tndia

Almost Cosmopolite

Almast Cosmopolite

Almnst Cosmopolite s =4

Cosmepolite (excl. A'I:"‘“\..-“'—
tralin)

[
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A Onder, Family, and ;% Tange within the Rogion. Range beyend the Region.
: 34
156, Archibuteo i_ N: Euarope to {;&Eu . America
156, Gypactus ... Europe, N. Africa Abyssinia, Himalayas
157, Aquila .. X pe mJ%}mu i Nearctio, Ethiop., Orien.
158, Nisactus.. ... | &2 Europe, N. Africa, W, Asin | Indis, Australin
1560, Circaetus ... | 4 |'E. and'8. Europe, N. Africa, W.| Africa, India
Asin g
160, Halimetus ... | 3 |Icelandand 8, Earope to Japan | Cosmopolite (excl. Neo-
tropical region)
161, Milvns ... .| 4 |Europe to Japan, ¥. Africe The Old World &Aunstral.
162. Elanus ... 2 | M. Afriea, N. China to Amoor Gwﬁmn]mlita (excl, East
. 8.
168, Pernis ... .| 1 |Europe to Jupan ‘Ethiopian and Oriental
164. Faleo - & | The whole region Cosmopolite (excl. Pacific
I Islands)
165. Hierofaleo ... | 5 | The whole region . Amerien
166. Cerchneis ... | 4 | Atlantic Islands to Japan Cosmop. (excl. Oceania)
PaxDroxing.
167, Pandion— ...| 1 |Europe to Japan Cosmopolite
't? Brricine,
' 168. Burnia 1 | N, Enrope and Siberia Korth America
189, Nyoten ... 1 | Arctic regions Arctie America
170. Athene ... 4 | Central and 8. Eu to Japan | Ethiop.,Orien., Austral.
(Ninox ... .. | 1 |N.Chinaand anuug Oriental genus
171, Glaneidivm ... | 1 |Europe to N, China America
172, Bubo 2 | Eurape to N. China Africa, India, America
173. Beops ... 3 (5. Enrope to Japan African, Orien., Austral,
174. Byrnium... & | Enrope to Japan African, Oriental, Amer,
1756. Otus ... 2 | Europe to Japan : Almost Cosmopolite
178. Nyetala . 1 | ¥. Europe to E. Siberia N. America
177. Btrix 1 | Europe and N, Africa Al warm & temp. regions

Peewliar or very characleristic Generee of Wading and Swimming Birds.

GRALL.E
Ranuina.
Ortygometre ... | 8 | Europe, N. E. Africa
SCOLOPACITNE.
Ihidorhymeka .. | 1 |Cashmers & Cen. Asia, N. China| Himnalayan Valleys
Terckin ... = 1 |[N. E. Europe and Siberia Indin, Australia(migrant)
Helodromas 1 | E. and N. Burope, N. Indis i
Machetes... ... | 1 [N. and Cen. Europe, Cen, Asia | India in winter
Eurinorhymchus | 1 | N.E. Asia Bengal
GLAREOLITUE.
e.\ Pluvignus ... | 1 |N. Africa, Spain
CHARADRIIDE,
Vanellus wi | 8 | Enrope to the Punjaub 8. America
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Unler, Family, and
Ganus,

Ko, of
Hpecie

Range within the Reghom,

Rangs beyend the Ragion ‘*‘

UTInIDE.
Otis..

ANBERES.
ANATIDE,

AE wil v
B hala ...
Histrionicus ...
Harelds ... G
Somateria
(Edemia...

Laninz,
Riemny, oo

CoLTMRIDE.
Colymbus

ALCIDE.
Alea
Fratercula
Uris ...
Mergulus

O 50 e bkl 2

[

Ll - N )

N. China to Amoor

Ieeland, N. Enrvpe, and Asia
Ieeland, N. Siberia

North of whole region

North of whole region

North of whole regivn

North coasts of whole region
North of whole region

North eoasts of whola region
North consts of whole region
North eonsts of whaole region
leeland and Avctic consts

W. Eurepe to Mongolia, . Africa

N. America
N. America
N. America
Arctic Ameriea
N. Amerien
N. America

N. America
N. Amaerica

N. America
N. America
N. America

—

e
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CHAPTER XI.
THE ETHIOPIAN REGION.

Tuis is one of the best defined of the great zoological regions,
consisting of tropieal and South Afriea, to which must be added
tropical Arabia, Madagasear, and a few other islands, all popu-
larly known as African. Some naturalists would extend the
region northwards to the Atlas Mountains and include the whole
of the Sahara; but the"animal life of the northern part of that
great desert scems more akin to the Palwarctic fauna of North
Africa. The Sahara is really a debatable land which has been
peopled from both regions; and until we know more of the natural
history of the great plateans which rise like islands in the waste
of sand, it will be safer to make the provisional boundary line at
or near the tropic, thus giving the northern half to the Palmarctic,
the southern to the Ethiopian region, The same line may be
continned across Arabia.

With our present imperfect knowledge of the interior of
Africa, only three great continental sub-regions can be well de-
fined. The open pasture lands of interior tropical Africa are
wonderfully uniform in their productions; a great number of
species ranging from Senegal to Abyssinia and thence to the
Zambesi, while almost all the commoner African genera extend
over the whole of this area. Almost all this extensive tract of
country is a moderately elgyated platean, with a hot and dry
climate, and characterised by a grassy vegetation interspersed
with patches of forest. This forms our first or East African
sub-region. The whole of the west coast from the south side of
the Gambia River to about 10° or 12° south latitude, is a very
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different kind of country ; being almost whelly dense forests “A

where not cleared by man, and having the hot moist uniform
climate, and perennial luxuriance of vegetation, which charac-
terise the great equatorial belt of forest all round the globe. This
forest country extends to an unknown distance inland, but it was
found, with its features well marked, by Dr. Schweinfurth directly
he crossed the south-western watershed of the Nile; and far to
the south we find it again unmistakably indicated, in the exces-
sively moist forest country about the head waters of the Congo,
where the heroic Livingstone met his death. In this forest
district many of the more remarkable African types are alone
found, and its productions occasionally present us with curious
similarities to those of the far removed South American or
Malayan forests. This is our second or West African sub-
region.

Extra-tropical South Africa possesses features of its own, quite
distinet from those of both the preceding regions (although it has
also much in common with the first). Its vegetation is known
to be one of the richest, most peculiar, and most remarkalble on
the globe ; and in its zoology it has a speciality, similar in kind
but less in degree, which renders it both natural and convenient
to separate it as our third, or South African sub-region. Its
limits are not very clearly ascertained, but it is probably bounded
by the Kalahari desert on the north-west, and by the Limpopo
Valley, or the mountain range beyond,on the north-east, although
some* of its peculiar forms extend to Mozambique. There
remains the great Island of Madagascar, one of the most isolated
and most interesting on the globe, as regards its animal produc-
tions ; and to this must be added, the smaller islands of Bourbon,
Mauritius and Rodriguez, the Seychelles and the Comoro Islands,
forming together the Mascarene Islands,—the whole constituting
our fourth sub-region. ‘

Zoological Chavacteristies of the Ethiopian LRegion.—We have
now to consider briefly, what are the peculiarities and charac-
teristics of the Ethiopian Region as a whole,—those which give
it its distinctive features and broadly separate it from the other

primary zoological regions.
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¥ S

Mammalin.—This region has 9 peculiar families of mammalia.
Chiromyidee (containing the aye-aye); Potamogalide and Chry-
sochloride (Insectivora); Cryptoproctide and Protelide (Carni-
vora); Hippopotamide and Camelopardalide (Ungulata); and
Orycteropodide (Edentata). Besides these it possesses 7 pecu-
linr genera of apes, Troglodytes, Colobus, Myiopitheeus Cerco-
pitheeus, Cercoeebus, Theropithecus, and Cynocephalus; 2 sub-
families of lemurs containing 6 genera, confined to Madagasear,
with 3 genera of two other sub-families confined to the con-
tinent ; of Insectivora a family, Centetidas, with 5 genera,
peculiar to Madagascar, and the genera Petrodromus and Rhyn-
ehocyon belonging to the Macroscelidide, or elephant-shrews,
restricted to the continent; numerous peculiar genera or sub-
genera of civets; Lycaon and Megalotis, remarkable genera of
Canidee ; Jefonye, the zorilla, a genus allied to the weasels;
13 peculiar genera of Muridee ; Pectinator, a genus of the South.
American family Octodontide; and 2 genera of the South
American Echimyide: or spiny rats. Of abundant and charac-
teristic groups it possesses Macroseelides, Felis, Hymna, Hyrar,
Rthinoceros, and Elephas, as well as several species of zebra and
a great variety of antelopes.

The great speciality indicated by these numercus peculiar
families and genera, is still farther increased by the absence
of certuin groups dominant in the Old-World continent,
an absence which we can only account for by the persistence,
throngh long epochs, of barriers isolating the greater part of Africa
from the rest of the world. These groups are, Ursidwm, the bears;
Talpidee the moles; Camelide, the camels; Cervide, the deer;
Caprinz, the goats and sheep; and the genera Bos (wild ox); and
Sus (wild Loar). Combining these striking deficiencies, with
the no less striking peculiarities above enumerated, it seems
hardly pessible to have a region more sharply divided from

the rest of the globe than this is, by ils whole assemblage of
mammalia,

Birds—In birds the Ethiopian region is by no means so
strikingly peculiar, many of these having been able to pass the
ancient barriers which so long limited the range of mammalia.
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It is, however, sufficiently rich, possessing 54 families of land "q

birds, besides a few genera whoze position is not well ascertained,
and which may constitute distinct families. Of these 6 are
peculiar, Musophagidee (the plantain eaters); Coliide: (the colies) ;
Leptosomide, allied to the cuckoos; Dirisoride, allied to the
hoopoes ; and Serpentaride, allied to the hawks. Only one
Passerine family is peculiar—Paictidee, while most of the other
tropical regions possess several; but Euryceros and Buphaga,
here classed with the Sturnide, ought, perhaps, to form two
more, Tt has, however, many peculiar genera, especially among the
fruit-thrushes, Pycnonotidie ; flycatchers, Muscicapide ; shrikes,
Lanids ; erows, Corvide ; starlings, Sturnide ; and weaver-birds,
Ploceida; the latter family being very characteristic of the region.
It is also rich in barbets, Megalemida (7 peculiar genera);
cuckoos, Cuculide; rollers, Coraciide ; bee-eaters, Meropidas;
hornhbills, Bucerotide ; and goat-suckers, Caprimulgide. Tt is

poor in parrots and rather so in pigeons; but it abounds in .

Pterocles and Francolinus, genera of Galline, and possesses 4
genera of the peculiar group of the guinea-fowls, forming part of
the pheasant family, It abounds in vultures, eagles, and other
birds of prey, among which is the anomalous genus Serpentarius,
the secretary-bird, constituting a distinct family. Many of the
most remarkable forms are confined to Madagascur and the
adjacent islands, and will be noticed in our account of that sub-

region.

gRepfﬂea.—Df the reptiles there are 4 peculiar Ethiopian
families ;—3 of snakes, Rachiodontide, Dendraspidee, and Atrac-
taspidee and 1 of lizards, Chamesauridze. .

Psammophidze (desert snakes) are abundant, as are Lycodontids
(fanged ground-snakes), and Viperide (vipers). The following
genera of snakes are peculiar or highly characteristic :— Lepto-
rhynchus, Rhamnophis, Herpetethiops and Grayia (Colubride) ;
Hopsidrophis and Bueephalus (Dendrophid) ; Langalia (Dryo-
phide) ; Pythonodipsas (Dipsadide) ; Boedon, Lycophidion, Holu-
vopholis, Simocephalus and Lamprophis (Lycodontide) ; Hortulia
and Sanzinia (Pythonidm); Cyrplophis, Elapsoidea and Peeilo-
phis (Elapid) ; and A¢heris (Viperide). The following genera
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of lizards are the most characteristic :—Monotrophis (Lepidos-
ternide) ; Cordylus, FPseudocordylus, Platysaurus, Cordylosaurus,
Plewrostichus, Saurophis and Zonurus (Zonuride); Sphanops,
Scelotes, Sphenocephalus and Sepsina (Sepide) ; Pachydactylus
{Geckotide); Agama (Agamide); and Chameleon (Chameleonide).
Of tortoises, Cynyxis, Pyzis and Chersing (Testudinids), and
Cycloderma (Trionychidee) are the most characteristic,

Amplibia.—0Of the 9 families of amphibia there is only
1 peculiar, the Dactylethride, a group of toads; but the
Alytide, a family of frogs, are abundant.

Fresh-water Fish—Of the 14 families of fresh-water fishes
3 are peculiar: Mormyride and Gymnarchide, small groups
not far removed from the pikes; and Polypteride, a small group
of ganoid fishes allied to the gar-pikes (Lepidosteidee) of North
America.

Summary of Ethiopian Vertebrates—Combining the results
here indicated and set forth in greater detail in the tablesof
distribution, we find that the Ethiopian region possesses ex-
amples of 44 families of mammalia, 72 of birds, 35 of reptiles,
9 of amphibia, and 15 of fresh-water fishes. It has 23 (or
perhaps 25) families of Vertebrata altogether peculiar to it out
of a total of 175 families, or almost exactly one-eighth of the
whole. Out of 142 genera of mammalia found within the
region, 90 are peculiar to it; a proportion not much short of
two-thirds, Of land birds there are 294 genera, of which
179 are peculiar; giving a proportion of a little less than
three-fifths,

Compared with the Oriental region this shows a con-
siderably larger amount of speciality under all the heads;
but the superiority is mainly due to the wonderful and iso-
lated fauna of Madagascar, to which the Oriental region has

nothing comparable. Without this the regions would be nearly
equal.

Insects : Lepidoptera—11 out of the 16 families of butter-
flies have representatives in Africa, but none are peculiar
Acreide is one of the most characteristic families, and there
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are many interesting forms of Nymphalide, Lycenide, and
Papilionidee. The peculiar or characteristic forms are dmauris
(Danaidm) ; Gnophodes, Leptoneura, Bicyelus, Heteropsis and
Cenyra (Satyride); Aderea (Acrmide); Lachnoptera, Precis,
Salamis, Crenis, Godartia, Amphideme, Pseudacrea, Catuna,
Euryphens, Romalwosoma, Homanumida, Aferica, Harme,
Meneris, Charazes, and FPhilognoma (Nymphalide); Pentila,
Liptena, Durbania, Zeritis, Capys, Phytala, Epitola, Hewitsonia
and Deloneura (Lyemnidwm); Psewdopontia, Idmais, Teracolus,
Callosune (Pieride); Abantis, Ceratrichic and Caprona (Hes-
peride). The total number of species known is about 750 ;
which is very poor for an extensive tropical region, but this
is not to be wondered at when the nature of much of the
country is considered. It is also, no doubt, partly due to our
comparative ignorance of the great equatorial forest district,
which is the only part likely to be very productive in this
order of insects.

Coleoptera—In our first representative family, Cicindelide ¢

or tiger-beetles, the Ethiopian region is rather rich, having 13
genera, 11 of which are peculiar to it; and among these are
such remarkalle forms as Manticora, Myrmecoptera and Dromica;
with Megacephala, a genus only found elsewhere in Australia
and South America.

In Carabide or carnivoroms ground beetles, there aro
about 75 peculiar genera. Among the most characteristic
are Anthin, Polyrhina, Graphipterus and Piexia, which are
almost all peculiar; while Orthogonius, Hevagonia, Macrochilus,
Thyreopterus, Eudema, and Abacetus are common to this and
the Oriental region; and Hypolithus to the Ij.rentmpmal,

Out of 27 genera of Buprestide, or metallic beetles, u.nly G are
peculiar to the region, one of the most remarkable being Foly-
bothrus, confined to Madagascar.  Sternocera and Chrysochron are
characteristic of this region and the Oriental ; ib has Julodis in
common with the Mediterranean sub-region, ana Belionote
with the Malayan.

The region is not rich in Lucanide, or stag-beetles, possessing

-

i
only 10 genera, 7 of which are peculiar, but most of them con- - % -
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sist of single species. The other three gmlem,lﬂiadqqnmims,
Nigidius, and Figulus, are the most characteristic, though all
have a tolerably wide range in the Old World.

In the elegant Cetoniide, or rose-chafers, this region stands
preeminent, possessing 76 genera, 64 of which are peculiar to
it, The others are chiefly Oriental, except Oxithren which is
European, and Stethodesma which is Neotropical. Preeminent
in size and beauty is Goliathus, comprising perhaps the most
bulky of all highly-coloured bLeetles. Other large and char-
acteristic genera are Um*n:whi.n}c, Tsehfwstome, Anochilia,
Diiplognatha, Agenins, and many others of less extent.

In the enormous tribe of Longicorns, or long-horned beetles,
the Ethiopian is not so rich as the other three tropical regions ;
but this may be, in great part, owing to its mome productive
districts having never been explored by any competent entomo-
logists. It nevertheless possesses 262 genera, 216 of which are
peculiar, the others being mostly groups of very wide range.
Out of such a large number it is difficult to select a few as most
characteristic, but some of the peculiarities of distribution as
regards other regions may be named. «Among Prionide, Tithoes
i3 a characteristic Ethiopian genus. A few species of the
American genera Parandra and Mallodon oceur here, while the
North Temperate genus Prionus is only found in Madagascar.
"!*”":'HLE Cerambycide, Promeces is the most characteristic. The
Awerican genera Ocme and Cyrtomerus oceur; while Homalach-
nus and Philogathes are Malayan, and Leplocera occurs only in
Madagasear, Ceylon, Anstro-Malaya, and Australia. The Lamiide
are very fine; Sternotomis, Tragocephala, Ceroplesis, Fhryneta,
Folumnia, and Nitoeris, being very abundant and characteristic.
Most of the non-peculiar genera of this family are Oriental,
but Spalacopsis and Acanthoderes are American, while Tetraglenss
and Sehanionta have been found only in Enst and South Africa

and in Mﬂlnﬁ_ &

Terrestrial Mollusca—Tn the extensive family of the Helicidie
or suaﬂat 13 genera are represented, only one of which,
Colum*:-ca, 18 peculiar. This region is however the metropolis of
Achating, some of the species being the largest land-shells

)
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known. Buliminus, Stenogyre, and Pupa arve characteristio
genera, Pulimus iz absent, though one species inhabits St
Helena. The operculated shells are not very well represented,
the great family of Cyclostomide having here only nine genera,
with but one peculiar, Lithidion, found in Madagascar, Socotra,
and Arabia. Nome of the genera appear to be well represented
thronghout the region, and they are almost or quite absent from
West, Africa.
 According to Woodwards Manual (1868) West Africa has
about 200 species of Jand-shells, South Africa about 100,
Madagascar nearly 100, Mauritius about 50. All the islands
have their peculiar species; and are, in proportion to their
extent, much richer than the continent ; as is usnally the case.

TeE ETHIOPIAN SUB-RECGIONE.

Tt has been already explained that these are to some extent '

provisional ; yet it is believed that they represent generally the
primary natural divisions of the region, however they may be
subdivided when our knowledge of their productions becomes
more accurate.

I. The Eust Afvican Sub.region, or Central and East Africa.

This division includes all the open country of tropical Africa

« ¥
south of the Sahara, as well as an undefined southern. margin of

that great desert.  With the exception .of a narrow strip along

the east coast and the valleys of the Niger and Nile, it is o vast
elevated plateau from 1,000 to 4,000 feet high, hilly m:ti}er th.ﬂn
mountainous, except the lofty table Jand of Abyssinia, with
mountains rising to 16,000 feet and extending s_r:rul;h m'trh'e
equator, where it terminates in tlm_penks of Kenia and 11311_
mandjare, 18,000 and 20,000 feet high. = The northern portion
of this sub-region is a belt about 300 miles wide between the
Sahara on the north and the great equatorial forest on the south,
extending from Cape Verd, the extreme western point of Africa,
across the northern bend of the Niger and Lake Tchad to the
mountains of Abyssinia. The greater part of this tract has a

.
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moderate elevation. The eastern portion reaches from about the
second cataract of the Nile, or perhaps from about the parallel
of 20° N, Latitude, down to about 20° 8. Latitude, and from the
east coast to where the preat forest region commences, or to Lake
Tanganyika and about the meridian of 28° to 30° E. I‘Ouﬂ[‘tude‘
The greater park of this tract is a luft} plateaun,

The sarface of all this sub-region is generally open, coverad
with a vegetation of high grasses or thorny shrubs, with scat-
tered trees and isolated patches of forest in favouralle situations.
The only parts where extensive eontinuons forests oceur, are on
the eastern and western slopes of the great Abyssinian platean,
and on the Mozambique enast from Zanzibar to Sofala. The
whele of this great district has one general zoological character.
Many species range from Senegal to Abyssinia, others from
Abyssinia to the Zambesi, and a few, as Mungos fasciatus and
Lhacocheoerys aedleiopicns, range over the entive sub-region. Fenne-
eies, Tetonape, and several genera of antelopes, chu—u_.leme EVETY
part of it, as do many genera of binls. Coracias nevia, Cory-
thornis eyanostigma, Tockus nasutus, T. erythrorhynchus, Parus
lewcopterus, Buphage africana, Vidua paradizes, are examples
of species, which are fonnd in the Gambia, Abyssinia and South
East Afriea, but not in the West African sub-region; and eon-
sidering how very little is known of the natural history
of the country immediately south of the Bahara, it may
well be supposed that these are only a small portion of the
species really common to the whole area in question, and which
prove its fundamental nnity.

Although this sub-region is so extensive and so generally
uniform in physical features, it is by far the least peculiar part
of Africa. It possesses, of course, all those wide-spread Ethiopian
types which inhabit every part of the region, but it has hardly
any special features of its own. The few genera which are
peculiar to it have generally a limited range, and for the most
part belong, either to the isolated mountain-platean of Abyssinia
which is almost as much Palaearctic as Ethiopian, or to the woody
districts of Mozambique where the fauna has more of a West
or South African character.

g 2
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Mammalia~The only forms of Mammalia peculiar to this
sub-region are Theropithecus, one of the Cynopithecide confined
to Abyssinia; Petrodromus and Rhynechoeyon, belonging to the
insectivorous Macroscelididee, have only been found in Mozam-
bique ; the Antelopine genus Neofragus, from Abyssinia south-
ward ; Saccostomus and Pelomys genera of Muride inhabiting
Mozambique ; Heterocephalus from Abyssinia, and Helioplobius
from Mozambique, belonging to the Spalacide; and Pectinator
from Abyssinia, belonging to the Octodontide. Cynocephalus,
Rhinoceros, Camelopardalis, and antelopes of the genera Oryx,
Cervicapra, Kobus, Nanotragus, Cephalophus, Hippotragus, Alce-
phalus, and Catoblepas, are characteristic; as well as Felis,
Hyena, and numerous civets and ichneumons,

Birds—Peculiar forms of birds are hardly to be found here ;
we only meet with two— Hypocolius, a genus of shrikes in Abys-
sinia ; and Baleniceps, the great boat-billed heron of the Upper
Nile. Yet throughout the country birds are abundant, and most
of the typical Ethiopian forms are well represented.

Reptiles—Of reptiles, the only peculiar forms recorded are
Xenocalamus, a genus of snakes, belonging to the Calamariidae ;
and Pythonodipsas, one of the Dipsadidz, both from the Zambesi ;
and among lizards, Pisturus, one of the Geckotidm, from Abys-
sinin.

Amplibin and Fishes—Thete are no peculiar forms of amphibia
or of fresh-water fishes. t

Insec's—Insects are almost equally unproductive of peculiar
forms. Among butterflies we have Abantis, one of the Hesperide,
from Mozambique ; and in Coleoptera, 2 genera of Cicindelidz,
8 of Carabidm, 1 or 2 of Cetoniide, and about half-a-dozen of
Longicorns : a mere nothing, as we shall see, compared with the
hosts of peeuliar genera that characterise each of the other sub-
regions. Neither do land-shells appear to present any peculiar
forms.

The fact that so very few special types characterise the exten-
sive area now under consideration is very noteworthy. It justifies
us in uniting this large and widespread tract of country as
forming essentially but one sub-division of the great Ethiopian
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region, and it suggests some curions speculations as to the former
history of that region, a subject which must be deferred to the
latter part of this chapter. In none of the other great tropical
regions does it oceur, that the largest portion of their area,
although swarming with life, yet possesses hardly any distinctive
features except the absence of numerous types characteristic of
the other sub-regions.

Plate IV.—Illustrating the Zoology of East Africa:—Although
this sub-region has so little speciality, it is that which abounds
most in large animals, and is, perhaps, the best representative of
Africa as regards zoology. Some of the most distinetive of African
animals range over the whole of it, and as, from retent explora-
tions, many parts of this wide area have been made known to the
reading public, we devote one of our plates to illustrate the
especially African forms of life that here abound, The antelopes
represented are the koodoo (Tragelaphus strepsiceros) one of the
handsomest of the family, which runges over all the highlands
of Africa from Abyssinia to the southern districts. To the left
is the aardvark, or earth pig, of North Eastern Africa (Oryeteropus
athiopicus) which, to the north of the equator in East Africa,
represents the allied species of the Cape of Good Hope. These
Edentata are probably remnants of the ancient fauna of Afriea,
when it was completely isolated from the northern continents
and few of the higher types had been introduced. The large
bird in the foreground is the secretary-bird, or serpent-killer
(Serpentarius reptilivorus), which has affivities both for the birds-
of-prey and the waders. Tt iz common over almost all the open
country of Africa, destroying and feeding on the most venomous
serpents. The bird on the wing is the red-billed promerops
(Lrrisor erythrorhynchus), a handsome bird with glossy plumage
and coral-red bill. Tt is allied to the hoopoes, and feeds on
insects which it hunts for among the branches of trees. This
species also ranges over a large part of east and central Africa to
near the Cape of Good Hope. Other species are found in the
west; and the genus, which forms a distinet family, Irrisoride, is
one of the best marked Ethiopian types of birds. In the distance
is a thinoceros, now one of the characteristic features of African
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zoology, though there is reason to Lelieve that it is a compara- ’*_

tively recent intruder into the country,

LI The West-African Sub-vegion.

This may be defined as the equatorial-forest sub-region, since it
comprises all that portion of Afriea, frem the west coast inland,
over which the great equatorial forests prevail more or less unin-
terruptedly, These commence to the south of the Gambia River,
and extend eastwards in a line roughly parallel to the southern
margin of the great desert, as far as the sources of the upper
Nile and the mountains forming the western boundary of the
basin of the great lakes ; and southward to that high but marshy
forest-country in which Livingstone was travelling at the time
of his death. TIts southern limits are undetermined, but are pro-
bably somewhere about the parallel of 11° 8. Latitndel

This extensive and luxuriant district has only been explored
zoologically in the neighbourhood of the West coast. Much, no
doubt, remains to be done in the interior, yet its main features
are sufficiently well known, and most of its characteristic types
of animal life have, no doubt, been discovered,

Memaeelic—Several very important groups of mammals are
peculiar to this sub-region. Most prominent are the great
anthropoid apes—the gorilla and the chimpanzee—forming the
genus Troglodytes ; and monkeys of the genera Myfqp:'ﬂwcus
and Cereoecbus.  Two remarkable forms of lemurs, Peredicticus
and Arefocchus, are also peculiar to West Africa. Among the
Insectivorn is Polamogele, a semi-aquatic animal, forming a
distinet family; and three peculiar genera of civets (Viverrido)
have been described. Hyomoschus, a small, deer-like animal,
belongs to the Tragulide, or chevrotaing, a family otherwise

1 Dr, Schweinfurth has acenrately determined the linits of the sub-region
at the point where he crossed the watershed between the Nile tributaries and
those of the Shari, in 44° N. Lat. and 28)° E. Long, He describes a sudden
change in the chareter of the vegetation, which to the sonthward of this
point assumes a West-African charncter. Here also the chimpanzes and
grey parrot first appear, and certain species of plints only known elsewhere
in Western Africa,

=
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confined to the Oriental region; and in the squirrel family is a
curious genus, Anomalurus, which resembles the flying squirrels
of other parts of the world, without being directly allied to them.

Birds—In this class we find a larger proportionate number
of peculiar forms. Hypergerus and Alethe, belonging to the
Timaliide, or babblers, are perhaps allied to Malayau groups;
Parinia, a peculiar form of tit, is found only in Prinee’s Island ;
Jronotus is an abundant and characteristic form of Pyenonotidae;
Fraseria, Hypodes, Cuplopterus, and Chaunonotus, arve peculinr
genera of shrikes ; Picathartes is one of the many strange forms
of the erow family ; Cinnyricinclus is a peculiar genus of sun-
birds ; Pholidornis is supposed to belong to the Oriental Diceide,
or flower-peckers; Waldenie is a rvecently-described new form
of swallow; Ligurnus, a finch, Spermospiga, a weaver bird, and
Onyehognathus a starling, are also peculiar West African genera.
Coming to the Picarie we have Verreatizde, a peculiar wood-
pecker; three peeuliar genera of barbets (Megalemids) ;
the typieal plantain-eaters (Musophaga); Mydoceyr, a peculiar
genus of kingfishers; while Berendeornis is a genus of crested
hombills, only found elsewhere in Malaya. The grey parrots,

“of the genus Psittacus, are confined to this sub-region, as ave

two peculiar genera of partridges, and three of guinea-
fowl. We have also here a species of Piita, one of the Ori-
ental family of ground-thrushes; and the Oriental paroquets,
Palaornis, are found here as well as in Abyssinia and the
Mascarene Islands,

We thus find, both in the Mammalia and bLirvds of West Africa,
a special Oriental or even Malayan element not present in the
other parts of tropical Africa, although appearing again in
Madagasear, In the Mammalia it is represented by the anthro-
poid apes; by Colobus allied to Scmnopitheeus, and by Ceveocelus
allied to Macacus ; and especially by a form of the Malayan
family of chevrotains (Tragulide). The Malayan renuns of obters,
Aonyr, is also said to oceur in West and South Africa. In
birds we have special Oriental and Malayan affinities in Alethe,
Pholidorads, Berendeornis, Pittn, and Palowornis; while the
(hiental genus Treron has a wide vange in Africo.  We shall
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endeavour to ascertain the meaning of thiz special relation at
a subsequent stage of our inquiries.

Plate V.—River Scene in West Africa, with Characteristic
Animals.—Our artist has here well represented the luxuriance
and beauty of a tropical forest; and the whole scene is
such as might be witnessed on the banks of one of the
rivers of equatorial West Africa. On the right we see a
red river-log (Potamocherus penicillatus), one of the hand-
somest of the swine family, and highly characteristic of the
West African sub-region. In a tree overhead iz the potto
(Perodicticus potto), one of the curious forms of lemur con-
fined to West Africa. On the left is the remarkable Pofa-
mogale veloz, first discovered by Du Chaillu,—an Insectivorous
animal, with the form and habits of an otter. On the other
side of the river are seen a pair of gorillas (Troglodytes goriila),
the largest of the anthropoid apes.

The bird on the wing is the Whydah fneh ( Vidua paradisea),
remarkable for the enormous plumes with which the tail of the
male bird is decorated during the breeding season. The crested
hird overhead iz one of the beauntiful green touracos [Pwracus
macrorhynchus), belonging to the Musophagide, or plantain-eaters,
a family wholly African, and most abundant in the western

sub-recion.

Reptiles—In this class we find a large number of peculiar
forms ; 13 genera of snakes, 3 of lizards, and 2 of tortoises being
confined to the sub-region. The snakes are FPariaspis, Elapops,
and Prosymna (Calamariide), .R.’mmurlapm's, ffm;petciht‘opa,.and
Grayia (Colubride), Neusterophts and Lirwmapms [HﬂFﬂﬂIﬂl'lHldﬂ:],
Stmocephalus and Holurophis {Lycocfonhd:e};. 1’3{@&1{1:3 (Pytho-
nidae); Elopsoidea (Elapide) ; and Atheris (V 1pendaj-}_ . The
lizards are Dalophin {Lepidnsternidn:}l: E?rf:mu@.s {Smlll‘}lcl{mj;
FPrilodactylus (Geckotidee). The tortoises, Cingeis (Testudinidae)
and Tetrathyra (Trionichide).

Amphibia.—Of Amphibia, there are 2 peculiar genera of tree-
frogs, Hylambatis and Hemimantis, belonging to the Polype-
datidee,
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Here, too, we find some interesting relations with the Oriental
region on the one side, and the Neotropical on the other. The
snakes of the family Homalopsidee have a wide range, in America,
Europe, and all over the Oriental region, but are confined to
West Africa in the Ethiopian region. Dryiophis (Dryiophidse)
and Dipsadobon (Dipsadide) on the other hand, are genera of
tropical America which occur also in West Africa. The family
of lizards, Acontiade, are found in West and South Africa,
Ceylon, and the Moluceas. The family of toads, Engystomide,
in West and South Africa and the whole Oriental region; while
the Phryniscide inhabit tropical Africa and Java.

Insects—We have here a large number of peculiar genera.
There are 10 of butterflies, Lachnoptera, Amphidema, and Catuna
belonging to the Nymphalide, while four others are Lyceenide.
The genus Euxanthe is common to West Africa and Madagascar.

Of Coleoptera there are 53 peculiar genera; 20 are Carabide,
2 Lucanide, 12 Cetoniidee, 3 Prionids, 16 Cerambycide, and
34 Lamiide. Besides these there are 4 or 5 genera confined to
West Africa and Madagascar.

Land Shells—West Africa is very rich in land shells, but it
does mnot appear to possess any well-marked genera, although
several of the smaller groups or sub-genera are confined to it.
Helicidee of the genera Nanina, Buliminus and Achatina are
abundant and characteristic,

dslands of the West African Sub-region.—The islands in the
Gulf of Guinea are, Fernando Po, very near the main land, with

Prince’s Island and St. Thomas, considerably further away to the.
south-west. Fernando Po was once thought to be'a remarkable
instance of an island possessing a very peculiar fauna, although

close to the main land and not divided from it by a deep sea.
This, however, was due to our having obtained considerable
collections from Fernando Po, while the opposite coast was
almost unknown. One after another the species supposed to be
peculiar have been found on the continent, till it becomes prob-
able, that, as in the case of other islands similarly situated, it
containg no peculiar species whatever. The presence of nume-
rous mammalia, among which are baboons, lemurs, Hyraz, and
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Anomalurus, shows that this island has probably onee been united
to the continent.

Prince’s Island, situated about 100 miles from the coast, has
no mammals, but between 30 and 40 species of birds. Of these
7 are peculiar species,viz., Zosterops fieedulina, Cuphopterus dohrni
{a peculiar genus of Sylviida), Symplectes princeps, Crithagra
rufilate, Columba chlovophwa, Peristera principalis, and Striz
fhanienzis,

In the Jsiand of St. Thomas, situated on the equator about 150
miles from the coast, there are 6 peculiar species out of 30 known
birds, viz, Seops lewcopsis, Zosterops lugubris, Turdus olivaceo-
Juscus, Oriol s crassivostris, Symplectes saneti-thome and Aplopelia
simpler ; also Striz themsnsis in common with Prince’s Tslana.
The remainder are rll found en the adjacent coasts. Tt js re-
markable that in Prince's Island there are no birds of prey, any
that appear being driven off' by the parrots (Psittacus erithacus)
that abound there: whereas in St Thomas and Fernando TPo

they are plentiful.

II1. Seuth-Afiican Sub-vegion.

This is the most peculiar and interesting part of Afriea, but
owing to the absence of existing barviers its limits cannot he
well defined. The typical portion of it hardly contains more
than the nargow strip of territory limited by the mountain range
which forms the boundary of the Cape Colony and Natal, while
in o wider sense it may Le extended to include Mozambique. It
may perhaps be best characterised as bounded l:yr ﬂ:lu 1{9_?&11”1
desert and the Limpopo river. Tt is in the more limited district
of the extreme south, that the wonderful Cape flora i‘flﬂllﬁ exists,
Here are more genera and species, and more peculiar types of
plants congregated together, than in any other part of the globe
of cqual extent. There nre indieations of a sofnewhat similar
richness and specialization in the zoology of this country; but
animals ave so much less elosely dependent on soil and climate,
that much of the original peculiarity has been obliterated, by
long continmed interchange of species with so vast an area as

ﬁ_&;}" ] -1‘
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ihat of Africa south of the equator. The extreme peculiarity

~ and isclation of the flora must not, however, be lost sight of, if

we wounld correctly interpret the phenomena afforded by the dis-
tribution of animal life on the African continent.
Mammalic.—A much larger number of peculiar forms of mam-
mals are found lere "than in any of the other sub-regions
although it is far less in extent than either of the three divi-
sions of the continent. Amonz Insectivorn we have the
Chrysochloride, or golden moles, eonsisting of two genera confined
to South Africa; while the Macvoscelididee, or eleplant shrews,
are also characteristically South African, although ranging as far as
Mozambique and the Zambezi, with one outlying species in North
Afvica. The Viverride are represented by thiee peculiar genera,
Aviela, Cynictis, and Swricata. The Carnivera present some
remarkable forms: Proteles, forming a distinet family allied to
the hiymnas and weasels; and two curious forms of Canide—
Megalotis (the long-eaved fox) and Lyeaon (the hysna-dog), the
Intter found also in parts of Tast Africa. Hydrogale is o
peculiar form of Mustelida: ; Pelea one of the antelopes; Dea-
dromys, Malacothriz, and Mystromys are peculiar genera of the
mouse family (Muride) ; Bathyerges one of the mole-rats (Spa-
lacidew) ; Pedefes, the Cape-hare, a remarkable form of jerboa ; and
FPefromys, one of the spiny-rats *(Echimyide). The remarkable
Oryeteropus, or earth-pig, has one species in South and one in
North Fast Africa. We have thus eighteen genera of l'il"'ll'lllll"lhﬂ.
almost or quite peculiar to South Afriea. .
Birds—These do not present so many peculiar forms, yet
some are very remarkable. Chafops is an isolated genus of
thrushes (Turdide). Lioptilus, one of the fruit- t]arusltes (Pyena-
notidw),  Pogonocichla, one of the fly-catchers; Urolestes, a
shrike; Promerops, a sun-bird ; Phileterus and Clera, weaver-
Lirds ; and three peculiar genera of larks—Spizocorys, Heterocorys,
and Tg}hracarys, completé the list of peculiar types of Passeres.
A wood-pecker, Geoeolnptes, 18 néarly allied to a Sownth American
genus, The Cape-dove, (Ena, is confined to South and East Africa
and Madagasear; and Zhalassornis is a peeyliar form of duck
Several genera arve also confined to West and South Africa;—
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as  Phyllastrephus (Pycnonotide), Smithornis (Muscicapide),
Corvinella {Laniide) ; Barbatula and Xylobucco (Megalemida);
Ceuthmochares, also in Madagascar, (Cuculide); ypanistria
(Columbide). Other remarkable forms, though widely spread
over Africa, appear to have their metropolis here, as Colius and
TIndieator. Others seem to be confined to South Africa and
Abyssinia, as the curious Buphage (Sturnide); and dpalo-
derma (Trogonide). Macharhamphus (Faleonide) is found only
in South-West Africa, Madagasear, and the Malay Peninsala.
Reptiles.—There are 4 peculiar genera of snakes,— Typhline,
belonging to the blind burrowing snakes, Typhlopide ; Zamgpro-
phiz (Lycodontide); Cyrtophis and FPecilophis (Elapide), a
family which is chiefly Oriental and Australisn. Of Lizards
there are 10 peculiar genera ; Monotrophis (Lepidosternide), but
with an allied form in Angola; Cordylus, Pseudocordylus, Platy-
saurus, Cordylosawrus, Pleurostichus, and Saurcphis, all peculiar
genera of Zonuride ; Chamesaura, forming the peculiar family
Chamesaurids : Colopus and Rhepitropus (Geckotids).
Amphibia.—0f Amphibia there are 4 peculiar genera:
Schismaderma (Bufonide) ; Brachymerus (Engystomide) ; Phry-
nobatrachus and Stenorhynchus (Ranide). These last are allied
to Oriental genera, and the only other Engystomidee are Oriental
and Neotropical.
Fresh-water Fish.—Of fresh-water fishes there is 1 genus— A}-
rostomus—belonging to the carp family, peeuliar to South Africa,
Insects—South Afrien is excessively rich in insects, and the
number of peculiar types surpasses that of any other part of the
region. We can only here summarize the resulfs.
Lepidoptera.—Of butterflies there m'e"f peculiar genera; 2
belonging to the Satyride, 1 to Acrmidee, 3 to Lycenide,
and 1 to Hesperide. Zeritis (Lycwnidie) is also characteristic
of this sub-region, although 1 species occurs in West Africa,
Colcoptera—These are very remarkable. In the family of
Cicindelide, or tiger-beetles, we have the extraordinary Manticora
and Platychile, forming a sub-family, whose nearest allies are in
North America ; as well as Ophryodera and Dromica, the latter
an extensive genus, which ranges as far north as Mozambique




CHAP, X1.] THE ETHIOPIAN REGION, 260

and Lake Ngami. Another genus of this family, Jansenia, is
common to South Africa and South India.

In the large family of Carabide, or ground-beetles, there are
17 peculiar South African genera, the most important being
(repidogaster, Hytrichopus, Arsinog, and Piezia. Three others—
Eunostus, Glyphodactyla, and Megalonychus—are common to
South Africa and Madagascar only. - There is also a genus in
common with Java, and one with Australia.

Of Lucanide, or stag-beetles, there are 3 peculiar genera; of
Cetoniids, or rose-chafers, 14; and of Buprestidse, 2.

‘In the great family of Longicorns there are no less than 67
peculiar genera—an immense number when we consider that the
generally open character of the country, is such as is not usually
well suited to this group of insects. They consist of 5 peculiar
genera of Prionidie, 25 of Cerambyecide, and 37 of Lamiidze.

Summary of South-African Zoology—Swmmarizing these re-
sults, we find that South Africa possesses 18 peculiar genera of
Mammalia, 12 of Birds, 18 of Reptiles, 1 of Fishes, 7 of Butter-
flies, and 107 of the six typical families of Coleoptera. Besides
this large amount of speciality it contains many other groups,
which extend either to West Africa, to Abyssinia, or to Mada-
gascar only, a number of which are no doubt to be referred as
originating here, We also find many cases of direct affinity with
the Oriental region, and especially with the Malay districts, and
others with Australia: and there are also less marked indica-
tions of a relation to America.

Atlantic Tslands of the Ethiopian Region. St. Helena—The
position of St. Helena, about 1,000 miles west of Africa and 16°
south of the equator, renders it difficult to place it in either of
the sub-regions ; and its scanty fauna has a general rather than
any special resemblance to that of Africa. The entire destruc-
tion of its luxuriant native forests by the introduction of goats
which killed all the young trees (a destruction which was nearly
completed two centuries ago) must have led to the extermination
of most of the indigenons birds and insects. At present there is
no land bivd that is believed to be really indigenous, and but one
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wader, a small plover (Eyinlitis sancle-helena) which is peculiar
to-the island, but closely allied to African species. Numerons
_imported birds, such as canaries, Java sparrows, some African
finches, guinen-fowls, and partridees, are now wild. There are
no native butterflies, but a few introduced species of almost
world-wide range. The only important remnant of the original
fauna consists of beetles and land shells. The hbeetles are the
more numerous and have been eritically examined and deseribed
by Mr. T. V. Wollaston, whose researches in the other Atlantic
islands are so well known,

Coleaptera of St. Helena.—Omitting those beetles which get

introduced everywhere throngh man’s agency, there are 59 species
of Coleoptera known from St Helena ; and even of these there

are a few widely distributed species that may have been intro-
duced by man. Tt will be well, therefore, to confine oursalves

almost wholly to the species peculiar to the island, and, therefore,
almost certainly forming part of the endewmic or original fauna,
Of these we find that 10 belong to gevera which have a very
wide range, and thus afford no indication of geographical affinity ;
2 belong to genera which arve characteristic of the Palmarctic
fauna (Bembidivm, Longitarsus) ; 3 to African genera (Adoretus,
Seiobius, Aspidemorpha) ; and two species of Culosoma are most
allied to African species. There are also 4 African species,
which may be indigenons in St. Helena. The peculiar genera,
7 in number, ave, however, the most interesting.  We have first
Haplothorer, a large beetle allied to Carabus and Calosona, though
of a peeuliar type. Thiz may be held to indicate a remote
Palwarctic affinity., Melissivs, one of the Dynastidee, is allied to
South African forms. Mierorylobius, one of the Cossonides (a
sub-family of Curculionida) is the most important genus, com-
prising as it does 13 species, It is, according to Mr. Wollaston,
an altogether peculiar type, most allied to Pentarthrim, a genus
found in St. Helena, Ascension, and the south of England, and
itself very isolated. Nesiofes, another genns of Curculinnidse,
belongs to a small grovp, the allied genera forming which inhabit
Europe, Madeira, and Australia. A third peculiar and isolated
genus is Trachyphieosoma.  The Anthribide are vepresented by
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2 genera, Notiovenus and Homwoders, which are altogether
peculiar and isolated, and contain 9 species. Thus no less than
27 species, or more than half of the undoubtedly indigenous
beetles, belong to 5 peculiar and very remarkable genera of
Rhyneophora.

It appears from this enumeration, that the peculiar species as
a whaole, exhibit most affinity to the Ethiopian fauna; next to
the South European fanna ; and lastly to that of the islands of
the North Atlantic; while there is such a large amount of pecu-
liarity in the most characteristic forms, that no special geogra-
phical affinity can be pointed ont.

Land Shells—These consist of about a dozen living species, and
about as many extinet found in the surface soil, and probably
exterminated by the destruction of the forests. The genera are
Suecinea, Suonites, Helix, Bulimus, Pupre, and Achating. The
Bulimi (all now extinct but one) comprise one large, and
several small species, of a peculiar type, most resembling forms
now inhabiting South America and the islands of the Pacifie.
Zonites is chiefly South European, but the other genera are of
wide range, and none are peculiar to the island.

The marine shells are mostly Mediterranean, or West Indian
species, with some found in the Indian Ocean; only 4 or 5 species
being peculiar to the island.

Tristan d' Aeunlia.—This small island is situated nearly mid-
way between the Cape of Good Hope and the mouth of the La
Plata, but it is rather nearer Africa than America, and a little
nearer still to St. Helena, An island so truly oceanic and of whose
productions so little is known, eannot be placed in any region,
and is only noticed here becaunse it comesnaturally after St. Helena,
It is known to possess three peculiar land birds. One is a thrush
(Nesoeiehla eremite) whose exact affinities are not determined ;
the other a small water-lien (Gallinula nesiotis) allied to eur
native species, but with shorter and softer wings, which the bird
does not use for flight. A finch of the genus Crithagre shows
African affinities ; while another recently described as Nesospize
acunhe (Journ. fiir Orn, 1873, p. 154) forms a new genus said to
resemble more nearly some American forms,
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The only known land-shells ave 2 peculiar species of Balea, a
genus only found elsewhere in Europe and Brazil.

IV, Madagascar and the Mascarene Islands, or the Malagasy
Sl region.

This insular sub-region is one of the most remarkable zoo-
logical districts on the globe, bearing a similar relation to Africa
as the Antilles to tropical America, or New Zealand to Australia,
but possessing a much richer fauna than either of these, and in
some respects a more remarkable one even than New Zealand.
It comprises, besides Madagascar, the islands of Mauritius,
Bourbon, and Rodrignez, the Seychelles and Comoro islands.
Madagasear itself is an island of the first class, being a thonsand
miles long and about 250 miles in average width. Tt lies
parallel to the coast of Africa, near the southern tropic, and is
separated by 230 miles of sea from the nearest part of the con-
tinent, although a bank of soundings projecting from its western
coast reduces this distance to about 160 miles, Madagascar is
a mountainous island, and the greater part of the interior consists
of open elevated plateaus; but between these and the coast there
intervene broad belts of luxuriant tropical forests. It is this
forest-district which has yielded most of those remarkable types
of animal life which we shall have to enumerate; and it is
probable that many more remain to be discovered. As all the
main features of this sub-region are developed in Madagascar,
we shall first endenvour to give a complete outline of the fauna
of that country, and afterwards show how far the surrounding
islands partake of its peculiarities.

Mammalia.—The fauna of Madagascar iz tolerably rich in
genera and species of mammalia, although these belong to a very
limited number of families and orders. It is especially charac-
terized by its abundance of Lemuride and Insectivora ; it also
possesses a few peculiar Carnivora of small size ; but most of
the other groups in which Africa is especially rich—apes and
monkeys, lions, leopards and hywmnas, zebras, giraffes, antelopes,
elephants and rhinoceroses, and even porcupines and squirrels,
are wholly wanting. No less than 40 distinct families of land
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& mammals are represented on the continent of Africa, only 11 of
which oceur in Madagascar, which also possesses 3 families
peculiar to itself. The following is a list of all the genera of
Mammalia as yet known to inhabit the island :—

PRIMATES. INBECTIVORA.
LeMrRIDE, - CESTETID.E,
il 1 Bpeiies,
Im!fin{?lfsmre EPMWE Cendetes o e e a
LETF;HFJ'.II#-'"‘ Hemicentetes ... = 2
Tamur ... :” .o il I Ert'culi{s 2
Hapalemur g Oryzoricles ... o
Microcebus ... o 4 Echinops mps s 3
Chirogaleus o 5 Boricine,
Lepilemur 2 Borex ... . 1
ComoMyIDR, CARNIVORA.
Chiromys . N 1 CRYPTOPROCTID.E.
Cryptoprocie ... 1
= BATS—(Chiroptera). VIVERRID.E.
Irerorina. iﬂiﬁ 4 P e £
Pt falidin 3
e o BN UL S R £ o S
Bmxorornipe i fiit .
Rhinolophus ... 1 UNGULATA,
BUID.E.
v VESPERTILIONID.E. Potamochoras A 1
espertilio .., Lo o
b e R A i RODENTIA.
3 Muonina.
4 :  Ea0TmE Wik s 1
Neeki Nocrittoxin.z. Huypogeomys ... 1
yetinomus ., i 1 Brachylarsomys i 1

We have here a total of 12 families, 27 genera, and 65 species
of Mammals ; 3 of the families and 20 of the genera (indicated
Ly italies) being peculiar. All the species are peculiar, except
perhaps one or two of the wandering bats. Remains of a Hip-
popotemus have been found in a sub-fossil eondition, showing
that this animal probably inhabited the island at a not very
remote epocl.,

The assemblage of animals above noted is remarkable, and

@ seems to indicate a very ancient connection with the southern por-
tion of Africa, before the apes, ungulates, and felines had entered
it. The lemurs, which are here so largely developed, ure repre-

T
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sented by a single group in Africa, with two peculiar forms on
the West coast. They also re-appear under peculiar and isolated
forms in Southern India and Malaya, and arve evidently but the
remains of a once wide-spread group, since in Eocene times they
inhabited North America and Europe, and very probably the
whole northern hemispliere.  The Insectivora are another group
of high antiquity, widely scattered over the globe under a
nuumber of peeuliar forms; but in no equally limited area repre-
sented by so many peculiar types as in Madagascar. South and
West Africa are also rich in this order.

The Carnivora of Madagascar are mostly peculiar forms-of
Viverride, or civets, a family now almost confined to the
Ethiopian and Oriental regions, but which was abundant in
Europe during the Miocene period.

The Potamacherus is o peculiar species only, which may be
perhaps explained by the unusual swimming powers of swine,
and the semi-aquatic habits of this genus, leading to an Immi-
gration at a later period than in the case of the other Mammalia,
The same remark will apply to the small Hippopotamus, which
was coeval with the great Struthious bird AEpiornis.

Rodents are only represented by three peculiar forms of
Muridee, but it is probable that others remain to be discovered.

Birds—Madagascar is exceedingly rich in birds, and espe-
cially in remarkable forms of Passeres, No less than 88 penera
and 111 speeies of land-birds have been discovered, and every
year some additions are being made to the list. The African
families of Passeres are almost all represented, only two heing
absent—Paridie and Fringillida, both very poorly nl.lu'uacpted in
Africa itself, Among the Picarie, however, the case is very
different, no less than 7 families being “}"E'“"t! "”;-_P‘f'f“l“‘a
or woodpeckers; Indicatoridz, or }1.nncy-guldus'; I?#Iu:.:ala_-rm?]nx_
or barbets ; Musophagidie, or plantain-eaters ; Coliidee, m: colies;
Bucerotidee, or hornbills ; and Terisoride, or mockers. Three of
these are peculiar to Africa, and all are well represented there,
a0 that their absence from Madagasear is a very remarkable fact,
The number of peculiar genera in Madagascar constitutes one of
the main features of its oruithology, and many of these are so
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izolated that it is very difficult to eclassify them, and they
remain to this day a puzzle to ornithologists. In order to
exhibit clearly the striking characteristics of the bird-fauna of
this island, we shall fitst give a list of all the peculiar genera;
another, of the genera of which the species only are peculiar;
and, lastly, n list of the species which Madagascar possesses
in common with the African continent.

Gexera oF Bikps rEcunian To MADAGASCAR, OR FOUXD ELSEWHELE
ONLY IN THE MascanExE Isnaxns,

Srivime Spories. STURNIDE. Bpevics,
1. Bernieria o wn W 19. Enryeeros (1) L
2. Ellisia 1 20. Hartlanbia ... 1
3. Mystacoruis .., . 1 2], Falenlin 1
4. Eruesan e 1
B pa—— -1
5. Gervasin i 1 Pacrmr :
TiALItDE. 22. Philepitta ... 1
6. Dxyls
Oxylabes 8. e
Crxcring (7). 23. Coua.. T
7. Mosites + ... 1 24 anhluthmusf.es - 1
SirTiDE. Leprrososin.e,
B. Hyphorpes ... 1 26, Leptosomus ... 1
Presoxorinz (1) Conracninz,
Tylas ... 1 26, Atelomis ... ol
ORibttaE. 27, Drachypteracisg 1
10, Arbasia 3 248, Geobinstes .. 1
11, Cyanolunivs ... 1  Psirracinrg i
i g = a
Miaciatan 20, Coracopeis, ... 2
:% %vamnip 1  (Corvunipi
sendobiag ... ERE L 30, Alertrenas ... 1
Laxnnes :
14 Oulialicns () ... 1 DTS :
15 Vipn i 1 81, Margaroperdiz !
NECTARINN DR, Farcoxin.e,
16. Neodrepanis 1 32, Nisoides ; 1
23 Eutriorchis ... 1
Hinvrpixnine: ‘ —_—
17. Phedina 1 Total species of peenliar penera &0
Procko® ErvorxiTHIDE (extinet),
18, Nelicurvins .., 1 H. Epyomis 1

T2
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Ermoriay of ORIENTAL GEFERA WHICH ARE REPRESENTED IN
MADAGASCAR BY PECULIAR SPECIES.

Trrmne,
1. Bessonornis

SrLviD.E

2. Agrocophalns ...
3 G’apaycﬁus (Or.)
4. Protincola i

ProxoxoTine
5. Hypsipeles (Or)
6. Audropadus ...

CAMPEPHAGITUE,
7. Compephoga ...

Dicruning.
8, Dicrarus

MuscicAPIDAE.
9. Tehitren

Laxnupz
10. Laniarius

NECTARINIIDE.
11. Nectarinin

Procenpoe.
12. Foudia i
13. Hypargos' ...
14. Bpermestes ...

ALAUDIDE.
15. Mirafra

MoTACILLIDF.
16, Motacilla

Crouninm,
17. Centhmochares
1%, Centropus
18. Coculos

Conaciina,
20. Farvatomna ...

Bpacion.

1

P

e

[

ALCEDINIDE,

21. Corythornis ...
23, Ispidina ...

Urvrine,
23. Upupa (1)

CArRIMULBIDE.
24. Caprimulgus

CTPSELIDE.

25, Cypaslns
26. Chotora

PsirracinE.
27, Poliopsitta

CoLUMBIDE.
28, Treron

29, Columba
30, Turtur

PrerocLing,
3l. Pterocles

TETRAONIDE.
32, Froneolinua ..

PrAsiANIDE.
a3, Numidn ik

TrRXICIDAE.
34, Tuarnix

FALCONID.E.
a5, Polyhoroides
aaq. Cirens
27. Astur...

38, Accipiter
a0, Buteo...
40, Halimetus
41. Perniz

42, Bam ...
43, Cerchneis

Bpiries.

1
1

e e el B el
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BrricinE. !ewpu-:h::}II PLATALEIDE, Species,
e gﬂ‘;ﬂﬂ Sl ; - T i R
RaLuipe Popicirin.e,
G Pomma v 1 WP Lo 1
SCoLOPACITDE. Total peonliar species of Eth, | .
48, Gallinago ... 1 or Or. genera j‘m

SreciEs oF Birps cousoy To MapacascAr A¥p AFnica on Asia.

1. Cistieola eursituns, 7. Aplopelia tympanistria,
2. Corvus scapulatns, 8. Faleo minor,

3. Crithagra canicollis, 9. Falco concolor,

4. Merops superciliosus, 10, Milvus moyptins,

8. Collocalia fuciphaga. 11. Milvus migrans,

6, (Ena capensis, 12, Btrix flanimea.

These three tables show us an amount of speciality hardly to
be found in the birds of any other part of the globe. Out of
111 land-birds in Madagascar, only 12 are identical witl'species
inbabiting the adjacent continents, and most of these belong to
powerful-winged, or wide-ranging forms, which probably now
often pass from one country to the other. The peculiar species
—49 land-birds and 7 waders, or aquatics—are mostly well-
marked forms of African genera. There are, however, several
genera (marked Ly italics) which have Oriental or Palearctic
aftinities, but not African, viz— Copsychus, Hypsipetes, Hypherpes,
Alectramas, and Murgaroperdiz. These indicate a closer ap-
proximation to the Malay countries than now exists.

The table of 33 peculiar genera is of great interest. Most of
these are well-marked forms, belonging to families which are
fully developed in Africa; though it is singular that not
one of the exclusively African families is represented in
any way in Madagascar. Others, however, are of remote or
altogether doubtful affinities. Siftider is Oriental and Palmarctic,
but not Ethiopian. Ouylabes and Mystacornis are of doubtful
affinities. _drfamia and Cyanolanius still more so, and it is
quite undecided what family they belong to. Calivalicus is
almost equally obscure. Neodrepanis, one of the most recent
discoveries, seems to connest the Nectariniidae with the Pacific
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Depanididee. FEuryeeros is o complete puzzle, having been
placed with the hornbills, the starlings, or as a distinet family,
Falculia iz an exceedingly aberrant form of starling, long thought
to be allied to Frrisor. Philepitta, forming a distinet family,
(Paictidae), is most remarkable and isolated, perhaps with remote
South American affinities. FLepfosome is another extrordinary
form, connecting the cuckoos with the rollers. _telornis,
Brachypteracias, and (eobiastes, ave terrestrial rollers, with the
form and colouring of Pifte. So many perfectly isolated and
remarkable groups are certainly nowhere else to be found; and
they fitly  associate with the wonderful aye-aye (Chiromys),
the insectivorous Centetide, and carnivorous Cryptoprocia
among the Mammalia. They gpeak to us plainly of enormous
antiquity, of long-continued isolation ; and not less plainly of
a lost continent or continental island, in which so many, and
varions, and peculiarly organized creatures, could have been
gradually developed in a connected fauna, of which we have
here but the fragmentary remains.

Plate VI—Ilustrating the chavacleristic features of the
Zoology of Madagasear—The lemurs, which form the most
prominent feature in the zoology of Madagascar, being com-
paratively well-known from the numercus specimens in our
zoological gardens; and good figures of the Insectivorous genera
not being available, we have represented the nocturnal and
extraordinary aye-aye (Chiromys madagnseariensis) to illustrate
its peculiar and probably very ancient mammalian fauna ; while
the river-hogs in the distance (Potamocherus edwardsii) allied to
African species, indicate a later immigration from the main-
land than in the case of most of the other Mammalia. The
peenliar birds being far less generally known, wurhm'c figured
three of them., The largest is the Buryceros prevosti, here classed
with the starlings, although its remarkable bill and other pecu-
liarities render it probable that it should form a distinet family.
Its eolours are velvety black and rich brown with the bill of a
pearly grey. The bird beneath (Vanga curvirostris) is one of the
peculiar Madagasear shrikes whose plumage, variegated with
green-black and pure white is very conspicnons; while that in
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the right hand corner is the Leplosoma dizeolor, a bird which
appears to be intermediate between such very distinet families
a5 the enckoosz and the vollers, and is thevefore considered to
form a family by itself. 1t is a coppery-green above and nearly
white beneath, with a black bill and red feet. The fan-shaped
plant on the left is the traveller’s tree (Urania speciosa), one of
the peculiar forms of vegetation in this marvellous island.

HReptiles—These present some very curious features, compara-
tively few of the African groups being represented, while there
are a considerable number of Eastern and even of American
forms. DBeginning with the snakes, we find, in the enormous
family of Colubridwe, none of the African types; but instead of
them thvee genera—Herpelodryas, Philodryas, and Helerodon—
only found elsewhere in Sonth and North America. The
l’smnmaphiﬂm, which are both Afriean and Indian, are repre-
sented by a peculinr genus, Mimophis. The Dendrophide ae
represented by Alefulle, a genus which is both African and
American. The Dryiophide, which inhabit all the tuppics but
are most developed in the Oriental region, are represented by
a peculiar genus, Langahe. The tropical Pythonide are repre-
sented by another peculiar genus, Senzinde. The Lycodontide
and Viperidi, so well developed in Africa, are entirely absent.

The lizards are no less remarkable. The Zonuride, albun-
dantly developed in Africa, are represented Dy one peculiar
genus, Clieigna,  The wide-spread Seincide by another peculiar
genus, Pygowmeles. The African Sepsidie, ave represented by three
genera, two of which are African, and one, Amphiglossus, peculiar.
The Acontiade are represented by a species of the African genus
Acontias.  Of Scincidm there is the wide-spread Euprepes. The
Sepide are represented by the African generp Seps and Scelotes.
The Geckotide are not represented by any purely African
genera, but by Phyllodactylus, which is American and Aus-
tralian ; Hemigactylus, which is spread over all the tropics; by
two peeuliar genera; and by Ureplatis, Geclolepis, and Phelsuma,
confined to Madagascar, Bourbon, and the Andaman Islands.
The Agamide, which are mostly Oriental and are represented in
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Africa by the single genus dgamea, have here three peeculiar

genera, Tracheloptychis, Chalarodon, and Hoplurus, Lastly, the

American Ignanidie ave said to be represented by a species of the
South American genus Oplurus. The classification of Reptiles
is in such an unsettled state that some of these determinations
of affinities are probably erromeous; but it is not likely that
any corrections which may be required will materially affect the
general bearing of the evidence, as indicating a remarkable
amount of Oriental and American relationship,

The other gromps arve of less interest. Tortvises are repre-
sented by two African or wide-spread genera of Testudinidee,
Testudo and Chersing, and by one peculiar genus, Pyeis ; and
there are also two African genera of Chelydidie,

The Amphibia are not very well known. They appear to he
confined to species of the wide-spread Ethiopian and Oriental
genera—Hylavann, Dolypedales, and FRappia (Polypedatida) ;
and Pyricephalus (Ranidee).

Fresh-water Fishes—These appear to be at present almost
unknown. Wlhen carefully collected they will no doubt furnish

some important facts.

Tihe Mascarene Tsloands,

The varvious islands which surround Madagascar—Bourbon,
Mauritius, Rodriguez, the Seychelles, and the Comoro Islands
—all partake in a considerable degree of its peculiar fauna,
while having some special features of their own.

Indigenous Mammalia (except bats) are probably absent from
all these islands (except the Comoros), although Lemur and Cen-
{etes are given as natives of Bourhon and Mauritinus. They have,
however, perhaps been introduced fmn] Madagascar. Zemur
mayottensis, a peenliar species, is found in the Comore Tslands,
where a Madagascar species of Viverra also ocenrs,

Bourbon and Mauritius may be taken together, as they much
resemble each other. They each possess species of a peculiar
genus of Campephagidee, or caterpillar shrikes, Oxynotus; while
the remarkable Fregilupus, belonging to the starling family,
inhabits Dourbon, if it is not now extinet. They also have
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peculiar species of Pratincoln, Hypsipetes, Phedina, Techitrea,
Zosterops, Foudin, Collocalia, and Coracopsis ; while Mauritins has
a very peculiar form of dove of the sub-genus Trocnza ; an Alee-
treenas, extinet within the last thirty years ; and a species of the
Oriental genus of parroquets, Palwornis. The small and remote
island of Rodriguez has another Palwornds, as well as a peculiar
Foudia, and a Drymezea of apparently Indian affinity.

Coming to the Seychelle Islands, far to the north, we find the
only mammal an Indian species of bat ( Pleropus edwardsii). Of
the twelve land-birds all but one are peculiar species, but all belong
to genera found also in Madagascar, except one—a peculiar species
of Palwornis. This is an Oriental genus, but found also in several
Mascarene Islands and on the African continent. A species of
black parrot (Coracepsis barklayi) and a weaver bird of peeuliar
type (Foudin seychellarum) show, however, a decided connection
with Madagascar. There are also two peculiar pigeons—a short-
winged Turtur and an Aleetranas.

Most of the birds of the Comoro Islands are Madagascar spe-
cies, only two being African. Five are peculiar, belonging to the
genera Nectarinie, Zosteraps, Dicrurus, Foudia, and A lectrenas,

Reptiles are scarce. There appear to be no snakes in Mauri-
tins and Bourbon, though some African species are said to he
found in the Seychelle Islands. Lizards ave fairly represented.
Mauritius hag Cryploblepharus, an Australian genus of Gymno-
pthalmidee ; Hemidactylus (a  wide-spread genus); Percpus
(Oriental and Australian)—both belonging to the Geckotidze.
Bowbon has Heferopus, a Molucean and Australian genus of
Scincidm ; Phelsuma (Geckotide), and Chameleo, both found also
in Madagasear; as well as Pyois, one of the tortoises. The
Seychelles have Theconye, a peculiar genns of Geckotide, and
Chameleo.  Gigantic land-tortoises, which formerly inhabited
most of the Mascarene Islands, now only survive in Aldabra, a
emall island north of the Seychelles, These will be notieed
again further on.  Amphibia seem only to be recorded from the
Seychelles, where two genera of tree-frogs of the family Poly-
pedatider ave found; one (Megalizalvs) peculiar, the other
(Rappia) found also in Madagascar and Africa.
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The few insect groups peculiar to these islands will be noted
when we deal with the entomology of Madagascar.

Extinet fauna of the Mascorene Islands and Madagascer —Defore
quitting the vertebrate groups, we must notice the remarkable
birds which have become extinet in these islands little more
than a century agn. The most celebrated is the dodo of the
Mauritius (Didus fneptus), but an allied genus, Przopheps, in-
habited Rodriguez, and of both of these almost perfect skeletons
have been recovered. Other species probably existed in Bourbon.
Remains of two genera of flightless rails have also been found,
Aphanapteryz and Erythvomachus ; and even a heron (Ardea
megaeephala) which was short-winged and seldom flew ; while
in Madagascar there lived a gigantic Struthious bird, the
Alpyornis. Some further details as to these extinet forms will
be found under the respective families, Didide, Rallide, and
Apyornithide, in the fourth part of this work; and their bear-
ing on the past history of the region will be adverted to in the
latter part of this chapter. Dr. Giinther has recently dis-
tinguished five species of fossil tortoises from Mauritius and
Rodriguez,—all of them quite different from the living species
of Aldabra.

Inseets—The butterflies of Madagascar arve not so remarkable
as gome other orders of insects. There seems to be only one
peculiar genus, Heferopsis (Satyride). The other genera ave
African, Leptoneura being confined to Madagasear and South
Africa.  There are some fine Papilios of uncommon forms. The
most interesting lepidopterous inzeet, however, is the fine diurnal
moth (Urania), as all the other species of the genus inhabit
tropical America and the West Indian Islands £

The Coleoptera have been hetter collected, and exhibit some
very remarkable affinities. There is but one peculiar genus of
Cicindelidm, Pogonostoma, which is allied to the South American
genus, Clenostowma.  Another genus, Peridexia, is common to
Madagascar and South Awmerica. None of the important African
genera are represented, except Furymorpla ; while Meglapmma
is common to Madagascar and the Oriental region.

In the Carabidse we have somewhat similar phenomena on a
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-wider seale. .Such large and important African genera as

Polyhirma and Antlia, ave absent; but there are four genera
in common with South Africa, and two with West Africa ; while
three others are as much Oriental as African. One genus,
Disirigus, is wholly Oriental ; and another, Homalosoma, Aus-
tralian. Colpodes, well developed in Bourbon and Mauritiuvs, is
Oriental and South American, OF the peculiar gencra, Spharo-
stylis has South American affinities; Microchile, Oriental ; the
others being related to widely distributed genera,

The Lucanide arve few in number, and all have African affini-
ties. Madagasear is very rich in Cetoniide, and possesses 20
peculiar genera. Bothrorhina, and three other genera belonging
to the Jehnostoma group, have wholly African relations. Dory-
scelis and  Chromoptile are no less clearly allied to Oriental
genera, A series of eight peculiar genera belong to the Schizo-
rhinidee, a family the bulk of which are Australian,while there are
only a few African forms. The remaining genera appear to have
African affinities, but few of the peculiarly African genera are
represented. Glyciphana is eharacteristic of the Oriental region.

The Buprestide of Madagascar consist mainly of one large
and peculiar genus, Polybothris, allied to the almost cosmopolite
Psiloptera.  Most of the other genera are both Ethiopian and
Oviental ; but Polycesta is mainly South American, and the
remarkable and isolated genus Sponsor is confined to the
Mauritius with a species in Celebes and New Guinea.

The Longicorns are numerous and interesting, there being no
less than 24 peculiar genera, Two of the genera of Prionide
are very isolated, while a third, Closterus, belongs to a group
which is Malayan and American.

Of the Cerambycida, Philemafdum ranges to Africa and the
West Indies; Leplocera is only found eastward in Ceylon and
the New Hebrides; while Euporus is African. Of the peculiar
genera, 2 are of African type; 3 belong to the Leptura group,
which are mostly Palwarctic and Oriental, with a few in
South Africa; while Philocalocera is allied to a South American
genus.

Among the Lamiide there are several wide-ranging and 7
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African genera; but Coplops is Oriental, and the Oriental
Pracnetha oceurs in the Comoro Islands. Among the peculiar
menera several have African affinities, but Tropidema belongs to
a group which is Oriental and Australian ; Ogpsis is found also
in the Pacific Islands ; Mithergates, Sulemus, and Coedomaa, are
allied to Malayan and American genera.

General Remarks on the Inscct-fauna of Madagasear—Taking
the insects as o whole, we find the remarkable result that their
affinities are Jargely Oriental, Australian, and South American:
while the African element iz represented chiefly by special
South African or West African forms, rather than by such as
are widely spread over the Ethiopian region! In some
families—ns Cetoniidee and Lamiide—the African element
appears to preponderate ; in others—as Cicindelide—ihe Soutl
American affinity seems strongest; in Cambide, perhaps the
Oriental ; while in Buprestidee and Cerambycidie the African
and foreign elements seem nearly balanced. We must not im-
pute too much importance to these foreign alliances among
insects, because we find examples of them in every country on
the globe. The reason they are so much more pronounced in
Madagascar may be, that during long periods of time this island
has served as a refuge for groups that have been dying out on
the great continents; and that, owing to the numerous de-
ficiencies of a somewhat similar kind in the series of vertebrata
in Australia and South America, the same groups have often
been able to maintain themselves in all these conntries as well
as in Madagascar. It must be remembered too, that these pecu-
liarities in the Malagasy and Mascarene insect-fauna are but ex-
aggerations of a like phenomenon on the Inflilﬂanfl. Africa also
has numerous affinities with South America, with the Malay
countries, and with Australia; but they do not bear anything like
s0 large a proportion to the whole fauna, and do not, therefore,
attract so much attention. The special conditions of existence
and the long-continued isolation of Madagascar, will account for
much of this difference ; and it will evidently not De necessary

! There are alsn some special resemblances between the plants of Mada- \;E"‘_1

guscar and South Afvica, aceording to Dr. Kitk,
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& to introduce, as some writers are disposed to do, a special land

connection or near approach between Madagascar and all these
countries, independently of Africa; except perhaps in the case
of the Malay Islands, as will be discussed further on.
Land-shells—Madagascar and the adjacent islands are all
rich in land-shells. The genera of Helicide are Fitrina, Helix,
Achating, Columna (peculiar to Madagascar and West Africa),
Buliminus, Cionelle (chiefly Oriental and South American, but
not African), Pupa, Streptaris, and Succinea. Among the Oper-
culata we have Truncafella (widely scattered, but not African) ;
Cyelotus (South American, Oriental, and South African); Cyelo-
phorus (mostly Oriental, with a few South African) ; Leptopoma
(Oriental); Megalomastoms (Malayan and South American) ;
Lithidion (peculiar to Madagasear, Socotra, and South-West
Arabia) ; Ofopome (with the same range, but extending to West
India and New Ireland); Cyelostomus (widely spread but not
African) ; and Omphalotropis (whelly Oriental and Australian).
We thus find the same general features reproduced in the land-
ghells as in the insects, and the same remarks will to a great
extent apply to both. The classification of the former is, how-
ever, by no means go satisfactory, and we have no extensive
and accurate general catalogues of shells, like those of Lepi-
doptera and Coleoptera, which have furnished us with such
valuable materials for the comparison of the several faunas.

On the probable Past History of the Ethiopian Region.

Perhaps none of the great zoological regions of the earth
present us with problems of greater difficulty or higher
interest than the Ethiopian. We find in it the evidence of
several distinet and successive faunas, now intermingled ; and it
is very difficult, with our present imperfect knowledge, to form
an adequate conception of how and when the several changes
occurred. There are, however, a few points which seem suffi-
ciently clear, and these afford us a secure foundation in our
endeavour to comprehend the rest.

Let us then consider what are the main facts we have to

account for.—1. In Continental Africa, more especially in the sonth
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and west, wve find, along with much that is peculiar, a number of b -

genera showing o decided Oriental, and others with an equally
strong South American affinity; this latter more particularly show-
ing itzelf among reptiles and insects. 2. All over Africa, but more
especially in the east, we have abundance of large ungulates and
felines—antelopes, giraffes, buffaloes, elephants, and rhinoceroses,
with lions, leopards, and hywmnas, all of types now or recently
found in India and Western Asin. 3. But we alzo have to note
the alizence of a number of groups which abound in the above-
named countries, such as deer, bears, moles, and true pigs ; while
camels and goats—characteristic of the desert regions just to
the north of the Ethiopian—are equally wanting. 4. There is
a wonderful unity of type and want of speciality in the vast
area of our first sub-region extending from Senegal across to the
east coast, and southward to the Zpmbezi; while Weste A frica and
South Africa each abound in peculiar types. 5. We have the
extraordinary fauna of Madagascar to account for, with its
evident main derivation from Afviea, yet wanting all the larger
and * higher African forms ; its resemblances to Malaya and to
South America; and its wonderful assemblage of altogether
peculiar types.

Here we find n secure starting-point, for we are sure that
Madagrasear must have been separvated from Afriea before the
assemblage of large animals enuwmerated above, had entered
it. Now, it is a suggestive fact, that all these belong to types
which abounded in Earope and Tndia about the Miccene period.
It is also known, from the prevalence of Tertiary deposits over
the Sahara and much of Arabia, Persia, and Northern Indin,
that during early Tertiary times a continuous sea from the Bay
of Bengal to the British Isles completely cuf off all land com-
nunication between Central and Sonthern Afriea on the ome
side, and the great continent of the Eastern hemisphere on the
other. When Africa was thus isolated, its fauna probably had a
character somewhat analogous to that of South America at the

same period. Most of the higher types of mammalian life were
absent, while lemurs, Edentates, and Insectivora took their place. """

At this period Madagasear was no doubt united with Afriea,

e
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and helped to form a great southern continent which must at one
time have extended eastward as far as Southern India and
Ceylon ; and over the whole of this the lemurine type no doubt
prevailed.

During some portion of this period, South Temperate Africa
must have had a much greater extension, perhaps indicated hy
the numercus shoals. aud rocks to the south and east of the
Cape of Good Hope, and by the Crozets and Kerguelen Islands
further to the south-east. This would have afforded means for
that intercommunion with Western Australia which is so clearly
marked in the flora, and to some extent also in the insects of the
two countries ; and some such extension is absolutely required
for the development of that wonderfully rich and peculiar
temperate flova and fauna, which, now crowded into o narrow
territory, is one of the greatest magvels of the organic world.

During this 8uly period, when the great southern continents
—=South America, Africa, and Aunstralisn—were equally free from
the incursions of the destructive felines of the north, the
Struthious or ostrich type of birds was probably developed into
its existing forms. It is not at all neeessary to suppess that
these three continents were af any time united, in order to
account for the distribution of these great terrestrial birds; as
this may have arisen by at least two other easily conceiv-
able modes. The ancestral Struthious type may, like the
Marsupial, have once spread over the larger portion of the globe ;
but as higher forms, especially of Carnivora, became developed,
it would be exterminated everywhere but in those l'egiﬂns
where it was frec from their attacks, In each of these it would
develope into speeial forms adapted to surronnding conditions; and
the large size, great strength, and excessive speed of the ostrich,
may have been a comparatively late development caused by its
exposure to the attacks of enemies which rendered sunch modi-
fieation necessary. This seems the most probable explanation
of the distribution of Strnthions birds, and it is rendered almost
certain by the discovery of remains of this order in Europe in
Focene deposits, and by the oceurrence of an ostrich among the
fossils of the Siwalik hills; but it is just possible. also, that the
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ancestral type may have been a bird capable of flight, and that
it spread from one of the three southern continents to the others
at the period of their near approach, and more or less completely
lost the power of flight owing to the long continued absence
of enemies,

During the period we have been considering, the ancestors of
existing apes and monkeys flourished (as we have seen in
Chapter VL) along the whole southern shores of the old Pala-
arctic continent; and it seems likely that they first entered
Afriea by means of a land connection indicated by the extensive
and lofty plateaus of the Sahara, situated to the south-east of Tunis
and reaching to a little north-west of Lake Tchad; and at the same
time the elephant and rhinoceros type may have entered. This
will account for the curious similarity between the higher faunas
of West Africa and the Indo-Malay sub-region, for owing to the
present distribution of land and sea and the narrowing of the
tropical zome since Miocene times, these are now the only
lowland, equatorial, forest-clad countries, which were in connec-
tion with the southern shores of the old Ialmarctic continent at
the time of its greatest luxuriance and development. This
western connection did not probably last long, the junction that
led to the greatest incursion of new forms, and the complete
change in the character of the African fauna, having apparently
been effected by way of Syria and the shores of the Red Sea at
a somewhat Jater date. By this route the old South-Palearctic
fauna, indicated by the fossils of Pikermi and the Siwalik Hills,
poured into Africa; and finding there a new and favourable
country, almost wholly unocenpied by large Mammalia, increased
to an enormous extent, developed into new forms, and finally
overran the whole continent.

Before this oceurred, however, a great change had taken place
in the geography of Africa. It had gradually diminished on the
south and east; Madagascar had been left isolated; while a
number of small islands, banks, and coral reefs in the Indian
Ocean alone remained to indicate the position of a once extensive
equatorial land. The Mascarene Islands appear to represent
the portion which separated earliest, before any carnivora had
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_,q‘.’l'eached the country; and it was in consequence of this total

exemption from danger, that several groups of birds altogether
incapable of flight became developed here, culminating in the
huge and unwieldy Dodo, and the more active Aphanapteryx.
To the same canse may be atbributed the development, in these
islands, of gizantic land-tortoises, far surpassing any others now
living on the globe They appear to have formerly inhabited
Mauritinsg, Bourbon, and Rodriguez, and perhaps all the
other Masearene islands, but having been recklessly destroyed,
now only survive in the small uninhabited Aldabra islands
north of the Seychelle group. The largest living specimen
(5% feet long) is now in our Zoological Gardens. The only
other place where equally large tortoises (of an allied species)
are found, is the Galapagos islands, where they were equally free
from enemies till civilized man came upon the scene ; who, partly
by using them for food, partly by the introduction of pigs, which
destroy the eggs, has greatly diminished their numbers and
size, and will probably soon wholly exterminate them. It is a
curious faet, ascertained by Dr. Giinther, that the tortoises of
the Galapagos are more nearly related to the extinet tortoises of
Mauritius than is the living tortoise of Aldabra, This would
imply that several distinct groups or sub-genera of Testudo have
had a wide range over the globe, and that some of each have
survived in very distant localities. This is rendered quite con-
ceivable by the known antiquity of the genus Tesfudo, which
dates back to at least the Focene formation (in North America)
with very little change of form. These sluggish reptiles, so
long-lived and so tenacious of life, may have remained un-
changed, while every higher animal type around them has
Lecome extinet and been replaced by very different forms; as
in the case of the living Ewys feetum, which is the sole survivor
of the strange Siwalik fauna of the Miocene epoch. The ascer-
tained history of the genus and the group, thus affords a satis-
factory explanation of the close affinity of the gizantic tortoises
of Mauritius and the Galapagos.

The great 1sland of Madagascar seems to have remained longer
united with Africa, till some of the smaller and more active
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carnivora had reached it; and we consequently find there, n B

wholly terrestrial form of bird but the gigantic and powerfu
Bmyornis, well able to defend itself against such enemies. As
already intimated, we refer the South American element in
Madagasear, not to any special connection of the two countries
independently of Africa, but to the preservation there of a
number of forms, some derived from America through Africa,
others of once almost cosmopolitan range, but which, owing to the
severer competition, have become extinet on the African con-
tinent, while they have continued to exist under modified forms
in the two other countries.

The depths of all the great oceans are now known to be so
profound, that we cannot conceive the elevation of their beds
above the surface without some corresponding depression else-
where. And if, as is probable, these opposite motions of the
earth’s erust usnally take place in parallel bands, and are to
some extent dependent on each other, an elevation of the sea
bed could hardly fail to lead to the submergence of large tracts
of existing continents; and this is the more likely to occur on
account of the great disproportion that we have seen exists
between the mean height of the land and the mean depth of the
ocean, Keeping this principle in view, we may, with some
probability, suggest the successive stages by which the Ethiopian
region assumed its present form, and acquired the striking
peculinrities that characterise its several sub-regions. During
the early period, when the rich and varied temperate flora of the
Cape, and its hardly less peculiar forms of insects and of low type
mammalia, were in process of development in an extensive
south temperate land, we may be pretty sure that the whole of
the east and much of the north of Africa was deep sea. At a
later period, when this continent sank towards the south and
east, the elevation may have occurred which connected Mada-
gasear with Ceylon; and only at a still later epoch, when the
Indian Ocean had again been formed, did central, eastern, and
northern Africa gradually rizge above the ocean, and effect a

connection with the great northern continent by way of Ab)k

sinia and Arvabia. And if this last change took place w
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tolerable rapidity, or if the elevatory force acted from the north
towards the south, there would be a new and unoecupied
territory to be taken possession of by immigrants from the
north, together with a few from the south and west. The more
highly-organized types from the great northern continent, how-
ever, would inevitably prevail; and we should thus have
explained the curious uniformity in the fauna of so large an
area, together with the absence from it of those peculiar
ithiopian types which so abundantly characterise the other
three sub-regions.

We may now perhaps see the reason of the singular absence from
tropical Africa of deer and bears; for these are both groups
which live in fertile or well-wooded countries, whereas the line
of immigration from Earope to Africa was probably always, as
now, to a greab extent a dry and desert tract, suited to antelopes
and large felines, but almost impassable to deer and bears. We
find, too, that whereas remains of antelopes and giraffes abound
in the Miocene deposits of Greece, there were no deer (which
are perhaps a somewhat later development); neither were there
any bears, but numerous forms of Felide, Viverrida, Mustelidse,
and ancestral forms of Hyena, exactly suited to be the
progenitors of the most prevalent types of modern Afriean
Zoology,

There appears to have been one other change in the geo-
graphy of Africa and the Atlantic Ocean that requires notice.
The rather numerous cases of close similarity in the insect
forms of tropical Africa and America, seem to indicate some
better means of transmission, at a not very remote epoch, than

now exists. The vast depth of the Atlantic, and the absence of

any corresponding likeness in the vertebrate fauna, entirely
negative the idea of any union between the two countries ;
but a moderate extension of their shores towards each other is
not improbable, and this, with large islands in the place of the
Cape Verd group, St. Paul's Hocks, and Fernando Noronha, to
afford resting places in the Atlantie, would probably suffice to
explain the amount of similarity that actually exists.

Our knowledge of the geology and paleontology of Africa

U2
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being so scanty, it would be imprudent to attempt any more
detailed explanation of the peculiarities of its existing fauna.
The sketeh now given is, it is believed, founded on a sufficient
basis of facts to render it not only a possible but a probable
account of what took place ; and it is something gained to be
able to show, that a large portion of the peculiarities and
anomalies of so remarkable a fauna as that of the Ethiopian
region, can be accounted for by a series of changes of physical
geography during the tertiary epoch, which can hardly be con-
sidered extreme, or in any way unlikely to have occurred.

-r\-g..,__g
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TABLES OF DISTRIBUTION.

I drawing up these tables showing the distribution of various
classes of animals in the Ethiopian Region, the following sources
=z of information have bLeen chiefly relied on, in addition to the -
general treatises, monographs, and catalogues, used for the Fourth
| Part of this work .—

Mammalia —Blanford’s Abyssinia ; Peters's Mozambique ;
‘q Heuglin and Schweinfurth for North East Africa ; Grandidier
' Schlegel, &, for Madagascar; the local lists given by Mr.
s Andrew Murray; numerous papers by Fraser, Gray, Kirk,
Mivart, Peters, Sclater, and Speke; and a MS. list of Bovide

from Sir Victor Brooke.
| Birds—Finsch and Hartlaub for East Africa; Heuglin for
| North-East Africa; Blanford for Abyssinia; Layard for South

d Afriea ; Hartlaub for West Africa; Dolrn for Princes Tsland ;
.r‘j.tl'u]ursson for Damaraland ; and papers Ly Gurney, Hartlaub,
Kirk, Newton, Peters, Sharpe, Sclater, Schlegel, and Pollen
and a MS. Jist of Madagascar Birds from Mr, Sharpe.

r

]

T R



202 ZO0LOGICAL GEOGRATHY. [Pant It

Leing so scanty, it would be imprudent to attempt any more
detailed explanation of the peculiarities of its existing fauna.
The sketch now given is, it is believed, founded on a sufficient
basis of facts to render it not only a possible but a probable
account of what took place ; and it is something gained to be
able to show, that a large portion of the peculiavities and
ﬂﬂ{fmﬂlies of so remarkable a fauna as that of the Ethiopian
Tegion, can be accounted for by a series of changes of physical
geography during the tertiary epoch, which can hardly be con-
sidered extreme, or in any way unlikely to have occurred.
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TABLES OF DISTRIBUTION.

IN drawing up these tables showing the distribution of various
classes of animals in the Ethiopian Region, the following sources
of information have been chiefly relied on, in addition to the
general treatises, monographs, and catalogues, used for the Fourth
Part of this work :—

Mammalia—PBlanford’s Abyssinia ; Peters's Mozambique ;
Heuglin and Schweinfurth for North East Africa ; Grandidier
Schlegel, &c., for Madagascar; the local lists given by Mr.
Andrew Murray ; numerous papers by Fraser, Gray, Kirk,
Mivart, Peters, Sclater, and Speke; and a MS. list of Bovide
from Sir Victor Brooke. '

Birds—Finsch and Hartlaub for East Africa; Heuglin for
North-East Africa; Blanford for Abyssinia; Layard for South
Africa ; Hartlaub for West Africa; Dohrn for Princes Island ;
Andersson for Damaraland ; and papers by Gurney, Hartlaub,
Kirk, Newton, Peters, Sharpe, Sclater, Schlegel, and Pollen
and a MS, list of Madagasear Birds from Mr. Sharpe.



204 i ZDOLNGICAL GEOGRAPHY. [eamT 11

TABLE T.
FANILIES OF ANIMALS INHARITING THE ETHIOFIAN REGION.

EXpLANATION,
Komes in ifalics show families peculiar to the region,
Names inclosed thus (...... } barely enter the ngwn, and are not considersd properly

to helong to it
Numbers are not consecutive, hut correspond to those in Part 1V,

Bub-reglons.
Order o Fumily, ,i -E'j EE I?..E i_-. ,;_ Range beyond the Region,
| h: .""5-: EE = E
MAMMALTA. |
PrivaTrs.
1. Simiidse o = Oriental
% B-.tmnnmt-henid.e — | = Oriental
. ('ynn[nthem;}.m - == Ordental, Paliearetic
6. Lemuridm . — | — | = | = | Oriental
8. Chivomyrido .. | -
CHEIROTTERA |
% Pteropide ... | — — | — | Oriental, Australiam
1L Rhmo]n hide | —| — | — | — | The Eastern Hemisphore
12, Vespertilionide | — | — [.— | — | Cosmopolite
13, Nostilionide... | — [ — [—

| — | All Tropical regions

IxsECTIVORA. |
15, Macroscelidide = — |5uut]] PPalmarctic
17. Erinaceidm .. | Palwaretic, Oriontal
18. Cenlelidm ... | — | Groater Antilles
10, Patagrogelide | ey
20, Chrysochloride | —

11

— | Al regions but Austealinn and Neotropical

23, Borigidm.... ... [ — | —

CARNIVORA,

a1 Felidm ... ... | = |—|—=|— [ Al ragions lmt Australinn
. ¢ —

4. ”"Jmm'“dm — | Opfental, 8, Palearctic

25. Viverride — | —
24, Profelide ... |
7. Hymnide .. | — | —
98, CanidE ... e |
20 Mustelide: ... | = — |
33 Dardide... ... ‘

&, Palwarctie, Tndia
Almaost cosmopolite
| All regions but Austealinn
| All temperate regions

EA BT K

UETACEA.

A to 41, : Clesanic
BIEENTAL |

42, Manatide ... | — | — Neotropienl, Oriental, Australian

US6ULATA. |
3. Equidie .. ..l — | —]|—1|

| Palearctic

'\:"}' :

[T
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I:r | HAuleregions, |
» Opdor and Family. :

Bange boymul the Region,

Eaxst

(R |.|\l'ridul.

45. Rhinocerotidme Oirjental
46, I el i
47, Budee L. = | — | Cosmopolite ; excl. Australia
39 Toglide . o =4 Oiental

61, Camelopardidm | — —
B Bovide .. | — | — | —

| All regions lut Neotrop, aul Australinn
ProposCIDEA,
53. Elophantidae .., | — | — | — Orteiibul
HYnACOIDEA.
4. Hyragidme ., | — | — | — Byrin

RonEXTIA, { |

65, Muride ... | — | Cosmopalite ; excl. Oceania
66, Spalacidm | Palsaretic, Oriental -

7. Dipodidm . | Palarctiv, Nearetic

B8, Myoxide Palmarctic

6L, Sciuridw... . | | All regions but Australian
B4, Octodontide .. | . Adriea, Neatropical

LEL B

65. Echimyids .. = Neotropieal .
B7. Hyu}ﬂgidm == | 8. P|:rn£nur¢lin. Oriental
70. Leporidm .. - | All rogions but Australian
EnesTarta.

72. Manidide . | — ] L = Oriental

Th. Orpeleropudide | — | —_

BIRDS, | {

PassEnEs, [ |

1. Tnln]iqlm... = | — | — | Almost Cozmopnlite
2. Bylviide.., —_| - | — | — | Cosmuopelite

3. Timaliid — | — | — | = ! Oriental, Anstralion
5. Cinclide? ... — | ' Widely seattered

6. Troglodytide | — | — | — Almost Cosmapalite

Palearctie, Oriental, Australian
All regions but Anstralian
Oriental
Oriental, Australinn
Oriental, Australian
Drianﬂl. ﬁunlt_.Irnli.!}n ;
|l emispense
%II:: Eqm Hﬂnisl:ghm and North America
Cosmopalite
Oriental, Anstralinn
Ciriental, Australinn
Cosmopalite 3 3
| Cosmopolite, except Australian region
— | Driental, Aunstralian
— | Eastern Hemisphere 3
— ! Eastern Hemisphere and North America

8, Bittidm ...
10. Parider ... ...
13. Pyenonotidm...
14. %;-L;?lidm..,
15: ipephagide
16. Dinnln?dm
17. Muscieapidm ...
19, Laniida: ... ...
20. Corvidm... ™ ...
23. Neetariniidme. .,
24, Dicwidm
30. Hirnndinida..,
7 35, Fringillide ...
24, Ploceidm
45, Sturnide
37. Almdide

|

LR R |

R TS
L) L REERRSICED | ]
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[eant 111,

Order nmd Family.

28. Motacillide ...

47. Pittide ...
48. Paiclidm

Picanis

61. Picidm
52, Yungide

b3, Imiimtm'i:lﬂ:..:
o4, Megalemide...

5, Musophagidoe
&Y. Colfide ... .
58, Cuenlide

68,
62,
63,
(i

Coraciide
Meropida

Trogonidm
Aleedinido

. Upnpidse

., Trrisorido
78, Caprimuolgide
Cypselidme
PsiTrac

78, Paleornithide
81. Psittacidm

Corvsne

24, Columbidme
85, Ihdidw ...

GALTIRE.

86, Pteroclidme
87. Tetraonide

88. Phasianide ...
89, Turnicide ...

ACCIPITIES.

04 Vulturide
05, Faleonidae

06, Serpenfariidoe '
07. Pandionide ...

08, Strigidoe

GravLs
o0, Rallide

100, Henhmlm:-idm..:

1065, Parride

104, Glareolidm ...

105, Charadriidm

Ensk
| Alrien,

|

Laptasomide ...

. Bucerotidse ...

W

[
]

|

TREEEEE

tEL R

]
|=

Al

N

o it

Hunkly

Alrien,

Balkroghons,

|
I

I
i

b._

Fnnge Teyond the Region.

s,

:,!uTJ; il

| = | The Eastern Hemisphere
| Uriental, Anstralian

Cosmopolite, exel. Australing region
Palinretie

| Oriental

| Oriental, Neotropical

Cosmopolite

| Oriental, Avstralian
Oriental, Anstralian

| Oriental, Neotropieal
Cosmopolite

Oriental and to N. Guinea
Palwarctic, Oviental

Coamopolite .
Almost Cosmapolite

M

| i
| — | Oriental
— | Keotropical

| [_'.rmnm[ﬂ:“f,l!
- I{Exlinut]

— | Palwaretie, Orientnl
— | Eastern Hemisphere and X, America
— | 01d World and N. America

| — | Enslern Hemisphere,

All the continents but Australia
Cusmopalite

— | Cosmopolite
Cosmopolite

Cosmopolite
Cosmopmalite
Tropical

Faostern Hemisphers
| Cosmopolite
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-

i 104,
107
. h 113.

114.
| 115.

Opiler aml Family,

Otididee

. Graidm
Avdeiine
Plataleidme ...
Cliconiide

117, Phenicopterily

ANSERES.

118.

110,

120,
121,
122,
124,
136
1131,

Op
1.
¥ r
] 8
o,

10,
11.
12
18,
15.
17,
18.
an,
a1,
23,
o8,
a5,

L

Anatidme
Laride .. ...
Procellariidse
Pelecanidme ..,
Bpheniscide
Podicipidie ..
Btruthinnidme
AEpyornithide

REPTILIA.

HIDLA.
lopida: ...

T
6. Colamariidm ...

Colubrido

. Homalopside

Psammophidoe
Hochiodontidee
Dendrophidm

Dryiophide ..,
Ili?moxidm
Lycodontide...
Pythonide ...
Eryeidws ... ...
Elapide .., ..,
Dendraspidide
Atractaspididae
Hydrophide ...
Viperidm

CERTILIA.

. Amphishenide

. Lepdosternida
; Varanidme

Lacertidm .. |
Zonnridm |

. Chammesmuride
- Gymnaopthal- | 'l

mide ..,

. Beincid

. Bepide ...
. Acontiadm
. Gockotids

Bul-reginns, |

Weat

PR | aeses:
LTTATY

8 O

Fast
ATrica,

RENE R

Lk
I
1 1% 0 O

o O G S e
0

|

M ad
Ensiar,

Range Teyoud the Regio,

| Bastern Hemdisphera
| All regions Lut Neotropieal
Unsmopolite
= | Almost Cosmopolite
Almost Cosmopolito
— | Oriental and Neotropical
1

= i{.‘nsmnrmlitc

— | Cosmopolits

— | Cosmopolite

— | Cosmopolite

| Bonth temperate regions
Cosmopolite
Temperate 8. Americn

=i (Extinct)

All regions hut Nearotie
Warms parts of all regions
Almost Uosmopolite

Oviental, ond all other regions
Oriental and 8, Palearctic

Oviental, Australian, Neotropieal
Oriental, Xeotropical
Oriental, Australian, Neotropieal
| Oriental

— [ All tropical regions
| Oriental, 8. Palearctio

‘ 8. Furope, Neatropical
M. Amoricn -

Warm parts of T. Hemisphers
All continents but America

| — | All Amerien, W, India, 8 Furope

Oriental, Anstmalian, Panama
| Oriental, Palwsretic

Palenrotie, Anstralian, Netropical

Mmost Cosmopolite
South Palmaretic
Ceylon and Moluccas,
Almost cosmopolite

Tropical regions, 8. U, States and Japan
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Jub-regions, I
Order and Family. | 2 ! Is 2 l_-j = .} Range boyond iho Region,
az 'EE ZE (E:|
B e s e
§1. Agnmide . | = [— i — | — | Oriental, Australian, 5. Palwarctic
62, Chammleonidme | — | — | — | — | Ordental, &, Palmarctic
CRoconILIA, | i
— | — | == | — | Oriental, Reotropical

55, Crocodilida ...

Cnetoxia,

57, Testodinide ...
58, Chelydide
89, Trionychidm ...
G0, Cheloniide

AMPHIBIA,
PEEUDOPHIDIA,
1. Ceciliade ...

AXouna,

7. Phryniscide ...
8, Bufonida

11. Engq‘stomhim..
14. Al
17, Palypedatide
18. Ranide ... ...
10, IMsenglozsidme
21, Theetylethridm

FISHES (FIIESH-
WATER).

ACANTHOITELRYOIL

3. Perciide ...

12. Beienidme

45, Labyrinthief ..
a8, Mugillide ...
52, Chromids

PuvsosTosr.

60, Silnride...

« 60 Characinide ...
68, Mormyride ...
D, Fymnarefie
7. Cyprinodaontide
75 Cyprinide ...
V8, Dsteoylossidm
82, Notopteridm ,..

GaXoneEL

02, Birenoilei
b Polypteride .,

|
1
]

I

[

Pl

I

=]

All continents bt Anstralin
Aunstralin, 8. America

Orieutal, Japan, E. United States
Marine

Oriental, Neotropieal

Nmtmpicu] Australia, Java
All regions It Australian
All regions hut Palearctic
All regions but Oriental

All the regions
Almest Cosmopolite

All regions but Nearctic

All regions but Anstralian
All vegions but Australinn
Oriental, Moluceas

| Australinn, Neotvopical

Oviental, Neotropical

ATl warm regions
Neotropical

Palwarciie, Oricntal, American
Absent from Anstralia and 8. America
All tropical regions

Oriental

Neotropical, Australinn

"
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4 .-' Bul-reginns.
Order and Family, =dludlsg o Range Leyond the Reglon.
S0 =
sl

INSECTS, LEPI-
DOPTERA (PART).

Droes: (BUTTER-
FLIES).

1. Danaids wr | — | — | — | = | All worm countries and Canadn,
2, Batyride ... — | = | — | Cosmapalite
3. Eljmsiidm E — i%-{nnm.}%o'lnms
8, Acreide... .| —|—|—]— trupieal regions -
8. Nymphalide... | — ! — | — | — | Cosmopalite i
9. Libytheidm ... - — | Absent from Australia only”
10, Nemeobiidae ., — — | Alsent from Australin amd Nearctic repgion
13. Lycanidm — | — | — | — | Cosmopulite
14 Pieridme ... ... | — | — | — | — | Cosmopolite
15. Poapilionidm ... | — | = | =] — Cosmopolite
16. Hesperido — | — | = | — | Cosmopolite
SPHINGIDEA.
17. Zymenidm — | — | = | — | Cosmopalita
- 19. Amristide ... | — — | = | Anstmlian, Oriental
20. Uraniide ... | — | A1 tropical regions

22, Egeriide ... | —

Cosmaopolite, exel. Australin
23. Sphingida

= Cosmaopolite
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TABLE 11

LIST OF GENERA OF TERREITRIAL MAMVALIA AND BIRDS
INHABITING THE ETHIOPIAN REGION,

ExrLaxatios,

Names in éalics show genera peeuliar to the region.

Numes juclosed thus (...) show geners which just enter the region, Tat are not considored
properly to belong to it. h
Genera which undonbledly belong to the region are numbered consecutively,
NANMALIA.
l“_'_'__"-_ e N - R, = TL" |
Url-l'r.‘}'::::!- unal EE Fennge within the Regien ange Leyoaud the Rugion,
l &
PRIMATES.
SIMIIDE
1, Troglodyfes ... | 8 |W. Africa to Western Nile
Sonres
BEMNOPITHECIDE. |
o Colobur ... .. |11 Abyssinia to West Africa
CYXOPITHECIDE,
3. Myiapitheens ... | 1 | West Afriea
4 Cereopithecus ... | 24 Tropieal Afvica
. Corcocebus ... | 5 | West Afriea |
4, Theropitheews ... | 2 | North-east Afriea, Arabia, | Pulestine
7. Cymocephedus ... | 10 | Nulia to Cape, W. Africa,
(Sh-Order) e
LEMUROIDEA.
LeMurrme.
B. Tndris i | Madogusenr
8, Lepur | 15 | Mudagascar
10 Hapalemur 2 |ﬂ|||l-|:'|_|g;1r,||.s€l;'r|.r
11, Mieracelas 4 | Madagasear
12, Chirogeelens & | Madagasear |
18, Lepilemir 2 | Madagnscar
14, Pevodicticus 1 | Sierra Leone
16: Aretocebus ... 1 | Old Calabor
18. Galage ... ... | 14 | Tropical and 8. Afrien [
CHIROMYID R, ’
17. Chivemps... ... | 1  Madagoscar
CHIROPTERA
Prenoring, [ |
18. Pteropus ... .. Afrie i i o
Erop 7 Afviea and Madugasear Tropicsof Bustern Hemise ‘\ﬁr
10, Xantharpya ... | 1 ' All Africa e .

Oriental, Austru-Malayan
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- Omler, ,;R'.:‘;lﬂ_y‘ e, ;E Rauge within 1le Region. i Range beyond the Region.
B
e
20, Cynopterus 1 | Tropical Africa Oriental
21, Epomophorus ... | 6 | Tropical Africa and Abyssinia
98, Hypsignathus ... | 1 | W, Alriea

BnisoLorHITE.

23. Rhinolophus ...
a4, Macronyelerys. ..

a5, Fhyllorling
26, Asellin

a7, Megadermn
98, Nycteria ..,

VESFERTILIONI DA,
a9, Vﬂ]ltrﬁ!iu

an. Kerivenla

21, Miniopteria
42 Kyeticejus

33, Taphozous

KooTiLioxine.

34, Nyctinomus ...

85, Molossis ...

IRBECTIVORA.
MACROSCELINIDGE,

36, Nacroseelides .,

37, Petrodyoens

88, dihymchoego |

ELIXACEIDE,
B0, Eringemns,,,

Fap

e

b =

—

1%

Afriea ond Madagnsear
W, Africa
Tropieal Africa
Kubia

Senegal, U Hile
Al Afvien FR

Afriea and Madagazear
8, Alviea

5, Alrica

Tropieal Afrien

Africn and Mudagascar

Madagnsear

Afiicn, Bourbon

Sonth and Enst Africa
Mozambigne
Mogambiague

Cen, omid South Afriea

Wharmer parts of Enstern
Hemispherns

Indo-Malaya, Austmo-
Mulaya
Tndo-Maleya, Ausiro-
Malnya

Uiriental, Molueeas

Java

|-

Cosmopolite

Uriental
| mlo-Malaya
| India
i Oriental, Anstro-Malay-

" am, Neotropical
| P

| Oriental, Ameriean, 8.

| Palearetic
Neotropieal, 5. Paleare-
tie

[ N, Africa.

| Pulmavetic, ¥, India

3

CESTETINE.
40, Clentefes 2 | Madagnsenr and Manritivs
41, Hemiesiitotes ... | 2 | Modagmzear
43, Ericulus ... # | Mmlngnscar
48, Oryzorieles 1 | Madagmscar
44, Eckinwops ... # | Madsgnscar |
POTAMOGALID S, [
45, Potamogale 1 | 0d Calabar |
CHEYSOCHLORITLE,
40, Chreysochloriz ... | 3 | Cape to Mozambigue
BpRICIDA,
47, Sorex 15 All Afriea snd Madagasenr | Paleare., Feare,, Oni
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Urliuqﬁl::::i_f. aml z% Dange within the Reglon, Range beyond the R.cglgmh_._
-
="

CAHNIVORA.

Ferinz,
48, Felis... ... 8 | All Africa All reg. but Australinn
48, Lynx[f] ... 1 | N. and 8. Africa Paleearetic and Nearcti:
50, Cynmluros 1 | Cape of Good Hopo Persin, India

CR¥ PIOPEOCTIDE.
51. Creyploprocle ... | 1 | Madagasear

Vivernine,
62, Viverra ... | Tropieal Afrien Oriental
63. Cenetta ... Tropical and 8, Afvica 8. Dalisarckis
G4, Foszee Madagascear !
65, Poiana W. Africa
56, Glalidice ... Madagnscar
57. Nendiiie W. Africa
B8, gnh'dich'a Mada ar
6. Herpestes 13 ['All Afriea 8. Enrope, Oriental
60, Athylaz ... 3, and E. Aftiea (1) Madagasear e
61 "Calogale ... Tropical and 5. Africa Origntal
62, Galerella ... E. Africa
63, Aricln 8. Africn

64, Jehwewmis
65, Bdeogale ...
66, Helogale ...
67, Cynictiz ...
68, Rhinogals
69, Mungos

70, Crossarehis
Pl Ewpleres ...
T2 Swricato ...

Prorrmne,
3. Proteles

HyEsinE.
74. Hymna
Caxina,

5. Lyeaon
76. Canis
77, Megalatia ...

MusTELIDE,
78. Musteln ...

79, Gymnopus [7]

&, Aonyx
81, Hydvregiala
B2, Mellivora
83, Jetonyr

OTARIIME
84 Arctocephalns

D S0 B OO W e e £ 28 B0 B el G5 e B

-

B D e e i

E. Africa, Senegal, 8. Africa
Tropieal Africa

| E. and 8. Afriea

8. Alrien

E. Afrien

Tropieal and 8. Afviea
Tropieal Africa

Mudagascar

8. Afviea

B Alriea

All Africa

8., Central, and E. Africa
All Africa
8. Afvics

Angola

B. Africa

8, and W, Afrien

E. Afr:il.'n.

| Houth anil 'l‘rnpir.-g] Aflkica,
Tropical and 8. Afrien

Cape of Good Haope

%

£

8. Palmartie, Indin

Almost Cosmopolitan

Palearctie, Nearctic
Oriental
(riental

Inadin

SBonth Temperate Zone
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=
Ellrdzr.ﬂl:a;ﬂ_\e, and 3% Range within the Tegion. Tange beyouwl the Region.
“=
BIRENIA. |
MAXATIDSE -
BG. Manatus 1 | W. Africa Tropieal America
86. Halicore 1 | E Africa | Ondental amd Australian
UNGULATA, r
Equinz |
87. Enquus 3 | Tropieal and 8, Afvica | Palearctic
Rurxocunoring,
&8. Rhinoceros 4 Al Tropieal and S, Africn Oriental
Hirrororamine
B, Mippopotaniug 2 | Great Rivers of Africa
Buin.s,
00, Potamochwerits % | Tropical Afvica and Madg,
91. Phacochesrus... | 2 | Abyssiniato Caffvaria
TrACULIDE.
92, Hyomoschus 1 | W Afriea
CAMELOTARDALIDE.
83, Comelopardaliz | 1 | Al open conntry |
Bovine, |
94, Dubalus... 4 | Trop, and 8. Africa Tndia
05, Oress ... .| 2 |Alviea 8 of Sahare
HE. Trogelaphus ... & | Alviea 8, of Saharn :
87, Ovyx .. .o | 8 | Arabion and African deserts 8, Pulmaretio
98, Gazelln ... 12 [Africa W, of Eqguator sl 8. Palwaretic Deserts
Afrien
00, Epyeeras 1 |8. B Africa |
1000 Cervicngne 4 | All Tropical Africa
101. Kobus t | Pastures of all Africa |
102, Pelen 1 | Bonth Africa
103, Nenotragis .. 8 | Afrien 5. ol Bahara 3
104, Newtragus 1 | Alivsginia and N. E. Alfrica
106, Ceplalophies ., | 20 [ A1l tropieal Africa |
108, Hippetragus ... | @ |Gombia, Centsal Alriea to Cupe
107, Alceplalis 0 | Al Africa
108, Catabfopas 2 | Afriva &, of Eqnoator d
(Caprn .., 1 | Alyyssinia, high) | Palmaretic genns
PROBOSCIDEA,
ELnrRANTIDE. |
109 Elephas... 1 Tropieal and 8. Afilea Oriental
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ﬂrdsr.uii::::r. anil éi; Rargs within the Reglon. Range beyoid e m@%
2 i
HYRACOIDEA. |
Hynacipe,
1100 Hyrax .. 10 | Trepieal and*8. Afriea Syrin
RODENTIA.
Munins.
111. Mus 24 [ All Africa E. Hemis, excl. Oceania
112, Lasiomys 5 1 | W Afrien
113, Avanthomys... | 4 | Tropieal Africa Indin
114. Cricetonrys ... | 1 |Tropieal Africa
115, Saecostomnns ... | 2 Mozambigue
116, Dhendramys 2 |3. Alrien
117, Nesomiya,, ... | 1 | Malagesear
118, Steafomys . | 2 | Enst and 8. Alriea
110, Pelomlys ... | 1 | Mozambigne
120, Otomys ... .. | 6|8 and K Afriea
121, Meriones -+ | 14 ['Afrien Palearctie, Tndia
192, Malocothriz ... | "2 |5 Afilea |
125, Mywlromys ... | 1 |8 Aflrics
124, Brochyersomiys | |.'|.I:u]ngnm'.|lr | =
125, [ 1 |Madagasear F
| 1 |

128, Lophivimys

BPALACIDE

127, Ithizemys
148, fithyperyges
120, Feorachus ...
150, Heliophobing ...

Dipopina
131, Dhpus .
132, Pedefer s
Mryoxine.

183, Myoxus

BCUIRinE.
124, Scinrns ...

135. Anomalurss ... |

QeToDONTINE,
136, Peolinoafor

EviMying,

147, Pefrowiys
138, Awlacodes

Hypogestis ...

’ |
o 8 I Abyssinia

2. Ambis and N, E. Africa

1 | 5. Afriea !
fi | F. Central, aml 5. Alviea
1 | Mozambigue

: ¥ I}T. nml Contral Afriea
Sk i

B AL to Moznmbigue gpd Angol:
1 | Afvica to Cape

18 | All womdy distriets of Afriea
B l‘ln'.'. Afriea and Fernnmdo Fa,

1 | Alyssinia

‘ 1 |8, Africa

1 1w, E., and 8. Africa

Hysrricine,
139, Hystrix... ... ‘ 1 | Aflrien to Cape
140, Atharnen 7 1 | W. Afrien

| Orden l.u.l"gﬂ Malacen

[

Central Palearetio

Traloaretio

| Allpegionsbut Aunstralia
|

8. Palearetic Oricntal '
| Mnlearctic
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==
_,’4 unbu!-.ﬂ]:;m]y, anil Ié—; Bangs within the Region. Range leyond the Roglon.
{1
LEroRInE |
141, Lepus , & | East and South Afriea Allregionsimt Anstralian
" |
EDENTATA. e
Maxmips :
142. Mapis ... ... 4 |Sennaar to W. Afviea and Cape | Oriental
ORYCTRROTOTIDR i
143, Oryelerapus ... | 2 | N. E. Africn to Nile Bourees, and
3. Africa
BIRDS.
IPASSERES.
Torpine.
;. :"Eunltl_:s : 3 iThe whole reg. (exel. Madazi) ! Almost Cosmopelite
3. anl icola 2 18, Afrien Palmaretic aml Oriental
# A wlogs T 4 | 8. Afrien
=l 4. Bessonornis 15 | The whale region Talestine
1 |
b BYLVIIDE. i
E.IDrwm... wo | 70| The whole region | Palestine
6. | Cisticols - | 1| The whole region ' Palwarc., ,Crien., Anstral,
7 E honmag wd | 1R Afrien | Anatralinn
n . W&] | we | 4| Alrden
Acrocephalus 5 | The whole reoion | Paleare. ,Qvien., Anstral.
10, [Hrnﬂﬂltculs - | & | Abyszinia anl 8, Alrien 14, J:'.m-np'ﬂ Palestine
11. ) Catrisens 2 | AIT AB - .
12. ) Bernieria.., by Mlalagnsear
13, | Ettisia | ] | Mailagnscar
;-i ﬁ;ﬁ{e{mrms 1 | Madagascar
5. (Phylloscopms ... 1 |8, Afries okie, Ori
| 10, I-"‘ gl § B Jllr'!l"il.:ﬂ Palwarcetie, Orisntal
[ ‘1; 11:11 DEARTL 1 | Madarsear
i }H 1ILﬂ.}v:rl'u:u 2 2, Alriea Palmarctie, Oriental
L [;;l‘]l on 8 | 1, and 8, Afiicn | Palisaretic
ylvia i I Hi' 1':{ I.II'I.T!'iua, Gambia, Cope | Palaaretis, Oriental
£ (RS
?l.l{}nrmm 2 2 Afden T
.!:':' {Eul-idlln | 'Husmnn nnil Senagal Palmarstic, Oriental
1 34 (}I'I-uwiﬂu O T O T Palwaretic
5 T‘hlr-:iﬁu:;:?n 2 ‘:'.Ti*ilht"vh"nr nmd Seyelieile Tds. | Oriental
. ; e 1Hen | Dl
2. L:meh”’ 0 e Oriental
55 Grtara . | 3 A |
: o ey 2 Modagnsear and Soyehelle Tls, |
55:' E[}"m.“’“]""ﬂ i I 13 All Alvica i B, Palmaretie, Irdin
Y “1. axico al s | T Centenl, B anil 8. ATiien | Palmaretic, Tndia
. ! '|; {.l"'l‘i!?'l.l'll'lﬂn ; | j 5k fl.t'l'il L | Palestine, N. W. India
49 | Peatinenln | Alrien nmd Madngazear Palmaretio, E'I'ﬁ\(_tn!rl_l

A
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Ordar, Family, and |58
G ..é g Range within the Beglon. | Bange beyond the Reging,
TIMALITILE,
88, Chatarrhza 1 | Abyssinin. Oriental, Palestine
84 Croteroprus 17 | Al Afrien . N. Africa, Persia
35, Hypergerus 1 |'W. Afnica
a6, Ceehlmdnse 3 | W. and E. Africa
7. Aleths .. 4 | W. Alfrica
28, Oxylabes ... 2 | Madagascar
Crxcring [7]
39, Mesites . 1 | Madagasear
TROCLODYTITLE[1] Y
40. Sylvietta,,. 24 Cantral, E. and 8, Afriea
i r
BITTIDE,
“41. Huyplierpes 1 | Madagasear
Panrme, '
42, Parus B | All Afriea Palmare., Orien,, Neare,
43, Parisome... b | All Afrien
&4, Fgithalus 4 |W,, Central, nnd 8. Africa Palesrctic
45, Poriwia ... 1| W, Afriea, Prince’s Island

PYeNoxoTIDE.
46. Pycnonotus

47. Phyliastrephus

48, Hypsipetes
49, n{}:: :
&0, Criniger ...
51. Fronoits ...

52. Andrapades

63, Lioptilus,..

URInLITE,

4. Orolus ...
§f. Ariauiie l*]

5. Cyernalmiing [?] :

CAMPEPMHAGIENE,

67, Lanielerus
08, Ceymolus...

§8. Campephaga ...

HeRuRIiDE
G0, Divruros ...

Muscicaring,

61. Butalis

#2. Muscieapa
63, Alseonax ...
B4, Newlonie ...

._.
A O e e e e S0

All Afriea

W, nnd 8. Afriea

Muwlagasear and Mascarens Tds.
Madngasenr

W and 5. Mm:n

W, Africa

'Ll'nc'rl. anil !lI:ll'liI_[Fl‘!l: \T

1%, Afriea

All Afriva
Mudlagasear
Mulngasear

All Afriea
| Mauritins end Beurbou
The whole region

The whale !‘E‘glrl‘}!i

All Afrien

All tropieal Africa
8. Afriga
Madagaszcar

| Chiemtal

8. Palmarctic, Oriental

| Oriental

Orientul

Palearatic, Oriental

Celehes to New Caledonia
Oriental, Australinn

Palzarctie, N, Oriental

Palwarctin /
<

i A

L/

{

T RSN - WL T IR
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o . 52
. Ot Panilly, S i.g Ramge within the Region. Range beyond the Reglon.
]
65. Hyliota ... 2 [ W. Afriea
66, Erythrocercies ... | 2 | Tropieal Africa
87, Ariomying : 2|'W. Afriea :
68, Pscudobing 1 | Madwgnscar
80, Smifhorius 2 |'W. and 8 Africa
70. Megabins ... 1 (W, Africa
71, Cnssinie ... 2 |'W. Africa
Vo Fieg 1 | Tropical Africa
78, Eblninia 2 [ Tropical Africa -
74. Platystira 12 | All Africa 2
75. Tchitrea ... ... | 18 | The whole region Oriental
76, Pogonocichla ... | 1 |3, Afvica
7. Bradyornis 7 | All Afries
Laxtpes. _ l
78. Parmoptila [1)... | 1 |W. Aliea
79. Cadicalicus ... | 1 |Madugascar P
80. Lanius 15 [ AN Africn Palmare., Orien., Feare,
81, Hypocolius 1 | Abyssinia
82, E'E'F'HMHR, 1 (8, and W, Afriea
‘ 83, Urolestes .., ... 1 |3, Africa
] 8L Fyaseria .., 2 | W. Africa
\ B3, Fypodes . 1 | W, Africa
86, Cuphoteries 1 | Prinee's Island
87, Nifawus 1 | All Africa
BB, Prioncps ... .. | 9 |All Afries
89, Ewroccphalus ... | 2 |N. K. and 8. Afriea
0. Chownonstus ... | 1 |'W. Afriea
g;: L’E&ﬂﬁ :]l Madagnsear
iy 3 | All Afrien Mﬂﬂil.gm! [
93, Meristes .. 2 | W, and S.PE. Africa
94, Nicator .. 1 | E. Afriea
95. Telephanus 10 | ANl Afriea N. Afriea
Corvine,
08. Plilostomus 2 | W.and E, Africa
7. Corvus T | All Africa and Madagascar Cosmop., exel. 8, Amer,
HE Corrultur, .. 2 | N, E to 8. Afriea
29, Pi"mf.?lmﬂm W. Africa
(Frogilus ... 1 | Abyssinia) Palenretic genus
NECTARINIIDE,
100. Nectarinds 55 | Tha whole on
101 Promerope | Y |8, Africa "
- Cinnyricingis 4 | W, Africa
103. Neodrepanis . 1 | Madagasear
Doz,
104, Zostero w | 28 | The whale regi i i
74 105. Pholidornis ... 1 \'i'fu:frlﬁz: R prisa e Jlll.ltl‘ﬂ]ﬂm
Hiroxnixinae,
106, Hirando... 17 | The whole region Cosmapolite
x 3
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Ornler, Family, and ‘3,3 ,
Gonus, f_,% Rangs within the Hegion. Ranps beyond the Begion, ::; 3

107, Peafidoprogne | 10 | The whole region
108, Phedina... .. | 2 |Mad andl Manritins
109. Petrochelidon 1 |8 Afriea Neotropical
110, Chelidon 1|B land Palmarctic, Oriental
111. Cotyle ... 6 | ALl Africa Palmarctic, Oriental
112, Faldenia 1 | W. Africa ¥

FRINGILLID.E.

118, Dryospiza ... | 8 |All Africa 8. Palwearcti
114, Chlorospiza ... | 4 | Abyssinia to Cape } i
115. Passer 18 | All Africa | Palmarctic, Oriental
116, Crithagre 12 | All Afriea N. Africa, Syria
117. Liguraus ... | 2 | W. Africa
{Erythrospiza 1 ! Nubia, Arabia 8. Palearetic genus
118. Pinicola [*] 1 | Cameroons, W, Africa N. Temperate genus
119, Fringiflarie ... | 9 | All Africa South Palmarctic
TrLocEIDE,
180, Teator ..o .| 5 | All Africa
1421, Hyphantornis 82 | Tropicel and 8, Afrira [
180, .S‘_mep.fwfca e 8 | Tropical and ﬂ: Africa
123, Aalimbus o | W. and E. Afrien s
124, Ploceus ... .. | 2 |W.andE Africn Oriental
125, Nelicwreins ... | 1 | Modagascar J
126, Foudia .. 11 | Tropical Africa, Madagascar, &e.
127, Spovapipes 1 |Tropical and 8. Africa
128, Pyromelana .. | 12 Trc:r:ieal and 8 Afrien
129, Phileteerus 1 |8 Afriea .
140, Nigrits ... 7 | W. and ¥. E. Africa
181, Plocepusser 4 | E. and 8. Afrviea o l
182, Fidue ... ... | 6 |Tropicaland 8. Afrien |
139, Celliuspasser... | 9 | Tropieal and 8. Africa :
184, Chera ... .| 1 | 8. Afriea
185, Spermospize ... | 2 | W, Africa
136, Pyrencstes 6 | Tropical snd 8, Afriea
187. Estrildn ... 16 | Tropical and 5. Africa Oriental
138, Pylelia ... ) | Tropical and 8, Afrien
189, Hypargos 2 | E. Africa, Madognsear
140, Amadine i | Tropieal and 8. Africa
141, Spermestes 7 | The whole region
142, dmawresthes... | 1 |E. and W. Africa
143, Hypochera 2 | Tropical and 8. Africa

BTURNIDE
144, Dilophus | 1|8, Africa, Loanda, Sennsar
145, Buphage .. | 2 'I‘n:rl:. and 8. Africa {[1] 8 family})
14G. Euryeeros ... | 1 | Madagascar{[f]a family)

147, Juide | & |Tropical und 8. Africa
148, Lamprocalius | 16 | Tropical anid 8. Africa
%49. g:m ricinclus | 2 &upim and 8. Africa [

50, athus | 2 + Alrica "
161, Spreo o .. | B |Tropical andS. Africa *'Tif;
162, dmypdrus .| 5 |H. E:L Afrien Palestine )
153, Hartlowbius ... 1 | Madagasear |
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7 %3
Drﬂ.cr.ﬂﬁnlllr. and &5 Range within the Region. Rangs beyond the Regiun.
sz - |
154. Fuleuliz 1 | Madagnsear
155, Fregilupus 1 | Bonrbon
ALAUDIILE.
156, Alaudn ... 4 | Abyasinin and 8. "W, Afrien Palearetie, Indian
167. Spizocorys ... | 1 |Bouth Africa
168, Galerida... 4 | North of tropieal Africa Palmarctic, Indian
159, E:}ﬁ'!?d::;zryph ? "ihhysm'uin, 8. Africa O aarctt
elnn i Abyssinia) elearetic genns
180. Certhilanda ... | 3 |South Africa 3. Europs
161. Alnemon ... | 3 |[Sonth Africs 3. Paliearetic
162. Heterocorps .. | 1 |South Africa
163, Mimfm ... 10 | South Africa, Madagascar Oriental, Anstralian
164, Ammomanes .. | 4 | African deserts 3. Palearctic, Indian
166, Megalophonus § | Tropical and 5. Africa
166. Tephrocorys ... | 2 |3, Afriea
167. Fyrrhulanda .. | 8 |Tropical and 8, Afriea Oriental, Canary Tslands
MoTaciiuine .
188, Motacilla & | The whele region Palearctie,  Oriental,
Aunstralinn
180. Anthus ... ... | 10 | Tropical and 8. Africa Allregions, exc. Australia
170, Macronyz ... | 4 Tropical and 3. Africa
Prrrine. 7
171. Pitta .. .. | 1 |W. Afrien Oriental, Australian
Parormnes.
172, Philepitte ... | 2 | Madagnsear
PICARLE, '
Proimne. 5
178. Ferreauxia ... W. Africa

X
174 Dendropicus ., | 14
176, Campethera ... | 14

176, Geocolaptes ... | 1
Yuxcing,
i Al o S

IxnicATORID.,
178, 1odieator ... | 8

MreoarEwiDe:,
178, Pagoiorh

180, Blf{:\;r.rmdlr’;miw 4
181, Stactelema .
182, Marbatula i
183, Xylobueeco ..
184, Gymnobuces ...
185, Trochyphonus

ER-- R - ]

MusoPHAGITLE |
146, Musophage

(5]

Tropical and 3. Africa
Tropical and 8. Africa
Bouth Africa

I M. E Afvica, 8. Africa

Tropical and 5. Afriea

Tropical and 8. Africa
West Africn

West Afrion

West and South Africa
West and South Africe
Wieat Africen

Tropieal and South Africa

West Alrica

| Palmarctic
B

| Oriental
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o
l:mlmﬂ%':l"_!‘. andl ;-T__._ ftange within the Region, Rangs beyond the Reglon, :‘:.,_
s e i Al
187. Turacus., 10 | Tropical and 8, Africa
188, Sehizerhis G | Tropical and 8, Africa
Covitnz,
180, Lolius 7 | Tropical amd 8. Afriea
CrovLine,
100, Cewthmochares 2 | Africa and Madagnsenr
18L, Cowe ... .. | 8 |Madagascar
102, Cochlothraustes 1 | Madagascar
183, Centropus & | Africa and Madagasear Ordental, Australinn
104, Cuenlus ... 10 | Africa and Madagascar Palmare., Orien., Austral,
195. Chrysococeyx 7 | Tropieal and 8, Africa Oriental, Australian
1946, Coccystes 6 | Tropical nmd 8, Afden 8, Pﬂlmntic, Oriental
LEPTOSOMIDA.
197, Lepiosowtus 1 | Madagascar
CopAciiD.E
188, Coracins... ... | & |Alrica and Madegascar 8. Palmaretic, Oriental
188, Eurystomus ... | 3 [ Africa and Madagasear Oriental, Anstralian
00, Atelernds 2 | Madagascar
201. Brachypteracias | 1 | Madagasear
802. Geobinstes 1 | Madagascar 1
Meroring
203, Merops ... ... | 11 | Africa and Madagascar 5. Palear,, Orfen., Anstral,
204, Melittophagns | 5 | Tropical and 3. Africa
TROGONID.E,
205, Apoalederma ... 2 | Tropical and 8. Afriea
ALCEDINIDE.
206, Aleedo ... ... | 2 |W. Afriea, Alyssinia, Natal Palear;, Orien., Anstral.
oyt &5 ... | & |Africa and Modagasear )
gg; 33?1?".“ 4 1 | W. Afriva, Abyssinia, Natal American, Palmaretic
a0, AMyiocens $ | ot Altian_ -
i, .. 4 | Africa and Madagascar ., .
g}? ﬁﬁ'{f;,:ﬁ 10 irﬁmr Prinee'’s Is., 5t. Thomé (5. Palear., Crien, Ausiral.
BUCEROTIDLE o2
. : r i alaya
212, Berenicornis... | 1 | West Africa ;
218, T;'I:iu 12 Trﬂ],lll.'ﬂ] and 5. Al'rgr.s
214, Bycuiistes 6 | Tropical and 5. Africa
215. Bueoreus 2 | Tropical and 3. Africa
Ururins . .
216, Upnpa ... 3 | Africa and Madagascar 8. Palmarctic, Oriental
Inrisonine.
217, Irrisor .. 12 | Africa and Madagazcar !
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_“ Ordes, Family, and
Genna,

Ho, of
Bpecies

Tangs within the Reglon.

Range beyond tho Meglon,

CAPRIMULCIDE.

218. Caprimulgus ...

218, Scorfornds

220, Macrodipteryr

291, Cogmelornis

CYreELIDE,

239, Cypaelus ...
923, Collocalia
224, Chmtura .,

PSITTACL
PALEORNITHIDE,
245, Palmornis

ParrTacing.

2if. Coracopais
227. Psillacus =
228, Perovephalys ...
229, Agagporiis
£30. Polispsitin

COLUMB.E,
CoLvaniDe.

231. Treron ...
238, Alectrenas

233, Columba
234 Enx ...
235, Tartur ...

286, Aplopelin
287, Chaleopelia ...

Dining (extinet)
238, Diddus

GALLIN A,
PrerocLiDes,

239, Pterocles

TETRAORIDE,
240, Pilopachis ..
241, Fromeolinug ...
248, Peliperdiz ..
043, Margeroperdie
244, Coturnix

(Caceabis

PHASIANIDE,
o45. FPhasidus

s b3 28O0

Lol

bo e £ B3 W

3

1
0
1
1
2
1

Africa and Madagascar
Tropieal Africa

W. Afriea to Abyssinia
Tropical Afvica to the Zambesi

The whele region
Mascarens Ids., Madagascar
Tropical Afriea and Bﬂllg&mu

W. Africa to Aliys. & Mauritius |

Madagasear and Seychelle lds.
W, Africa

Tropiral and 8§, Africa
Tropical and &, Africa

Trop. Africaand Medsgascar

Afrien nnd Madagasear
Madagnscar and Mase, Tds, (extet
in Mauriting and Rodriguez)

Africn and Madagnsear

Trupll:al and 8. Alrica \

Africa, Madagnsear, Comoro an:
Seyelielle 1slunds :

Abyssinia, 8. Africa and West
African Islands

Tropical and &, Africa

Mascarene Islands

Afrien aml Madngascar

West Africa

Africa atl Madagnscar
West Africea
Mudagnscar

Tropical and 8, Africa
Ahyssinia)

{3 | West Alrica

faliware,, Orien., Austral,

Palearctic, Oriental

UOriental, Australian -

Cosmop,, exc. W, Pula-
arctic

Oriental

Oriental

Palwearctie, Oriental

Palzarctie, Oriental

8. Palearctic, Indian

2, Palwarctic, Indian

Palear,, Orient., Austral.
Palearetio genns
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. W — :
l}rlll:r..ul::&l:g].}'. ol E_E ! Ranga within the Hegiow i Range beyond (ko Rugi..n,_b 5
n
246, Agelastes 1 rwl.'st Africa
247, Aeryllivan 1 | West Africa
248, Numida 9 | Afriea to Natal and Madagusear
Trrxcme, :
248, Toarnix ... 4 |8, Africa and Maid r Pul Orient., Austrl,
250, Oriyrelos 1 | Africa w g G
ACCIPITRES.
Vyvrrunine.
251 Gyps .. .| 2 | Afrdes; cxcept W, sub-region | Palearctie, Oriental
250, Pseudogyps ... | 1 |N. & ‘Africa to Senegal ° o gl
253, Otogyps... 1 /N, E sud 8. Africa Paleavetie, Oriental
254, Lophogyps 1 | N. E and 8 Afrfca and Senegnl
256, Neophron 2 | Afrjea, exel, west congt 8. Palonrctie, Oricutal
Fircoxinz |
256. Polyborefdes ... | 2 | Afvica and Madogusear
‘E?ET. ?l‘cilﬁ e o 4 #ﬁﬁ'md Madagasear Almost Commopolite
58, Ciredriorchis ... 1 . Alriea
250, Melierax & | Afriea, excl. wesl coast ¥ ]
260, Astur .. & | Afviea and Madagascar Almost Cosmopolite {
261, Nisvides ... ... | 1 |Mndagua'ar
262, Eulriorehis ... | 1 | Madagascar
263, Accipiter & [ Afriea and Madagascar Almost Cosmopolite
264, Duteo 5 | Africa and Madegazcar Cosmop., excl. Austral,
a5h, Gypaitus 1 [N, E amd 8 Alriea 8. Palmarclic
266, Auuila § | All Africa Neare,, Palware., Indian
467, Nisaitns... 1 | W. Alrica 8. Palmearctic, Oriental,
Aunstralia
268, Hpizaétus 8 | All Afriva 'thr&qqcu], Oriental to
a LLERITES N
269, Lophaoetus 1 | All Afrien
270, Asturinula 1 |Tropical Afric
471, Dyyotriorchis 1 [W. Afvicn i :
278 (Cireatus £ | All Africa | Palearatic, Oriental
978, Dntastur | 118.E. Afilea . |'UrIL'!tlu1 to New Guinea
a7y, Helotarsin i 4 |Tmpiml and 8. Afvica :
975 Haliectus ... | 2 The whele region L‘z:z:t;{::”t'lﬁeirl. Neo-
| 5 Wik (WL EE]
ate, Gupokicrwe ... | 1| West and Enst Africa
577, Elunoides 1| West and N.E Africa s
978, Milvns ... 1 | The whols region PE“?_ Lsistern Hanulr]mm
970, Fleuns ... .. | 1 [ Africa India to Aunstralia
280, Machorlamphus 1 | 8. W. Afviea and Mudagascar | Malacea
251, Pernis .| 1 '8 Africs and Madagascar Pulwarctic, Oriental
982 Basn ... ... | 3| Africa and Madogosear Lmelin to N, Australia
8838, Poliohferax ... | 1 | Fast Africa Burmah
284, Faleo 4 | All Afriea Almost Cosmopolite
285, Cerchneis & | The whole region Almost Cosmopolite

BERPENTARLIDAL
286, Sorpendaring ...

| The greater part of Africa

bt

—



L il

cHar, x1] THE ETHIOPTAN REGION. 313
5 =
SR i iy, SF|  Teowe within the Region Rango beyond the Region.
| Pasprosine
B 287, Pandion... 1 | ANl Africn Cosmopolita
STRIGIDE
288, Athene ... 5 | Afriea and Madagascar, Rodri | Palaaretie, Oriental,
fuez {extinet) Aunstralian
288, Bubo ... & | Alrica anid Madagasear Cosmapolite
200, Scotopelic 2 | West and 8. Africa to Znmbesi
201, Seops 8 | W, aud B Africa, Madagascar,| Almest Cosmopolite
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{Extinct)
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racteristic Genera of Wading ev Swimming Birds,

Burmah

8. Enrope, India
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CHAPTER XIL
THE ORIENTAL REGION.

Tais region is of comparatively small extent, but it has a very
diversified surface, and is proportionately very rich. The de-
serts on the north-west of India are the debatable land that
separates it from the Palearctic and Ethiopian regions. The
great triangular plateau which forms the peninsula of India is
the poorest portion of the region, owing in part to its arid climate
and in part to its isolated position ; for there can be little doulit
that in the later Tertiary period it was an island, separated by an
arm of the sea (now forming the valleys of the Ganges and
Indus) from the luxuriant Himalayan and Burmese countries,
Its southern extremity, with Ceylon, has a moister climate and
more luxuriant vegetation, and exhibits indications of a former
extension southwards, with a richer and more peculiar fauna,
partly Malayan and partly Mascarene in its character, The
whole southern slopes of the Himalayas, with Burmah, Siam and
Western China, as well as the Malay peninsula and the Tnda-
Malay islands, are almost everywhere covered with tropical
forests of the most luxuriant character, which abound in varied
and peculiar forms of vegetable and animal life. The flora and
fauna of this extensive district are essentially of one type
throughout; yet it may be usefully divided into the Tndo-
Chinese and the Malayan sub-regions, as each possesses a
number of peculiar or characteristic animals. The former sub-
region, besides having many tropical and sub-tropical types
of its own, also possesses a large number of peculiarly modi-
fied temperate forms on the mountain ranges of its northern
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& boundary, which are wholly wanting in the Malayan sub-

region. The Philippine islands are best classed with the Indo-
Malay group, although they are strikingly deficient in many
Malayan types, and exhibit an approach to the Celebesian divi-
gion of the Austro-Malay sub-region.

Zoological Characteristics of the Oriental Region—The Oriental
Region possesses examples of 35 families of Mammalia, 71 of
Birds, 35 of Reptiles, 9 of Amphibia, and 13 of Fresh-water
Fishes. Of these 163 families, 12 are peculiar to the region;
namely, Tarsiide, Galeopithecidee, and Tupaiide among Mam-
malia, while Alluridee, though confined to the higher Himalayas,
may perhaps with more justice be claimed by the Palearctic re-
gion ; Liotrichidze, Phyllornithide, and Eurylemide among birds;
Xenopeltide (extending, however, to Celebes), Uropeltida, and
Acrochordidee among reptiles ; Luciocephalidie, Ophiocephalide
and Mastacembelidee among fresh-water fishes. A number of
other families are abundant, and characteristic of the region ; and
it possesses many peculiar and characteristic genera, which must
be referred to somewhat more in detail,

Mammalin —The Orviental region is rich in quadrumana, and
is especially remarkable for its orang-utans and long-armed apes
(Simia, Hylobutes, and Siamanga); its abundance of monkeys
of the genera Presbyfes and Macacus ; its extraordinary long-nosed
monkey (Presbytes nosalis) ; its Lemuride (Nyeticebus and Loris) ;
and its curions genus Tursius, forming a distinet family of
lemurs. All these quadrumanous genera are confined to it,
except Tarsius which extends as far as Celebes. It pos-
sesses more than 30 genera of bats, which are enumerated in
the lists given at the end of this chapter. In Ipsectivora it is
very rich, and possesses several remarkable forms, such as the
flying lemur (Faleapithecus) ; the squirrel-like Tupaiidse consisting
of three genera; and the curious Gymnura allied to the hedge-
hogs. In Carnivora, it is especially rich in many forms of eivets
(Viverridee), possessing 10 peculiar genern, among which Prio-
nodon and Cynggale are remarkable; numerous Mustelide, of
which Gymnopus, Mydaus, Aonyx and Helictis are the most con-
spicuous ; <Elurus, a curious animal, cat-like in appearance but
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more allied to the bears, forming a distinet family of Carnivora,
and confined to the high forest-districts of the Eastern Hima-
layas and East Thibet ; Melursus and Helarctos, peculiar forms of
bears ; Platenista, a dolphin peculiar to the Ganges and Indus.
Among Ruminants it has the beautiful chevrotain, forming
the genus Tragulus in the family Tragulide; with one peculiar
genus and three peculiar sub-genera of true deer. The Antilo-
pinz and Caprinee are few, confined to limited districts and not
characteristic of the region ; but there are everywhere wild cattle
of the genera Filos and Bubalus, which, with species of Rhinoceros
and Elephas, form a prominent feature in the fauna. The Rodents
are less developed than in the Ethiopian region, but several forms
of squirrels everywhere abound, together with some species of
porcupine ; and the Edentata are represented by the sealy manis.

Birds—The families and fenera of birds which gi\fe a cha-
racter to Oriental lands, are so numerous and varied, that we
can here only notice the more prominent and more remarkable,

The Timaliids, represented by the babblers (Garrulax, Pomator--

hinus, Timalia, &e.), ave almost everywhere to be met with, and
no less than 21 genera are peculiar to the region; the elegant
fork-tailed Enicurus and rich blue Myiophonus, though com-
paratively scarce, are characteristic of the Malayan and Indo-
Chinese faunas; the clegant little “hill-tits” (Liotrichidew)
abound in the same part of the region; the green bulbuls (Phyi-
lornis) are found everywhere ; as are various forms of Pycnono-
tide, the black and crimson * minivets " (Perierocofus), and the
ey king-crows " (Dicrurus) ; Uvoeissa, Platylophus and Den-
drocitta are some of the interesting urfrl characteristic forms
of the crow family; sun-birds (Netariniide) of at least three
cenera are found throughout the region, as are the beautiful little
Enwar—peck@ﬁ (Diceeide), and some pcmqmr forms of weaver-
birds (Plocens and Munia), Of the starling family, the most
conspicuous are the glossy mynahs (Bulabes). The swallow-
shrikes (drtamus) are very peculiar, as are the exquisitely
coloured pittas (Pittide), and the gaudy broad-bills (Eury-
lemide). Leaving the true Passeres, we find woodpeckers,
barbets, and euckons everywhere, often of peculiar and re-
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markable forms; among the bee-eaters we have the exquisite -

" Nyeliornis with its pendent neck-plumes of blue or seavlet:

brilliant kingfishers and strangely formed hornbills abound
everywhere ; while brown-backed trogons with red and orange
breasts, though far less frequent, are equally a feature of the
Ornithology. Next we have the frog-mouthed goatsuckers (Bai-
trachostomus), and the whiskered swifts (Dendrochelidon), both
wide-spread, remarkable, and characteristic groups of the Oriental
region. Coming to the parrot tribe, we have only the long-tailed
Palwornis and the exquisite little Loriculus, as characteristic
geners. We now come to the pigeons, among which the fruit-
enting genera Treron and Carpophagn are the most conspicuous,
The gallinaceous birds offer us some grand forms, such as
the peacocks (Pavo) ; the argus pheasants (Argusianus) ; the fire-
backed pheasants (Euplocamus) ; and the jungle-fowl (Gallus),all
strikingly characteristic ; and with these we may close our sketeh,
since the birds of prey and the two Orders comprising the
waders and swimmers offer nothing sufficiently remarkable to
be worthy of enumeration here.

Reptiles—Only the more abundant and characteristic groups
will here be noticed. In the serpent tribe, the Oligodontide,
a small family of ground-snakes; the Homalopside, or fresh-
water snakes; the Dendrophidze, or tree-snakes ; the Dryiophide,
or whip-snakes; the Dipsadidm, or nocturnal tree-snakes; the
Lycodontide or fanged ground-snakes; the Pythonidwe, or rock-
snakes; the Elapidie, or venomous colubrine snakes (including
the “ cobras™) ; and the Crotalide, or pit-vipers, are all abundant
and characteristic, ranging over nearly the whole region, and pre-
senting a great variety of genera and species. Among lizards, the
Varanids or water-lizards ; the Scineide or “ scinks ;” the Gecko-
tidee, or geckoes; and the Agamidw, or eastern ignanas; are the
most universal and characteristic groups. Among crocodiles the
genus Crocodilus is widely spread, Gawvialis being characteristic
of the Ganges. Among Chelonia, or ghielded reptiles, forms of
fresh-water Testudinide and Trionychide (soft tortoises) are
tolerably abundant.

Amphlibiz—The only abundant and characteristic gronps of
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this class arve toads of the family Engystomide ; tree-frogs of k

the family Polypedatides; and several genera of frue frogs,
Ranidze.

Fresh-water Fishes—The more remarkable and characteristic
fishes inhabiting the fresh waters of the Oriental region belong
to the following families: Nandidee, Labyrinthici, Ophiocephalide,
Siluride, and Cyprinidee ; the last being specially abundant.

The sketch here very briefly given, must be supplemented by
an examination of the tables of distribution of the genera of all
the Mammalia and Birds inhabiting the region. We will now
briefly summarize the results.

Summary of the Oriental Vertebrata.—The Oriental region
possesses examples of 163 families of Vertebrata of which 12
are peculiar, a proportion of a little more than one-fourteenth
of the whole.

Out of 118 genera of Mammalia 54 seem to be peculiar to
the region, equal to a proportion of 3% or a little less than half
Of Land-Birds there are 342 genera of which 165 are peculiar,
bringing the proportion very close to a half.

In the Ethiopian region the proportion of peculiar forms
both of Mammalia and Birds is greater; a fact which is not
surprising when we consider the long continued isolation of the

latter region—an isolation which is even now very complete,
owing to the vast extent of deserts intervening between it and
the Palearctic region; while the Oriental and Palmarctic were,
during much of the Tertiary epoch, hardly separable.

Tnsects.

Lepidoptera—We can only glance hastily at the more pro-
minent features of the wonderfully rich and varied butterfly-
fauna of the Oriental region. In the first family Danaidse, the
genera Danais and Euplea ave everywhere abundant, and the
latter especially forms a conspicuous feature in the entomo-
logical aspect of the country; the large “spectre-butterflies”
(Hestia) are equally characteristic of the Malayan sub-region,
Satyride, though abundant are not very remarkable, Debis,
Melanitis, Mycalesis, and Ypthima being the most characteristie
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genera. Morphidie are well represented by the genera Ama-

Ahusie, Zewvidia, Discophora, and Thawmanids, some of the

species of which almost equal the grand South American
Morphos. The Nymphalide furnish us with a host of charac-
teristic genera, among the most remarkable of which are,
Terinos, Adolias, Cethosia, Cyrestis, Limenifis, and Nymphalis,
all abounding in beautiful species. Among the Lycenidm are
a number of fine groups, among which we may mention Herda,
Myrina, Deudoryz, Aplineus, Iolaus, and Amblypodin, as charae-
teristic examples, The Pieride furnish many fine forms, such
as Thyea, Tphias, Thestias, Eronia, Prioneris, and Dereas, the last
two being peculiar. The Papilionide are unsurpassed in the
world, presenting such grand genera as Teinopalpus and Bhu-
tanitis; the yellow-marked Ornithoptere ; the superb “Brookiana;”
the elegant ZLeptocercus; and Papilios of the “Coon,” “Philo-
xenus,” “ Memnon,” “ Protenor,” and especially the ‘green-and-
gold-dusted * “ Paris” groups.

The Moths call for no special observations, except to notice
the existence in Northern India of a number of forms which
resemble in a striking manner some of the most remarkable
of the above mentioned groups of the genus Papilis, espe-
cially the “ Protenor” group, which there is reason to believe is
protected by a peculiar smell or taste like the Heliconias and
Danaidze,

Coleoptera—The most characteristic Oriental form of the
Cicindelide or tiger beetles, is undoubtedly the elegant genus
Collyris, which is found over the whole region and is almost
confined to it. Less abundant, but equally characteristic, is the
wingless ant-like Tricondyla, Two small genera Aptercessa and
Dromicidia are confined to the Indian Peninsula, while Therates
only occurs in the Malayan sub-region.

The Carabidse, or ground carnivorous beetles, are so numerous
that we can only notice a few of the more remarkable and
characteristic forms. The wonderful Mormolyce of the Indo-
Malay sub-region, stands pre-eminent for singularity in the
entive family. Thyreopterus, Orthogonius, Catascopus, and FPeri-
callus are very characteristic forms, as well as Planefes and
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Distrigus, the latter having a single species in Madagascar. k
There are 80 genera of this family peculiar to the region, 10 ™
of which have only been found in Ceylon.

Among the Lucanide, or stag-beetles, Lucanus, Odontolabris,
and (ladognathus are the most characteristic forms. Sixteen
genera inhabit the region, of which 7 are altogether peculiar,
while three others only extend eastward to the Austro-Malayan
sub-region.

The beautiful Cetoniide, or rose-chafers, are well represen beecd
by . Rhomborhing, Heterorhing, Clinteriz, Macronota, Agestrala,
Chaleothea and many fine species of Cefonia. There are 17
peculiar genera, of which Myeteristes, Phedimus, Plectrone, anid
Rhagopteryz, are Malayan; while Naryeius, Clerota, Bombodes,
and Chiloloba are Indian,

In Buprestide—those elongate metallic-coloured beetles whose
elytra are used as ornaments in many parts of the world—this
region stands pre-eminent, in its gigantic Cafoxantha, its fine :h
Chrysochroa, its Indian Sternocera, its Malayan Chaleophora !
and Belionota, as well as many other beautiful forms. It
possesses 41 genera, of which 14 are peculiar to it, the rest
being generally of wide range or common to the Ethiopian and
Australian regions,

In the extensive and elegant group of Longicorns, the Oriental
region is only inferior to the Neotropieal. It possesses 360
cenera, 25 of which are Prionide, 117 Cerambicide, and 218
Lamiide ;—abont 70 per cent. of the whole being peculiar.
The most characteristic genera are Rhaphidopodus and Egosoma
among Prionide : _ﬂ?ﬂffi"r;"maly.ﬂr Ewryarthrwm, Pachyleria, dero-
eyrta, Tetraommatus, Chiovidotum, and Polyzonus among Ceram-
byeidee ; and Celosterna, Rhytidophora, Batocera, Agelasta, and
Astathes among Lamiidme.

Of remarkable forms in other families, we may mention the
migantic horned Chaleosoma among Scarabaide; the metallie
Cumpsosternus among Elateridee ; the handsome but anomalous
Trictenotoma forming a distinet family; the gorgeous Pachy-
rhynehi of the Philippine Islands among Curculionidwe ; Dinrus gk
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. among Brenthide; with an immense number and variety of
B Anthotribidse, Heteromera, Malacoderma, and Ph}'toph&gu.

THE ORIENTAL SUB-REGIONS,

The four sub-rezions into which we have divided the Ovriental
region, are very unequal in extent, and. perhaps more so in
productiveness, but they each have well-marked special features,
and serve well to exhibit the main zoological characteristics of
the region. As they are all tolerably well defined and their
faunas comparatively well-known, their characteristics will be
given with rather more than nsual detail.

I. Hindostan, or Indian Sub-region.

This includes the whole peninsula of Tndia from the foot of the
~ Himalayas on the north to somewhere near Seringapatam on the
-4 south, the boundary of the Ceylonese sub-region being unsettled.
The deltas of the Ganges and Brahmaputra mark its eastern
limits, and it probably reaches to about (tashmere in the north-
west, and perhaps to the valley of the Indus further south 3 't_:rub
the great desert tract to the east of the Indus forms a transifion
to the south Palmarctic sub-vegion. Perhaps on the whole the
Indus may be taken as a convenient boundary. Many Indian
naturalists, especially Mr. Blyth and Mr. Blanford, are impressed
with the relations of the greater part of this sub-region to the
Ethiopian region, and have proposed to divide it into several
zoological districts dependent on differences of climate and vege-
tation, and characterized by possessing faunas more or less allied
either to the Himalayan or the Ethiopian type. But these sub-
divisions appear far too complex to be useful to the general stu-
dent, and even were they proved to be natural, would be beyond
the scope of this work. I agree, however, with Mr, Elwes m
thinking that they really belong to local rather _tlmn to_gcu;
graphieal distribution, and confound * station ™ with © Iln'Lut:ft.
Wherever there is a marked diversity of surface and vegetation
the productions of a country will {:urrcfspumlingly d.i.i'fer; tlie
groups peculiar to forests, for example, will bie absent tr:m opun
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plains or arid deserts. It happens that the three great Old

World regions are separated from each other by a debatable land °

which is chiefly of a desert character ; hence we must expect to
find a resemblance between the inhabitants of such districts in
each region, We also find a great resemblance between the aquatic
birds of the three regions; and as we generally give little weight
to these in our estimate of the degree of affinity of the faunas of
different conntries, so we should not count the desert fuuna as of
equal weight with the more restricted and peculiar types which
are found in the fertile tracts,—in the mountains and valleys, and
especially in the primeval forests. The supposed preponderance
of exclusively Ethiopian groups of Mammalia and Birds in this
sub-region, deserves however a close examination, in order to
ascertain how far the fagts really warrant such an opinion,

Mammalia —The following list of the more important genera
of Mammalia which range over the larger part of this sub-region
will enable naturalists to form an independent judgment as to
the preponderance of Ethiopian, or of Oriental and Palmarctic
types, in this, the most important of all the classes of animals
for geographical distribution.

Baxer oF toE GeExERA oF MaMmania wiich ISHABIT THE SUB-REGION
. OF, HixposTax,

1. Preshytes o Oriental only,
@, Macacus - Driental only.
3. Erinacena s Palesretic penud,
4. Horex ... e Widely distributed.
6. Felieg: ... oo Almost Cosmopolitan.
6. Cynmluorus ... Fihiopian and 5. Palearctie,
7. Viverra .. Ethiopian and Oriental to China and Malaya.
g, Viverrieula ... COriental only.
9, Paradoxurns ... Oriental only, : :
10, Herpestes ... Ethiopian, 5. Paliearctic, and Oriental to Malaya.
11, Cnlagale ... Ethiopian, Oriental to Cambodja.
12, Tweniogale ... Oriental. AL
13. Hymna woo Palearctic and Ethiopinn (a Palwarctic species.)
14, Cania ... ... Palwarctio and Oriental to Makiya,
15 Cuon ... oo Oriental to Malaya.
16, Valpes voo Veory wide range.
17. Lt .n wo. Opiental and Palearetic.
18, Mellivoras oo Ethiopian,
18, Melursiis wo  Oriental only ; family not Ethiopian,
@), Hus ..+ ... Palearctic and Oriental, not Ethiopion.
21, Tragnlus oo Oriental,

2
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23, Corvus «o  Oriental and Pal@arctie ; family vot Ethiopian,
23, Cervulus oo Oriental ; family not Ethiopian,

24, Bibos ,.. ... Palmarctic and Oriental,

25. Portax o Oriental,

2, Gazella ... Palmarctic and Ethiopian,

27. Antilope .o Oriental,

28, Tetraceros ... Orientul,

28, Elephas oo Oriental species,

30 Mus ... v Cosmopolite nearly.

21, Platacanthomys  Oriental.

A2, Meriones «e YVery wide range.

33 Bpalacomys ... Oriental.

34, Beinrus v Almost Cosmopolite.

35, Pteromys ... Paleearctic and Oriental to China and Malaya.
36, Hystrix oo Wide range.

37, Lepus ... v Wide range,

a8, Manis ... «.. Ethiopion and Oriental to Maliya,

Out of the above 38 genera, 8 have so wide a distribution as
to give no special geographical indieations. Of the remaining 30,
whose geographical position we have noted, 14 are Oriental only ;
5 have as much right to be considered Oriental as Ethiopian,
extending as they do over the greater part of the Oriental
region ; 2 (the hywmna and gazelle) show Palearctic rather than
Ethiopian affinity; 7 ave Palmarctic and Oriental but not Ethio-
pian; and only 2 (Cynealurus and Mellivora) can be considersid
as especially Fthiopian. We must also give due weight to the
fact that we have here Urside and Cervidee, two families entirely
absent from the Ethiopian region, and we shall then be forced
to conclude that the affinities of the Indian peninsula are not
only clearly Oriental, but that the Ethiopian element is really
present in a far less degree than the Palsarctie.

Birds—The naturalists who have adopted the “Ethiopian
theory ” of the fauna of Hindostan, have always supported their
views by an appeal to the class of birds ; maintaining, that not
only are almost all the characteristic Himalayan and Malayan
genera absent, but that their place is to a great extent supplied
by others which are characteristic of the Ethiopian region.  After
n careful examination of the subject, Mr, Elwes, in a paper read
before the Zoological Society (June 1873) came to the conclu-
sion, that this view was an erroneous one, founded on the fact
that the birds of the plains are the more abundant and more

Y 2
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open to observation; and that these are often of wide-spread ‘L’ 2

types, and some few almost exclusively African. The facts he”

adduced do not, however, seem to have satisfied the objectors ;
“and as the subject is an important one, I will here give lists
of all the genera of Passeres, Picarie, Psittaci, Columbse, and
Callinm, which inhabit the sub-region, leaving out those which
only just enter within its boundaries from adjacent sub-regions.
These are arranged under four heads:—1. Oriental genera; which
are either wholly confined to, or strikingly prevalent in, the
Oriental region beyond the limits of the Indian peninsula. 2.
Genera of Wide Range ; which are fully as much entitled to be
considered Oriental or Paliearctic as Ethiopian, and cannot be
held to prove any Ethiopian affinity. 3. Paliearctic genera;
which are altogether or almost absent from the Ethiopian region.
4. Ethiopian genera; which are confined to, or very prevalent
in, the Ethiopian region, whence they extend into the Imdian
peninsula but not over the whole Oriental region. The last are
the only ones which can be fairly balanced against those of the
firat list, in order to determine the character of the fauna.

1. OriExTAL GENERA IN CENTRAL IWDIA,

Geocichla, Orthotowus, Printa, Megalurus, Abrornis, Larvi-
vore, Copsyehas, Kiltecinele, Pomatorhinus, Malacocercus, Chalar-
rhae, Layavdin, Gavrulaes, Trochalopteron, Pellorneum, Dumetia,
Pyctoris, Aleippe, Myiophonus, Sitte, Dendrophile, Phyllornis,
tova, Hypsipetes, Pericrocotus, Grawcalus, Volvocivora, Chilia,
Chaptin, frena, Erythrosterna, Hemipus, Hemichelidon, Niltava,
Cyornts, Eumyias, Hypathymis, Myialestes, Tephrodorads, Dendro-
eitta, Arachnechihra, Nectarophila, Avachnothera, Dicaum, Pipri-
soma, Munia, Eulabes, Pustor, Acridotheres, Sturnia, Sturnopastor,
Aitamus, Nemorwola, Pitta, Yungipicus, Clrysocolaptes, Hemi-
cirens, Geetnus, Mulleripicus, Brachyplernus, Tige, jf:'fu-upm'n-rrs.
Megalowma, Xantholame, Rhopodytes, Taccoconn, Swraienlus,
Hierococeyr, Eudynamnis, Nyetiornis, Hurpactes, Pelargopsis,
Cleye, Hipdrocisse, Meniceros, Batrachostomus, Dendrochelidon,
Collocalin, Palwornis, Trevon, Carpophage, Chaleophaps, Ovty-
gornis, Perdiz, Pave, Gallus, Gelloperdiz ;—87 genera; and
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une peculiar genus, Safpornis, whose affinitics are Palmarctic cr
Uriental.

2. GENEna oF WIineE BANGE 0CCURRING IN CENTRAL INDIA.

Tardus, Monticola, Drymoea, Cisticola, Acrocephalus, Phyllo-
scopus, Pratincola, Parus, Pyenonctus, Criniger, Oriolus, Dicrurus,
Tohitrea, Lantus, Corvvus, Zosterops, Hirundo, Colyle, Passer,
Plocens, Estitlda, dlawds, Calondrelle, Mivafra, dmmomanes,
Moatacilla, Anthus, Picus, Yunz, Centropus, Cuculus, Chrysoccocy,
Coceystes, Coracias, Eurystomus, Merops, Aleedo, Coryle, Haleyon,
Upupa, Caprimulgus, Cypselus, Cheetura, Columba, Turtur, Pierocles,
Cotwrniz, Turniz ;——48 genera, -

3. Pavzancric GENERA OCCURRING IN CESTRAL INDIA.

Hypolais, Sylvia, Curruca, Cyanecula, Calliope, Chelidon, Eu-
spiza, Emberiza, Galerita, Calobates, Corydalla ;—11 genera.

4. ETHIOPIAN GENERA OCCURRING 1N CENTRAL INDIA.
Thamnobia, Pyrrhulavdn, Plerocles, Francolinus ;—4 gencra,

A consideration of the above lists shows us, that the Hindostan
sub-region is by no means so poor in forms of bird-life as is
generally supposed (and as I had myself anticipated, it would
prove to be), possessing, as it does, 151 genera of land-birds,
without counting the Aceipitres. It must also set at rest the
question of the zoological affinities of the district, since a pre-
ponderance of 88 yenera, against 4, cannot be held to be insuffi-
cient, and cannot be materially altered by any corrections in
details that may be proposed or substantiated. Even of these
four, only the first two are exclusively Ethiopian, Pterocles and
Francolinus both being Palmarctic also. It is a question, indeed,
whether anywhere in the world an outlying sub-region can
be found, exhibiting less zoological affinity for the adjacent
regions ; and we have here a striking illustration of the necessity
of decidiug all such ecases, not by ecemples, which may be so
chosen as to support any view, but by carvefully weighing and
contrasting the whole of the facts on which the solution of the
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problem admittedly depends. It will, perhaps, be said t-ha:_‘;&i‘
i

great many of the 88 genera above given are very scarce and v
local; but this is certainly not the case with the majority of them ;
aud even where it is so, that does not in any degree affect their
value as indicating zoo-geographical affinities. It is the pre-
sence of a type in a region, not its abundance or scarcity, that is
the important fact ; and when we have to do, as we have here,
with many groups whose habits and mode of life necessarily
seclude them from observation, their supposed scarcity may not
even be a fact,

Leptiles and Amphilia—Teptiles entirely agree with Mam-
malia and Birds in the main features of their distribution.
Out of 17 families of snakes inhabiting Hindostan, 16 range
over the greater part of the entire region, and only two can
be supposed to show any Ethiopian affinity. These are the
Psammophide and Erycide, both desert-haunting groups, and
almost as much South Palearctic as African, The genus Tro-
pridocoeeyx is peculiar to the sub-region, and dspidura, Passerita
and Cynophis to the peninsula and Ceylon ; while a large number
of the most characteristic genera, as Dipsas, Stmotes, Bungarus,
Naja, Trimeresurus, Lycodon and Python, arve characteristically
Oriental,

Of the six families of lizards all have a wide range The
senera Kumeees, Pentadaciylus, Geeko, Eublepharis, and Dyaeo, ave
characteristically or wholly Oriental; Ophiops and Droniastiz
are Palmarctic ; while Chameleon is the solitary case of decided
Ethiopian affinity.

Of the Amphibia not a gingle family exhibits special Ethiopian
affinities.

IT, Sub-region of Ceylon and South-Indin.

The Island of Ceylon is eharacterised by such striking pecu-
liarities in its animal productions, as to render necessary its
separation from the peninsula of India as a sub-region ; but it
is found that most of these special features extend to the Neil-

gherries and the whole southern mountainous portion of India, -

and that the two must be united in any zoo-geographical pro-
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vinece. The main features of this division are,—the appearance

- of numerous animals allied to forms only found again in the

Himalayas or in the Malayan sub-region, the possession of
several peculiar generic types, and an unusual number of
peculiar species.

Mammelin,—Among Mammalin the most remarkable . form
is Loris, a genus of Lemurs altogether peculinr to the sub-
region; several peculinr monkeys of the genus Presbyfes; the
Malayan genus Twupeda ; and Platacanthomys, a peculiar genus
of Muride,

HBirds—Among birds it has Ochromela, a peenliar genus of
fiycatchers ; Phanicophaés (Cuculidie) and Drymocataphus (Tima-
liidee), both Malayan forms; a species of Myiephonus whose
nearest ally is in Java; Trochelopteron, Brachypterys, Buceros
and Loriculus, which are only found elsewhere in the Himalayas
and Malayana, Tt also possesses about 80 peculiar species of
birds, including a large jungle fowl, one owl and two hornbills.

Reptiles—TIt is however by its Reptiles, even maore than by its
higher vertelirates, that this sub-region is clearly characterised.
Among snakes it possesses an entirve family, Uropeltidae, congisting
of 5 genera and 18 species altogether confined to it,—Rhinophis
and Urgpeltis in Ceylon, Silybura, Plecturus and Melanaphidiwm
in Southern India. Four other cenera of snakes, Haplocercus,
Cereaspis, Peltopelor, and Hypnale are also peculiar; Chersydrus
is only found elsewhere in Malaya; while Aspidura, Passerita,
aud Cynophis, only extend to Hindostan ; species of Eryw, Echis,
and Psammophis show an affinity with Ethiopian and Palearctic
forms. Among lizards several genera of Agamide ave peculiar,
such as Otocryptis, Lyricoephalus, Ceratophora, Cophotis, Salea,
Sitana and Charasie.  In the family Acontiade, Nessie is
peculiar to Ceylon, while a species of the African genus Aeonfing
shows an affinity for the Ethiopian region.

Amphibia —The genera of Amphibians that oecur here are
generally of wide range, but Nannophrys, Haplobatrochus,
and Cacopis are confined to the sub-region; while Megalo-
phrys is Malayan, and the species found in Ceylon also inhabit
Java.
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Tnseets—The insects of Ceylon also furnish some curious
examples of its distinctness from Hindostan, and its affinity with
Malaya. Among its butterflies we find Papilio jophon, closely
allied to P. antiphus of Malaya. The remarkable genus Hestiz, so
characteristic of the Malay archipelago, only occurs elsewhere on
the mountains of Ceylon; while its Cynthia and Parthenos are
closely allied to, if not identical with, Malayan species, Among
Coleoptera we have yet more striking examples, The highly cha-
racteristic Malayan genus P9icondyla is represented in Ceylon by
no less than 10 species ; and among Longicorns we find the genera
Tetraommatus, Thranivs, Cacin, Praonctha, Ropica, and Serivia,
all exclusively Malayan or only just entering the Indo-Chinese
peninsula, yet all represented in Ceylon, while not a single
species oceurs in any part of India or the Himalayas,

The Past Histovy of Ceylon and South-Tadic as indicated by its
Fauna—In our account of the Ethiopian region we have already
had occasion to refer to an ancient connection between this sub-
region and Madagascar, in order to explain the distribution of
the Lemurine type, and some other curious affinities between the

two countries. This view is supported by the geolugy of India,
which shows us Ceylon and South India consisting mainly of
granitic and old metamorphic rocks, while the greater part of the
peninsula, forming our first sub-region, is of tertiary formation,
with a few isolated patches of secondary rocks. 1t is evident
therefore, that during much of the tertiary period, Ceylon and
South India were bounded on the north by a considerable extent
of sea, and probably formed part of an extensive southern con-
tinent or great island. The very numerous and remarkable cases
of affinity with Malaya, require however some closer approxima-
tion to these islands, which probably occurred at a later period.
When, still later, the great plains and table-lands of Hindostan
were formed, and a permanent land communication effected with
the rich and highly developed Himalo-Chinese fauna, a rapid im-
migration of new types took place, and many of the less specia-
lised forms of mammalia and birds (particularly those of ancient
Ethiopian type) became extinet. Among reptiles and insects the
competition was less severe, or the older forms were too well
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adapted to loeal conditions to be expelled; so that it iz among
these groups alone that we find any considerable number, of what
are probably the remains of the ancient fauna of a now sub-
merged southern continent.

I11, Himalayan or Tndo-Chinese Sub-region.

This, which is probably the richest of all the sub-regions, and
perhaps one of the richest of all tracts of equal extent on the
face of the globe, is essentially a forest-covered, mountainous
country, mostly within the tropies, but on its northern margin
cxtending some degrees beyond it, and rising in a continuous
mountain range till it meets and intercalates with the Man-
churian sub-division of the Palmarctic region, The peculiar
mammalia, birds and insects of this sub-region begin to appear
at the very foot of the Himalayas, but Dr. Gunther has shown
that many of the reptiles characteristic of the plains of India
are found to a height of from 2,000 to 4,000 feet.

In Bikhim, which may be taken as a typical example of the
Himalayan portion of the sub-region, it seems to extend to an
altitude of little less than 10,000 feet, that being the limit of the
characteristic Timaliide or babbling thrushes ; while the equally
characteristic Pycnonotide, or bulbuls, and Trevonide, or thick-
billed fruit-pigeons, do not, according to Mr. Blanford, reach
quite so high. We may perhaps take 9,000 feet as a good
approximation over a large part of the Himalayan range; but
it is evidently not possible to define the line with any great
precision. Westward, the sub-region extends in diminishing”
bLreadth, till it terminates in or near Casghmere, where the fauna
of the plains of India alinost meets that of the Palmarctic
vegion, at a moderate elevation. Eastward, it reaches into East
Thibet and North-west China, where Pére David has found a
large number of the peculiar types of the Eastern Himalayas, A
funna, in general features identical, extends over Burmah and
Siam to South China; mingling with the Palmarctic fauna in
the mountains south of the Yang-tse-kiang river, and with
that of Indo-Malaya in Tenasserim, and to a lesser extent in
Sputhern Biam and Cochin China,
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Zoological Characteristics of the Himelayan Sub-region.—
Taking this sub-region as a whole, we find it to be charac-
terised by 3 genera of mammalia (without counting bats), and
44 genera of land-birds, which are altogether peculiar to it;
and by 13 genera of mammalia and 36 of birds, which it
possesses in common with the Malayan sub-region; and
besides these it has almost all the genera before emnmerated
as “Oriental,” and several others of wide range, more especially
a mumber of Palearctic genera which appear in the higher
Himalayas. The names of the more characteristic genera are
as follows :—

Prcvriar HivmarLo-CHINESE GENERA,

Mammalin— Urva, Aretonyr, Elwrus.

Birds. — Suya, Horvites, Chemarrhornis, Tarsiger, Oreicola,
Acanthoptila, Grammatoptila, Trochalopteron, Actinoduwra, Sibia,
Suthora, Paradoxornis, Chlenasicus, Tesia, Rimator, Lgithaliscus,
Cephalopyrus, Liothriz, Siva, Minla, FProparus, Cutin, Yvhina,
Teulus, Myzornis, Erpornis, Hemizus, Chibia, Niltava, Anthipes,
Chelidorhyne, Urocissa, Pochyglossa, Heterura, Hwmatospiza,
Ampeliceps, Saroglossa, Psavisomus, Seriloplus, Vivia, Hyopicus,
Gecinulus, Aceras, Coriornis.

Gexers coMMoN To THE HIMALO-CHINESE AND MALAYAN
SUB-REGIONS,

Mammalia, — Hylobates, Nyeticebus, Viverrieula, Prionodon,
» Aetitis, Paguma, Arctogale, Cuon, Gymnopus, Aonys, Helictis,
Rhinoceros, Nemorhedus, Rhizomys.

Birds— Oreocineln, Notodela, Janthocineln, Timalia, Stachyris,
Mizornis, Trichastomea, Enteurus, Pueepyga, Melanochlora, Allo-
trius, Microscelis, Jole, Analeipus, Cochoa, Bhringa, Xanthopygia,
Hylocharis, Cissa, Temmurius, Crypsivhina, Chalcostetha, An-
threptes, Chalcoparia, Cymbivhynehus, Hydrornis, Sasia, Venilia,
Tndicator, Carcineutes, Lyncornis, Macropygin, dvgusianus Poly-
plectron, Euplocamus, Phodilus,

Plate VII Seene in Nepal, with Characteristie Himalayan
Animals— Our illustration contains figures of two mammals

-
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ant two birds, characteristic of the higher woody region of the
Himalayas. The lower figure on the left is the Helietis nepalensis,
confined to the Eastern Himalayas, and belonging to a genus of
the weasel family which is exclusively Oriental. It is marked
with white on a grey-brown ground. Above it is the remark-
able Panda (Blurus fulgens), a beautiful animal with a glossy fur
of a reddish colour, darker feet, and a white somewhat cat-like
fuce. 1t is distantly allied to the bears, and more nearly to the
American racoons, yet with sufficient differences to constitute it
a distinet family. The large bird on the tree, is the horned
Tragopan (Cerioriis satyra), one of the fine Himalayan pheasants,
magnificently spotted with red and white, and ornamented with
fleshy erectile wattles and horns, of vivid blue and red ecolours.
The bird in the foreground is the Ibhidovhynchus struthersii, a
rare and eurious wader, allied to the curlews and sandpipers but
-having the bill and feet red. It frequents the river-beds in the
higher Himalayas, but has also been found in Thibet.

Reptiles—VYery few genera of reptiles are peculiar to this
sub-region, all the wore important ranging into the Malay
islands. Of snakes the following are the more characteristic
aenern :— T'yphline, Cylindrophis, Xenopeltis, Calamaria, Xenela-
phis, Hypsirhina, Fordoniu, several small genera of Homalop-
sidee (Herpelon and Hipistes being characteristic of Burmah and
Siam) Psammodynastes, Gonyosome, Clrysopelea, Tragops, Dipsas,
Paveas, FPython, Bungarus, Nuja, Callophis, and Trimeresurus.
Najareaches 8,000 feet elevation in the Himalayas, Tropidonotus
0,000 feet, Ababes 10,000 feet, and Simofes 15,000 feet,

Of lizards, Peeudopus has one species in the Khasya hills
while the other inhabits South-east Europe; and there are two
small genera of Agamidme peculiar to the Himalayas, while
Drace and Culofes have a wide range and deanthosaurd, Dilo-
phyrus, Physignathus, and Linlepis are found chiefly in the
Indo-Chinese peninsula. There are several genera of Scincide;
and the extensive genus of wall-lizards, Geelo, ranges over the
whole region,

Of Amphibia, the peculiar forms are not numerous. Tothyopsis
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a genus of Ceciliadwe, is peculinr to the Khasya Hills; P'wlo-
tritron (Salamandride) to Yunan in Western China, and perhaps
belongs to the Palmarctic region.

Of the tail-less Batrachians, Glyphoglossus is found in Pegu;
Xenophys in the Eastern Himalayas; while Callula, Taalus,
Rhacophorus, Hylurana, Oxyglossus, and Phrynoglossus, are com-
mion to the Himalo-Chinese and Malayan sub-regions,

Of the lizavds, Colotes, Barycephalus, and Hinulin,—and of
the Batrachia, Bufo,—are found at above 11,000 feet elevation in
the Himalayas.

Inseets—So little has been done in working out the insect
faunas of the separate sub-regions, that they cannot be treated
in detail, and the reader is referred to the chapter on the dis-
tribution of insects in the part of this work devoted to Geogra-
phical Zoology. A few particulars may, however, be given as to

the butterflies, which have been more systematically collected in-

tropical countries than any other order of insects. The Hima-
Jayan butterflies, especially in the eastern portions of the range—
in Assam and the Khasya Hills—are remarkably fine and very
abundant; yet all the larger groups exlend into the Malayan
sab-region, many to Ceylon, and a considerable proportion even
to Africa and Austro-Malaya. There are a large number of
peculiar types, but most of them consist of few or single species,
Such are Neope, Orenoma, and RBhaphicera, genera of Satyride ;
Enispe (Morphidee) ; Hestina, Penthema, and Abrote (Nympha-
lidee) ; Dodone (Erycinide) ; Jlerdea (Lycmnida) ; Calinaga, Teino-
palpus, and Bhutanitis (Papilionide). Its more prominent fea-
tures are, however, derived from what may be termed Malayan,
or even Old World types, such as Euplaa, among Danaide ;
Amathusia, Clerome, and Thaumantis, among Morphida: ; Euripus,
Diadema, Athyme, Limenitis, and A(_thrm, among N_ymp]mlid;e’
Femeros and Taxzile among Erycinide; Amblypodia, Miletus,
Hlerda, and Myrina, among Lycmnide ; Thyea, Prioneris, Dereas,
Iphias, and Thestias among DPieride ; and Papilios of the
“ Amphrisius,” * Coon,” « Philoxen us,” “ Protenor,” * Paris)" and
“« Sarpedon” groups. In the Himalayas there is an unusual
abundance of large and gorgeous species of the genus Papilio,
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and of large and showy Nymphalide, Morphides, and Danaidee,
which render it, in favoured localities, only second to SBouth
America for a display of this form of beauty and variety in
insect life.

Among the other orders of insects in which the Himalayas
are remarkably rich, we may mention large and brilliant Ce-
toniidee, chiefly of the genus Rhomborhima ; a magnificent Lamel-
licorn, Euchirus macleayii, allied to the gigantic long-armed
beetle (E. longimanus) of Amboyna; superb moths of the
families Agaristidee and Sesiide; elegant and remarkable Ful-
goridee, and strange forms of the gigantic Thasmide ; most of
which appear to be of larger size or of more brilliant colours
than their Malayan allies.

Islands of the Indo-Chinese Sub-region—A few important
islands belong to this sub-region, the Andamans, Formosa, and
Hainan being the most interesting,

Andamans—The only mammalia are a few rats and mice, a
Paradorurus, and a pig supposed to be a hybrid race,—all of
which may have been introduced by man's agency. The
birds of the Andaman Islands have been largely collected, no
less than 155 species having been obtained; and of these 17,
(all land-birds) are peculiar, The genera are all found on the
continent, and are mostly characteristic of the Indo-Chinese
fanna, to which most of the species belong. Reptiles are also
tolerably abundant ; about 20 species are known, the majority
being found also on the continent, while a few are peculiar.
There are also a few Batrachia, and some fresh-water fishes, closely
resembling those of Burmal. The absence of such mammalia
a3 monkeys and squirrels, which abound on the mainland, and
which are easily carried over straits or narrow seas by floating
trees, is sufficient proof that these islands have not recently
formed part of the continent. The birds are mostly such as
may have reached the islands while in their present geographical
position ; and the oceurrence of reptiles and fresh-water fishes,
said to be identical in species with those of Burmah, must be
due to the facilities, which some of these animals undonbtedly
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possess, for passing over a considerable width of sea. We must
conclude, therefore, that these islands do not owe their exist-
ing fauna to an actual union with the mainland; but it is pro-
bable that they may have been formerly more extensive, and
have then been less distant from the continent than at the
present time,

The Nicobar Islands, usnally associated with the Andamans,
are less known, but present somewhat similar phenomena. They
are, however, more Malayan in their fauna, and seem properly
to belong to the Indo-Malay sub-region.

Formosa.—This island has been carefully examined Ly Mr.
Swinhoe, who found 144 species of birds, of which 34 are peculiar.
There is one peculiar genus, but the rest are all Indo-Chinese,
though some of the species are more allied to Malayan than to
Chinese or Himalayan forms. About 30 species of mammalia
were found in Formosa, of which 11 arve peculiar species, the rest
being either Chinese or Himalayan. The peculiar species belong
to the genera Talpe, Helictis, Seivraplterus, Prevornys, Mus, Sus,
Cervus, and Capricornis, A few lizards and snakes of conti-
nental species have also been found. These facts clearly indicate
the former conmection of Formosa with China and Malaya, a
connection which is rendered the more probable by the shallow
sea which still connects all these countries.

Hainan—The islawl of Hainan, on the south coast of China,
is not so well known in proportion, though Mr. Swinhoe ecol-
lected 172 species of birds, of which 130 were land-birds, Of
these about 20 were peculiar species ; the remainder being either
Chinese, Himalayan, or Indo-Malayan. Mr. Swinhoe also ob-
tained 24 species of mammalia, all being Chinese, Himalayan,
or Tndo-Malayan species except a hare, which is peculine.  This
assemblage of animals would imply that Hainan, as might be
anticipated from its position, has been more recently separated
from the continent than the more distant island of Formosa,

IV, Indo-Malaya, cr the Malayan Sub-region,
This sub-region, which is almost wholly insular (including
only the Malayan peninsula on the continent of Asia), is equal, if
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not superior, in the variety and beauty of its productions, to that
which we have just been considering. Like Indo-China, it is a re-
gion of forests, but it is more exclusively tropical ; and it is there-
fore deficient in many of those curious forms of the temperate
zone of the Himalayas, which seem to have been developed from
Palssarctic rather than from Oriental types. Here alone, in the
Oriental region, are found the most typieal equatorial forms of
life—organisms adapted to a climate characterised by uniform but
not excessive heat, abundant moisture, and no marked departure
from the average meteorological state, throughout the year. These
favourahle conditions of life only oeceur in three widely separated
districts of the globe—the Malay archipelago, Western Africa,
and equatorial South America. Hence perhaps it is, that the
tapir and the trogons of Malacea should so closely resemble those
of South America ; and that the great anthropoid apes aud crested
hornbills of Western Africa, should find their nearest allies in
Borneo and Sumatra.

Although the islands which go to form this sub-region
are often separated from each other by a considerable ex-
panse of sea, yet their productions in general offer no greater
differences than those of portions of the Indo-Chinese sub-
region separated by an equal extent of dry land. The ex-
planation is easy, however, when we find that the sea which
separates them is a very shallow one, so shallow that an eleva-
tion of only 300 feet would unite Sumatra, Java, and Borneo into
oue great South-eastern prolongation of the Asiatic continent.
As we know that our own country has been elevated and de-
pressed to a greater amount than this, at least twice in recent
geological times, we can have no diffienlty in admitting similar
changes of level in the Malay archipelago, where the sub-
terranean forces which bring about such changes are still at
work, as manifested by the great chain of active voleanoes in
Sumatra and Java. Proofs of somewhat earlier changes of lavel
are to be seen in the Tertinry coal formations of Borneo, which
demonstrate a succession of elevations and subsidences, with as
much certainty as if we had historical record of them,

It is not necessary to suppose, nor is it probable, that all these
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great islands were recently united to the continent, and that
their separation took place by one general subsidence of the
whole. It is more consonant with what we know of such mat-
ters, that the elevations and depressions were partial, varying
in their points of action and often recurring; sometimes ex-
tending one part of an island, semetimes another; now joining
an island to the main land, now bringing two islands into closer
proximity. There is veason to believe that sometimes an inter-
vening island has sunk or receded and allowed others which it
before separated to effect a partial union independently of it. 1f
we recognise the probability that such varied and often-renewed
changes of level have oceurred, we shall be better able to under-
stand how certain anomalies of distribution in these islands may
have been brought about. We will now endeavour to sketeh the
general features of the zoology of this interesting distriet, anil
then proceed to discuss some of the relations of the islands to
each other,

Mammalic.—~We have seen that the Indo-Chinese sub-region
possesses 13 species of mammalia in common with the Indo-
Malay sub-region, and 4 others peculiar to itself, Lesides one
Ethiopian and several Oriental and Palmarctic forms of wide
range, Of this latter class the Malay islands have compara-
tively few, but they possess no less than 14 peculiar genera, viz-
Simia, Siemanga, Tarsius, Galeopitheeus, Hylomys, Ptilocerus,
Gymnura, Cynogale, Hemigalea, Avctogale, Bavangio, Mydaus,
Helaretos, and Tapirus. The islands also possess tigers, deer,
wild pigs, wild cattle, elephants, the scaly ant-eater, and most
of the usual Oriental genera; so that they are on the whole
fully as rich as, if not richer than, any part of Asia: a fact very
unusual in island faunas, and very suggestive of their really
continental nature.

Plate VIII. Secene in Borneo with Chavacteristic Maluyan
Quadrupeds—The Malayan fauna is so vich and peeuliar that
we devate two plates to illustrate it. We have here o group of
mammalia, such as might be seen together in the vast forests of
Borneo. In the forecround we have the beautiful deer-like
Chevrotain, ( Tragulus Jut z‘.rrm'a-ns}. These are delicate little
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animals whose body is not larger than a rabbit's, thence often®

. called “mousedeer.” They were formerly classed with the

“ musk-deer,” owing to their similar tusk-like upper canines ;-
but their anatomy shows them to form quite’a distinet family,
having more resemblance to the camels. On the branch above
is the curious feather-tailed Tree-Shrew (Ptilocerus lowii), a small
insectivorous animal altogether peculiar to Borneo. Above this
is the strange little Tarsier (Tarsius spectirum), one of the lemurs
confined to the Malay islands, but so distinet from all others as
to constitute a separate family. The other small animals are
the Flying Lemurs (Galwopithecus volans) formerly classed with
the lemurs, but now considered to belong to the Insectivora.
They have a very large expansion of the skin connecting the
fore and hind limbs and tail, and are able to take long flichts
from one tree to another, and even to rise over obstacles in their
course by the elevatory power of the tail-membrane. They
feed chiefly on leaves, and have a very soft and beautifully
marbled fur,

In the distance is the Malayan tapir (Tapirus indicus), a
representative of a group of animals now confined to the larger
Malay islands and tropical America, but which once ranged
over the greater part of temperate Europe.

Birds—Owing to several of the families consisting of very
obseure and closely allied species, which have never been eriti-
cally examined and compared by a competent ornithologist,
the number of birds inhabiting this sub-region is uncertain.
From the best available materials there appear to be somewhat
less than 650 species of land-birds actually known, or exclud-
ing the Philippine Islands somewhat less than 600. The
larger part of these are peculiar species, but mostly allied to
those of Indo-China; 36 of the genern, as already stated, being
common to these two sub-regions. There are, however, no less
than 46 genera which are peculiarly or wholly Indo Malayan
and, in many cases, have no close affinity with other Oriental
groups. These peculiar genera are as follows :— Pimalia, Mala-
copteron, Macronus, Napothera, Turdinus, and Trichizos—genera

Z
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of Timaliide ; E!iﬁﬂfrs, a most remarkable form, perhaps allied

to Enicurus, and Cinelus; Rhaldornds {Gefthjirslce} found only in .

the Philippines; Psaltria, a diminutive bird of doubtful affinities,
provisionally classed among the tits (Paridse); Setornis (Pycnono-
tide) ; Lalnge (Campephagide) extending eastward to the Pacific
Islands ; Pyenosplrys, Philentoma (Muscicapidm) ; LZandellus,
a beautiful bird doubtfully classed with the shrikes (Laniide);
Flatylophus and Pityriasis, the latter a most anomalous form—
perhaps a distinet family, at present classed with the jays, in
Corvidee : Prionochiins, a curious form classed with Diceidme
Erythrura (Ploceide), extending eastwards to the TFiji Islands;
Gymnops, Calornds, (Sturnide); Ewrylemus, Corydon, and Calyp-
temena (Burylemide) ; Eucichla, the longest tailed and most
elegantly marked of the Pittide ; Reinwardtipicus and Miglyptes
(Picide) ; Psilopogon and Calorhamphus, (Megalemidwe) ; Rhino-
coceyr, Dasylophus, Lepidogrammus, Cevpotoceyr, Zanelostomus,
Poliocoecyz, Bhinortha, (Cuculide) ; Berendeornis, Caldo, Cranor-
hinus, Penclopides, Rhinoplux, (Bucerotide) ; Psittinus, (Psitta-
cidi) ; Ptilopus, Phapitreron, (Columbidee); Zollulus, (Trero-
nidie) ; Macharhamphus, (Faleonida). Many of these genera are
abundant and wide-spread, while some of the most characteristic
Himalayan genera, such as Larvivera, Garrulax, Hypsipetes,
Pomatorhinus, and Dendrocitta, ave here represented by only
a few species.

Among the groups that are characteristic of the Malayan
sub-region, the Timaliide and Pyenonotida stand pre-eminent; the
former represented chiefly by the genera Timalia, Malacopteron,
Macronus, and Trichastoma, the latter by Criniger, Microscelis,
and many forms of Pyenonotus. The M.:Il.ﬁji.‘iﬂuljir.la?, Dicrurida,
Campephagide, Ploceide, and Nectariniidae Are ﬂI?:u well
developed ; as well as the Pittidse, and the Eurylemidwe, the
limited number of species of the latter being compensated by
a tolerable abundance of individuals. Among the Picariwe are
maAny conspicuous groups; as, woodpeckers (Picidw) ; barbets
(Megalmmida) ; trogons (Trogonides); kingfishers (Alcedinide);

and hornbills (Bucerotidee) ; five families which are perhaps the -

most eonspicuons in the whole fauna.  Lastly come the pigeons
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({jg]“mhjd:ej, iﬁﬂ-‘,ﬂi:‘e pheasants (Phasianides), which are fairly
Tepresented by such fine genera as Freron, Pﬂilﬂpus, Euplocamus,
and Argusianus. A few forms whose affinities are Australian
rather than Oriental, help to give a character to the ornithology,
though none of them arg numerous. The swallow-shrikes
(Artamus); the wag-tail fly-catchers (Rhipidura); the green fruit-
doves (Ptilopus); and the mound-makers (Megapodius), are the
chief of these.
. b .

There are a few curious examplez of remote geographieal
alliances that may be noted. First, we have a direct African
connection in Macharhamphus, a genus of hawks, and Berenieornis,
a genus of hornbills; the only close allies being, in the former
case in South, and in the latter in West Africa. Then we have
a curious Neotropical affinity, indicated by Cairpococeye, a larue
Pornean ground-cugkoo, whes: nearest ally is the genus Neo-
worphus of South America; and by the lovely green-coloured
Calyptomiena which seems ummistakably allied to the orange-
coloured Rupicola, or “ Cock of the rock,” in general structure
and in the remarkable form of crest, a resemblance which lias
been noticed by many writers.

In the preceding enumeration of Malayan genera several
are included which extend into the Austro-Malay Islands, our
object, at present, being to show the differences and relations of
the two chief Oriental sub-regions.

Plate IX. A Malayan Forest with some af its peeuliar Birds—
Our second illustration of the Malayan fauna is devoted to its
pird-life; and for this purpose we place our scene in the Malay
peninsula, where birds are perhaps more abundant and more
interesting, than in any other part of the sub-region. Con-
spicuous in the foreground is the huge Rhinoceros Hornlill
(Buceros vhinoceros), one of the most characteristic birds of the
Malayan forests, the flapping of whose wings, as it violently
Leats the air to gupport its heavy body, may be heard a mile
off. On the gfound behind, is the Argus pheasant (Argus-
tanus giganteus) whose beautifully ocellated wings have been
the subject of a most interesting deseription in Mr. Darwin's
Deseent of  Man,  The wing-feathers ave here so enormously

E 2
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developed for display (is-shown in our figure) that they
become almost, if not quite, useless for their original purpose of
flight ; yet the colours are so sober, harmonizing completely
with the smrrounding vegetation, and the bird is so wary, that
in the forests where it abounds an old hunter assured me he had
never been able to see a specimen till it was caught in his
snares, It is interesting to note, that during the display of the
plumage the bird’s head is concealed by the wings from a
spectator in front, and, contrary to what usually obtains among
pheasants, the head is entirely unadorned, having neither crest
nor a particle of vivid colour,—a remarkable confirmation of
Mr. Darwin's views, that gayly coloured plumes are developed
‘in the male bird for the purpose of attractive display in
the breeding season. The long-tailed bird on the right is
one of the Drongo-shrikes (Edolius rggifer), whose long bare
tail-feathers, with an oar-like web at the end, and blue-
black glossy plumage, render it a very attractive object as it
flies after its insect prey. On the left is another singular bird
the great Broad-bill (Corydon sumatranus), with dull and sombre
plumage, but with a beak more like that of a boat-bill than of a
fruit-eating passerine bird, Over all, the white-handed Gibbon
{(Hylobates lav) swings and gambols among the topmost branches
of the forest.

Reptiles and Amphibic~These are not sufficiently known to
be of much use for our present purpose. DMost of the genera
belong to the continental parts of the Oriental region, or have a
wide range. Of snakes FRhabdasome, Typhlocalamus, Tetragono-
soma, Acrochordus, and Atropos, are the most peculiar, and there
are several peculiar genera of Homalopside. OF Oriental genera,
Ciylindvophis, Xenopeltes, Calemarin, Hypsirhkina, Psammody-
aastes, Gonyosoma, Tragops, Dipsas, Paveas, Python, Bungarus,
Naja, and Callophis arve abundant; as well as Simofes, Ablabes,
Tropidonotus, and Dendrophis, which arve widely distributed.
Among lizards Hydrosawrus and (ecko ave common; there are
wany isolated gﬂcups of Secincide; wlile Draeo, Calotes, and
many forms of Agamide, some of which are peculiar, abound, -

Among the Amphibia, toads and frogs of the genera Mievliyla,
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Naloplrynus, Ansonia, and Psendobufo, are peculiar: while the
Oriental Megalophrys, Lealus, Bhocophores, and Hylorana are
abundant and characteristic. ;

Fishes—The fresh-water fishes of the Mulay . archipelago
have been’ so well collected and examined by the Dutch
naturalists, that they offer valuable indications of zoo-geo-
graphical affinity ; and they particularly well exhibit the
sharply defined limits of the region, a large number of Oriental
and even Ethiopian genera extending eastward as far as Java
and Borneo, but very rarely indeed sending a single species
further east, to Celebes or the Moluceas. Thirteen families of
fresh-water fishes are found in the Indo-Malay sub-region. Of
these the Scienide and Symbranchide have mostly a wide
range in the tropies. Ophiocephalide are exclusively Oriental,
reaching Borneo and the Philippine islands. The Mastacem-
belide are also Oriental, but one species is found as far as Ceram.
Of the Nandids, 8 genera range over the whole region. The
Labyrinthiei extend from Africa through the Oriental region to
Amboyna. The single species constituting the family Lucio-
cephalide is confined to Borneo and the small islands of Biliton
and Banca. Of the extensive family Siluride 17 genera are
Oriental and Malayan, and 11 are Malayan exclusively; and
not one of these appears to pass beyond the limits of the sub-
region. The Cyprinide offer an equally striking example, 23
genera ranging eastward to Java and Borneo and not one
beyond ; 14 of these being exclusively Malayan. It must be
remembered that this is not from any want of knowledge of the
countries farther east, as extensive collections have also been
made in Celebes, the Moluceas, and Timor; so that the facts of
distribution of fresh-water fishes come, most unexpectedly, to
fortify that division of the archipelago into two primary
regions, which was founded on a consideration of mammalia
and birds only.

Insects —Few countries in the world ean present a richer and
more varied series of insects than the Indo-Malay islands, and

we can only here notice a few of their more striking peculiarities
and more salient features,
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The butterflies of this sub-region, according to the hest esti-
mate that can be formed, amount te abont 650 described species,
a number that will yet, no.doubt, be very considerably increased.
The genera which appear to be peculiar to it are Erites (Saty-
ridee) ; Zewrvidia (Morphide) ; Amnosia, Xanthofenia, and
Lanwein (Nymphalide). The groups which are most charac-
terisde of the region, either from their abundance in individuals
or species, or from their size and beauty, are—the rich dark-
coloured Eupleea ; the large semi-transparent Hestia; the plain-
coloured Myealesis, which replace our meadow-brown butterflies
(Hipparehin) ; the curious Elymanins, which often closely resemble
Euplras ; the large and handsome Thamantis and Zewzidie,
which take the place of the giant Morphos of South America;
the Cethosie, of the brightest red, and marked with a ecurious
zigzag pattern ; the velvety and blue-glossed Terinos; the pale
aund delicately-streaked Ciyrestis; the thick-bodied and boldly
coloured Adelias ; the small wine-coloured Fweila ; the fine blue
Amblypodin ; the beantiful ZThyea, elegantly marked under-
neath with red and yellow, which represent our common white
butterflies and are almost equally abundant; the pale Dlue
Eronde, and the large ved-tipped Iphies. The genus Pupilio
is represented by a varviety of fine groups; the large Ornithop-
{era, with satiny yellow under wings ; the superb greenanarked
¥ brovleanes ;" the “ paredoce™ group, often closely resembling
the Euplmas that abound in the same district; the * paris”
group richly dusted with golden-green specks; the * helenus™
group with wide-spreading Ilack and white wings ; the black
and erimson * polydorus ™ group ; the “memnon” group, of the
largest size and richly-varvied colonrs ; and the “eurypilus”
group, elegantly banded or spotted with Dlue or green : all these
are so0 abundant that some of them are met ‘Mlh in every walk,
and are a constant delight to the naturalist who has the privilege
of observing them in their native haunts.

The Coleoptera ave far less prominent and require to be care-
fully sought after; but they then well repay the collector. As
u{'fﬂrrlm-r some measure of the productiveness of the tropies in
insect life it will not be out of place to give a few notes of the
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number of species collected by myself in some of the best
loealities. At Singapore 300 species of Coleoptera were col-
lected in 15 days, and in a month the number had increased to
520 ; of which 100 were Longicorns and 140 Rhyneaphora. At
Sarawak in Borneo I obtained 400 species in 15 days, and
GO0 in & month. In two months this number had ineveased to
about 850, and in three months to 1,000 species. This was the
most prolific spot I ever collected in, especially for Longicorns
which formed about one-fifth of all the species of beetles, In
the Aru Islands in one month, T obtained only 235 species of
Coleoptera, and about 600 species of insects of all orders; and
this may be taken as a fair average, in localities where no
specially favourable conditions existed. On the average 40 to
60 species of Coleoptera would be a good day’s collecting; T0
exceptionally good ; while the largest number ever obtained in
one day was 95, and the majority of these would be very
minute insects, It must be remembered, however, that many
Very common species were passed over, yet had every species met
with been collected, not much more than 100 species would ever
have been obtained in one day’s collecting of four or five hours,
These details may afford an interesting standard of comparison
for collectors in other parts of the world,

Of Cicindelide the most pecaliarly Malayan form is Therates,
found always on leaves in the forests in the same localities as
the more widely sprend Collyris. Five genera of this family are
Indo-Malayan.

The Carabida, though sufficiently plentiful, ave mostly of emali
size, and not conspicuous in any way. But there is one striking
exception in the purely Malayan genus Mormolycs, the largest
and most remarkable of the whole family., It is nocturnal,
resting during the days one the under side of large Doleti in the-
vitgin forest, Perieaffus and Catascopus are among the few
gencra which are at all brillantly coloured.

Buprestida are abundant, and very gay ; the genus Belionota
being perhaps one of the most conspicuons and chavacteristic,
The glant Cefocantha is, however, the most peeuliar, thongh
comparatively seavce.  Chrysochroa and Chaleophorn ave also
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abundant and characteristic. Out of the 41 Oriental genera 21

are Malayan, and 10 of these are not found in the other sub-

regions.

In Lucanide the Malay islands ave rich, 14 out of the 16
Oriental genera oceurring there, and 3 being peculiar, There
are many fine species of Odontolabris, which may be considered
the characteristic genus of the sub-region.

The Cetoniidz are well represented by 16 genera and about 120
species. The genera Myeferistes, Phadimus, Plectrone, Evremina,
Rhagopteryz and Centrognathus are peculiar, while Agestrate,
Cheleothen, and Macronotn are abundant and characteristic,

The Longicorns, as in all continental forest regions near the
equator, are very abundant and in endlessly varied forms, No
less than 55 genera containing about 200 species are peculiar to
this sub-region, the Cerambycidee being much the most numerous,

EBuryarthrum, Celosterna, Agelasta, and Astathes may be consi-.

dered as most characteristic ; but to name the curious and in-
teresting forms would be to give a list of half the genera. For
the relations of the Longicorns of the Indo-Malay, and those of
the Austro-Malay region, the reader is referred to the chapter on
the distribution of insects in the sueceeding part of this work.

Terrestrinl Mollusee—The Philippine islands are celebrated
as being one of the richest parts of the world for land shells,
about 400 species being known, The other islands of the sub-
region are far less rich, not more than about 100 species having
vet been described from the whole of them. Heliz and Buli-
;n.rfs buth abound in species in the Philippines, whereas the
latter genus is very scarce in Doineo and Java. Ten genera of
Helicide inhabit the sub-region ; Peifferia is found in the
Philippines and Molueeas, while the large genus Cochlostyla is
almost peeuliar to the Philippines. Of the Operculata there are
representatives of 20 genera, of which Dermatoma and Pupi-
nelle are peculiar, while Registoma and Callin extend to the
Australian region. Cyelaphorus, Leptopoma, and Pupine are
perhaps the most characteristic genera,

""L’!f\
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The Zoological Relations of the Seveval Islonds of the Indo-Malay
Suli-Fegion.

Although we have grouped the Philippine islands with the
Indo-Malay sub-region, to which, as we shall see, they un-
doubtedly belong, yet most of the zoological characteristics we
have just sketched out, apply more especially to the other groups
of islands and the Malay peninsula. The Philippine islands
stand, to Malaya proper, in the same relation that Madagascar
does to Africa or the Antilles to South America ; that is, they
‘are remarkable for the absence of whole families and genera
which everywhere characterise the remainder of the district.
They are, in fact, truly insular, while the other islands are really
continental in all the essential features of their natural history.
Before, therefore, we can conveniently compare the separate
islands of Malaya! with each other, we must first deal with the
Philippine group, showing in what its speciality consists, and
why it must be considered apart from the sub-region to which
it belongs.

Mammals of the Philippine Tslands—The only mammalia re-
corded as inhabiting the Philippine Islands are the following :—

Quaprumara. 1. Maeacus cynomnlgus,

2. Cynopithecns niger.  Dr. Semper doubts this being
a Philippine speeies.

Lemvroipes. 3. Tarsius spectrom.
IxsecTivoma, 4. Galeopithecns philippinensis.

5. Tupaia {species), On Dr. Bemper's anthority.
Car¥rvora, 6. Viverra tangalunga.

7. Parndoxurns philippensis.
Uxorrara, 8, Bus (species). Un Dr. SBemper's authority.

0. Cervus mariannns.

10, Cervus philippensis,

11. Cervos alfredi. :

12. Bos {3.Pg¢iea}1 Wild cattle; pEThHPﬂ intro-

£ duced.

RobexTia, 13. Phlieomys commingii.

14. Senirus philippinensis,
Also 24 species, belonging to 17 genera, of bats.

! Asso many typical Malay gronps are absent only from the Philippines, T
have adopted the tevm * Malaya,” to show the distribution of these, nsing
the termn * Imdo-Dlalaya™ when the range of the group includes the
]"hili|1pint‘-"=- This must be remembered when consulting the tables of dis-
tribution at the end of this chapter.
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The foregoing list, although small, contains an assemblage of

species which are wholly Oriental in character, and several of

which (Tarsius, Galeopithecus, Tupaia) ave characteristic and
highly peculiar Malayan forms. At the same time these islands
are completely separated from the rest of Malaya by the total
absence of Semnopithecus, Hylobates, Felis, Helarctos, Rhinoceros,
Manis, and other groups constantly found in the great Indo-
Malay islands and peninsula of Malacea. We find apparently
two sets of animals: a more ancient series, represented by the
deer, Grleopithecus, and squirrel, in which the species are distinet
from any others; and a more recent series, represented by
Macacus eynomolgus, and Viverra fangalunge, identical with
common Malayan animals. The former indicate the earliest
period when these voleanic islands were econnected with some
part of the Malayan sub-region, and they show that this was
not geologically remote, since no peeuliar generic types have
been preserved or differentinted. The latter may indicate either
the termination of the period of union, or merely the effects of
introduction by man. The reason why a larger number of
mammalian forms were not introduced and established, was
probably because the union was effected only with some small
islands, and from these communicated to other parts of the
archipelago ; or it may well be that later subsidences extin-
gnished some of the forms that had established themselves,

Birds of the Philippine Islands.—These have been carefully
investigated by Viscount Walden, in a paper read before the
Zoological Society of London in 1873, and we are thus furnished
with ample information on the relations of this important
portion of the fauna. . i

The total number of birds known to inhabit the Philippines
is 219, of which 106 are peculiar. If, however, following our
usual plan, we take only the land-birds, we find the numbers
to be 159 speries, of which 100 are peculiar; an unusually large
proportion for a group of islands so comparatively near to
various parts of the Oriental and Australian regions. The
families of Lirds which are more egpeeially characteristic of the
Indo-Mulay sub-region are abont 28 in number, and examples

1
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_quf' all these are found in the Philippines except four, viz, Cin-
clidee, Phyllornithidee, Furylemida, and Podargide. The only
Philippine families which are, otherwise, exclusively Austro-
Malayan are, Cacatuide and Megapodiide. Yet although the
birds are mmmistakably Malayan, as a whole, there are, as in
the mammalia (though in a less degree), marked deficiencies of
most characteristic Malayan forms. Lord Walden giveés a list
of no less than 69 genera thus absent ; but it will Be sufficient
here to mention such wide-spread and specially Indo-Malay
groups as,—FEurylamus, Nyctiornis, Arachnothera, Geocichla,
Malacopteron, Timalin, Pomatorhinus, Flyllornis, Tora, Criniger,
Enicurus, Chaptie, Tchitren, Dendrocitta, Eulabes, Palmornis,
Miglyptes, Tign, and Euplocamus. These deficiencies plainly
show the isolated character of the Philippine group, and imply
that it has never formed a part of that Indo-Malayan extension
of the continent which almost certainly existed when the pecu-

1,_7 liar Malayan fauna was developed ; or that, if it has been so
united, it has been subsequently submerged and broken up to
such an extent, as to cause the extinetion of many of the alsent
Lypes.

It appears from Lord Walden's careful analysis, that 31 of the
Philippine species occur in the Papuan sub-region, and 47 in
Celebes ; 69 oceur also in India, and 75 in Java. This last fact
is curious, since Java is the most remote of the Malayan islands,
but it is found to arise almost wholly from the birds of that
island being better known, since only one species, Luntholmna
rosea, is confined to the Philippine Tslands and Java,

The wading and swimming birds are mostly of wide-spread
forms, only G oubof the G0 species being peculiar to the Philippine
archipelago. Confining onrselves to the land-birds, and com-
bining several of the minutely subdivided genera of Lord Wal-
den’s paper so as to agree with the arrangement adopted in this
work, we find that there are 112 genera. of land-birds repre-
sented in the islands. OF these, 50 are eithar cosmopolitan, of

. wide range, or common to the Oriental and Australian regions,

/" and may be put aside as affording few indications of geographical
alfinity. Of the remaining 62 no less than 40 are exclusively
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or mainly Oriental, and most of them are genera which range
widely over the region, only two (Philentoma and Rollulus) being
exclusively Malayan, and two others (Megalurus and Malacociveus)
more especially Indian or continental. Iive other genera, though
having a wide range, are typically Palmarctie, and have reached
the islands through North China. They are, Monticola, Acro-
cephalus, Phylloseapus, Calliope, and Passer ; the two first having
extended their range southward into the Moluceas. The pecu-
liarly Australian genera are only 12, the majority being charac-
teristic Papuan and Molucean forms; such as—Cmpephage,
Aleyone, Cacatua, Tanygnathus, Ptilopus, Janthenas, Fllogeenns,
and Megapodius. One is peculiar to Celebes (Priondturus); one
to the Papuan group (Cyelopsitéa) ; and one is chiefly Australian
(Gerygone). The beautiful little parroguets forming the genus
Loriculus, are characteristic of the Philippines, which possess 5
species, a larger number than occurs in any other group of
islands, though they range from India to Flores. There remain \&?{
six peculiar genera—Rhabdornis, an isolated form of creepers
(Certhiide) : Gymanops, a remarkable bareheaded bird belonging
to the starlings (Sturnidas); Dasylophus, and Lepidogrammus,
remarkable genera of cuckoos (Cuculidme) ; Penelopides, a peculiar
hornbill, and Phapitreron, a genus of pigeons. Besides these there
are four other types (here classed az sub-genera, but considered
to be distinet by Lord Walden) which are peculiar to the Philip-
pines. These are Pseudoptyna, an owl of the genus Athene;
Pseudolalage, a sub-genus of Lalage ; Zeoecphus, a sub-genus of
Tehitrea ; and Ptilocolpa, included under Carpophaga.

When we look at the position of the Philippine group, con-
nected by the Bashee islands with Formosa, by Palawanand the
Sooloo archipelago with Borneo, and by the Tulour and other
islets with the Moluceas and Celebes, we have little difficulty in
aceounting for the peculiarities of its bird fauna. The absence
of a large number of Malayan groups would indicate that the
actual connection with Borneo, which seems necessary for the
introduction of the Malay types of mammalia, was not of long
duration ; while the large proportion of wide-spread continental- -&3&_.
genera of birds would seem to imply that greater facilities had ==



g

CHAP, X1L] THE ORIENTAL REGION. . 349

—q once existed for immigration from Southern China, perliaps by
‘n land connection thrmtfrh Formosza, at which time the ancestors
of the peculiar forms r.‘nf deer entered the country. It may in-
deed be objected that our knowledge of these islands is far
too impe_frui"eut to arvive at any satisfactory conclusions as to their
former history ; but althowsh many more species no doubt
remain to be discovered, experience shows that the broad cha-
racters of a faunaare always determined by a series of collections
made by different persons, at various localities, and at different
times, even when more imperfect than those of the Philippine
birds really ave. The isolated position, and the voleanie struc-
ture of the group, would lead us to expect them to be somewhat
less productive than the Moluceas, close to the rich and varied
Papuan district,—or than Celebes, with its numerous indications
of an extensive area and great antiquity; and taking iuto account

(v a the excessive poverty of its mammalian fauna, which is certain
*  to be pretty well known, T am inclined to believe that no future
discoveries will materially alter the character of Philippine

ornithology, as determined from the materials already at our
command,

Java.—Following the same plan as we lave adopted in first
discussing the Plnhppme islands, and separating them from the
body of the sub-region on account of special peculiarities, we
must next take Java, as possessing marked individuality, and as
being to some extent more isolated in its productions than the
remaining great islunds.

Java is well supplied with indigenous mammalia, possessing
as nearly as can be ascertained 55 genern and 90 species. None
of these genern are peculiar, and ouly about & of the ﬂpauim
—3 gquadrmana, a deer and a wild pig. ~ So far then there is
nothing remarkable in its fauna, but on comparing it with that of
the other great islands, viz, Borneo and Sumatra, and the Malay
peninsula, we find an unmistakable deficiency of characteristie

(- forms, the same in kind as that we have just commented on in
the case of the Philippines, though much less in degree. First,
taking genera which are found in all three of the above-named
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localities and which must therefore be held to be typieal Ma-},_
layan groups, the following are absent from Java: Fiverra,
Gymnopus, Lutra, Helarctos, Tapirus, Elephas, and Gymunura;
while of those Lnewn to occur in two, and which, owing to our
imperfect knowledge, may very probably one day be diseovered in
the third, the following are equally wanting : Stmia, Siamang,
Hemigalea, Pagumea, Rhinoscivrus, and Rhizomys. It may be
said this is only negative evidence, but in the case of Java it is
much more, because this island is not only the best known of
any in the archipelagn, but there is perhaps no portion of
Biritish India of equal extent so well known. It is one of the
oldest of the Dutch possessions and the seat of their colonial
government ; good roads traverse it in every direction, and ex-
perienced naturalists have been resident in various parts of
it for years together, and have visited every mountain and every
forest, aided by bands of diligent native collestors. We
ghould be almost as likely to find new species of mammalia ﬂ'
in Central Europe as in Java; and therefore the absence of b
such animals as the Malay bear, the elephant, tapir, gymnura, -
and even less conspicuous forms, must be accepted as a
positive fact.,

In the other islands there ave still vast tracts of forest in the
hands of natives and utterly unexplored, and any similar absence
in their ease will prove little; yet on making the same com-
parison in the case of Dorneo, the most peculiar and the least
known of the other portions of the sub-region, we find only
9 geners absent which are found in the three other divisions,
anﬁ only 3 which are found in two others. A fﬂ(‘-b. to be noted

that the only genus found in Java but not in other parts

also is, va but, :
of the sub-region (Helictis) oceurs again in North India: and

that some Javan species, as Rivinoceros javaniens, and Lepus kur-

goset occur again in the Indo-Chinese sub-region, but not in the

Malayan. . .
Among the birds we meet with facts of a similar import;

and though the absence of certain types from Java is not quite
&0 certain as among the mammalia, this is more than balanced
by the increased number of such deficiencies, so that if a few
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o should be proved to be erroneous, the main result will remain

“unaltered.

Java possesses about 270 species of land birds, of which about
40 are peculiar to it. There are, however, very few peculiar
cenera, Loniellus, o beautiful spotted shrike, being the most
distinet, while Cochon and Psaltrin are perhaps not different from
their Indian alliee. The island has however a marked indivi-
duality in two ways—in the absence of characteristic Malayan
types, and in the presence of a number of forms not yet found
in any of the other Malay islands, but having their nearest allies
in various parts of the Indo-Chinese sub-region. The following
16 penera are all found in Malacea, Bumatra, and Borneo,
but are absent from Java: Selornis, Temnuwrus, Dendrocitta,
Corydon, Calyptomena, Venilin, Retnwardiipicus, Caloramphus,
Liliinortha, Nyctiornis, Cranorhinus, Psittinus, Polyplectron, Ar-
gusianus, Euplocamus, and Rollulus. The following 9 are known
from #wo of the above localities, and will very probably be
found in the third, Lut are absent from, and not likely to
occur in, Java: Trichivos, Bupeles, Melanochlore, Chaptic, Pily-
viasis, Lyncornds, Carpococeyr, Poliococcyx, and Bhinoplaz. We
have thus 25 typically Malayan genera which are not known
to oceur in Java,

The following genera, on the other hand, do not occur in any
of the Malayan sub-divisions except Java, and they all occur
again, or under closely allied forms, in the Indo-Chinese sub-
region : Brachypterys (allied species in Himalayas) ; Zoothera
allied species in Arvacan); Notodela (allied species in Pegu);
Proépyga (allied species in Himalayas); Ailotrius (allied species
in the Himalayas); Cochoe (allied species in {he Himalayas);
Crypsirhina (allied species in Burmah); Estrilda (allied species
in India) ; Psaltrin (allied genus—igithaliscus—in Himalayas);
Pavo muticus and Harpactes oreskios (same species in Siam

and Burmah) ; Ceervapis striolata (sﬂmn species in Java and
Formosa, and allied species in Tndia).

Here we have 12 instances of very remarkable distribution,
and considering that there are nearly as many birds known from
Sumatra and Borneo as from Java, and considerably more from
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the Malay peninsula, .it is not likely that many of these well}_
marked forms will be discovered in these countries,

There are also a considerable numiber of species of birds
common to Malacca, Sumatra, and Borneo, but represented in
Java by distinet though closely allied species. Such are—

Fentlia malaceensia (represented in Juva by) V. mindata,
Dirymosataphus nigroeapitatus |, o I, enpristratus,
Malacopteron coronafum W " M. rufifrons.
Irena cyaies 1 B I tureosa,
Ploceus baya - 5 £, hypozantha,
Loriculus galyulus » " L. pusillus,
LPtidgpus jombn o 3 ¥ il povphiyres.

Now if we look at our map of the region, and consider the
position of Java with regard to Borneo, Sumatra, and the Tndo-
Chinese peninsula, the facts just pointed out appear wmost
anomalous and perplexing.  First, we have Java and Sumatrg 3
forming one continuous line of voleanoes, separated by a Very Y‘(
narrow strait, and with all the appearance of having formed one
eontinuous land; yet their productions differ considerably, and
those of Sumatra show the closest resemblance to those of
Borneo, an island ten times further off than Java and differing
widely in the absence of voleanoes or any continuous range of
lofty mountains,. Then again, not only does Java differ from
these two, but it agrees with a country beyond them both—

a country from which they seem to have a mueh better chance |
to have been supplied by immigration than Java has, and to ¢
have (almost necessarily) participated, even more largely, in the - E
benefits of any menns of transmission capable of reaching the A

Iatter island. Yet more; whatever changes have occurred to
bring about the anomalous state of things that exists must have
been, zoologically and geologically, recent ; for the strange eross.
affinities between Java and the Indo-Chinese continent (in

which Sumatra and Borneo have not participated), as well as i
that between Malacea, Sumatra, and Borneo (in which Java has
not participated) are exhibited, in many cases by community of
species, in others by the presence of very elosely allied forms ([ 1

of the same genere, of mammalia and birds, Now we know that
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these higher animals become veplaced by allied species much
‘more rapidly than the mollusca; and it is also pretty certain
that the modification by which this replacement is effected
takes place more rapidly when the two sets of individuals are
isolated from eack other, and especially when they are restricted
to islands, where they are necessarily subject to distinet and
pretty constant conditions, both physical and organic. Tt
becomes therefore almost a certainty, that Siam and Java on
the one hand, and Sumatra, Borneo, and Malacea on the other
must have been brought iuto some close connexion, not earlier
than the newer Pliocene period; but while the one set of
countries were having their meeting, the other must have been
by some means got out of the way. Pefore attempting to
indicate the mode by which this might have been effected in
accordance with what we know of the physical geography,
geology, and vegetation of the several islands, it will be as well
to complete our sketch of their zoological relations to each
other, so as ascertain with some precision, what are the facts
of distribution which we have to explain, .

j}ff?ffﬂf:ﬂr?, Sumatra, and Borneo.—After having set apart the
.P]nhppme Islands and Java, we have remaining two great
1§Iam‘lﬁ and a peninsula, which, though separated by con-
sidcrfthln arms of the sea, possess a fauna of wonderful uni-
formity having all the typical Malayan features in their full
n!mfulopment-. Their unity is indeed so complete, that we can
1]3[(1 hm-!lly any groups of sufficient importance by which to
differentiate Flmm from each other ; and we feel no confidence
that future discoveries may not take away what speciality they
possess.  One after another, species or genera once peculiar to
Borneo or Sumatra have been found elsewhere : and this has
gone to such an extent in birds, that hardly a peculiar genus
and very few peculiar species are left in either jsland. Borneo
however is undoubtedly the most peculiar, Tt possesses threo
genera of M;}mmalia not. found elsewhere: Cynogale, a curious
carnivore al}led to the otters: with Dendrogale and Ptilocerus,
rmall ingectivora allied to Tupein. It has Simia, the Orang-

A A
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utan, and Poguma, one of the Viverride, in common withe.
Sumatra ; as well as Rhinosciurus, a peculiar form of squirrel, ;m?
Hemigalea, one of the Viverride, in common with Malacea.
Sumatra has only one genus not found in any other Malayan
district—Nemorhedus, a form of antelope which occurs again
in North India. It also has Siamange in common with Malacca,
Mydaus with Java, and Bhizomys with India. The Malay Penin-
sula seems to have no peculiar forms of Mammalia, though

- it is rich in all the characteristic Malay types.

The bats of the various islands have been very unequally
collected, 36 species being recorded from Java, 23 from Sumatra,
but only 16 each from Borneo and Malacea, Leaving these oub
of consideration, and taking into account the terrestrial mam-
mals only, we find that Java is the poorest in species, while
Borneo, Sumatra, and Malacea are tolerably equal ; the numbers
being 535, 62, 66, and 65 respectively. Of these we find that
the species confined to each island or district are (in the same B0
order) 6, 16, 5, and 6. It thus appears that Borneo is, in its
mammalia, the most isclated and peculiar ; next comes Sumatra,
and then Malacea and Java, as shown by the following table.

Paeuliar Pacnlinr

Genvmm. Hpecies.
Borneo ... 4 16
Sumatri L 5
Malacca 0 aky (]
Java. ... (1] [i]

This result differs from that which we have arrived at by the
more detailed consideration of the fauna of Java; and it serves
to show that the estimate of a country by the number of its
peculiar genera and species alone, may not always represent its
true zoological importance or its most marked features. Java,
as we have seen, is differentiated from the other three districts
by the absence of numerous types common to them all, and by
its independent continental relations. Borneo is also well dis-
tingnished by its peculiar genera and specific types, yet it is at
the same time more closely related to Sumatra and Malacea
than is Java. The two islands have evidently had a very L3
different history, which a detailed knowledge of their geology
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would alone enable us to trace. Should we ever amrive at a
fair knowledge of the physical changes that have resulted in
the present condition, we shall almost certainly find that many
of the differences and anomalies of their existing fanna and
flora will be accounted for.

In Birds we hardly find anything to differentiate Borneo and
Sumatra in any clear manner. Pityriasis and Carpococeyr, once
thought peculiar to the former, are now found also in the latter:
and we have not a single genus left to characterize Borneo except
Schwaneria a peculiar fly-cateher, and Indicator, an Afiican and
Indian group not known to occur elsewhere in the Malay
sub-region. Sumatra as yet alone possesses Psilopogon, a vemark-
able form of barbet, but we may well expect that it will be soon
found in the interior of Borneo or Malacea ; it also has Bereni-
cornis, an African form of hornbill. The Malay Peninsula
appears to have no genus peculiar to it, but- it possesses
some Chinese and Indian forms which do not pass inte the
islands.  As to the species, our knowledge of them is at present
very imperfect. The Malay Peninsula is perhaps the best
known, but it is probable that both Sumatra and Borneo are
quite as rich in species. With the exception of the genera
noted above, and two or three others as yet found in two islands
only, the three districts we are now considering may be said to
have an almost identical bird-fauna, consisting lavgely of the
same species and almost wholly of these together with closely
allied species of the same genera. There are no well-marked
groups which especially characterize one of these islands rather
than the other, so that even the amount of speciality which
Borneo undoubtedly exhibits as regards mammalia, is only
faintly shown by its birds. The Pittids may perhaps be named
as the most characteristic Bornean group, that island possessing
six species, three of which are peculiar to it and are among the
most beautiful birds of an unusually beautiful family. Yet Suma-
tra possesses two peeculiar, and hardly less remarkable species.

In other classes of vertebrates, in insects, and in land-shells,
our knowledge is far too imperfect to allow of our making any
uzeful comparison between the faunas,

Ag 2
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Banca.—We must, however note the fact of peculiar species

offering another problem in distribution. A squirrel (Sedurus
banglanus) is allied to three species found in Malacea, Sumatra,
and Borneo respectively, but quite as distinet from them all as
they are from each other. More curious are the two species of
Pitte peculiar to Banea ; one, Pitle megariynehus, is allied to
the P. brachyurus, which inbabits the whole sub-region and ex-
tends to Siam and China, but differs from it in its very large bill
and differently coloured head ; the other, P. bangkanus, is allied
to P. cucullatus, which extends from Nepal to Malacca, and to
F. sordidus, which inhabits both Borneo and Sumatra as well as
the Philippines.

We liave here, on a small scale, a somewhat similar problem
to that of Java, and as this is comparatively easy of solution we
will consider it lirst. Although, on the map, Banca is so very
vlose to Sumatra, the observer on the spot at once sees that the
proximity has been recently brought about. The whole south-
east coast of Sumatra is & great alluvial plain, hardly yet raised
above the sea level, and half flooded in the wet season. It is
plainly a recent formation, cansed by the washing down intoa
shallow sea of the débris from the grand range of volcanic
mountains 150 miles distant. Baneca, on the other hand is,
though low, a rugged and hilly island, formed almost wholly of
ancient rocks of apparently voleanic origin, and closely resem-
bling parts of the Malay Peninsula and the intervening chain of
small islands. There is every appearance that Banca once
formed the extremity of the Peninsula, at which time it would
probably have been separated from Sumatra by 60 or 100 miles
of sea. Its productions should, therefore, most resemble those of
Singapore and Malacea, and the few peculiar species it possesses
will be due to their izolation in a small traet of country, sur-
rounded by a limited number of animal and vegetable forms, and
gubject to the influence of a peculiar soil and climate. The
parent species existing in such large tracts as Borneo or Suma-

occurring in Banca, a small island close to Sumatra, and thus ﬁ 1

tra, subjected to more varied conditions of soil, cliumt.u,k'ﬁ

vegetation, food, and enemies, would preserve, almost or quite
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unchanged, the characteristics which had been developed under
nearly identical conditions when the great island formed part
of the continent. Geology teaches us that similar changes in
the forms of the higher vertebrates have taken place during the
Post-Tertiary epoch ; and there are other reasons for believing
that, under such conditions of isolation as in Baneca, the
change may have required but a very moderate period, even
reckoned in years. We will now return to the more difficult
problem presented by the peculiar continental relations of Java,
as already detailed,

Probable Recent Geographical Changes in the Indo-Malay
Islands—Although Torneo is by far the largest of the Indo-
Malay izlands, yet its physical conformation is such that, were
a depression to oceur of one or two thousand feet, it would be
reduced to a smaller continuons aven than either Sumaitra or
Java. Except in its northern portion it possesses mo lofty
mountains, while alluvial valleys of great extent penetrate far
into its interior. A very moderate depression, of perhaps 500
feet, would convert it into an island shaped something like Cele-
bes ; and its monntains are of so small an average elevation, and
consist 50 much of izolated hills and detached ranges, that a
depression of 2,000 feet would almost certainly break it up into
a group of small islands, with a somewhat larger one to the
north,  Sumatra (and to a Jess extent Java) consists of an almost
continous range of lofty mountains, connected by plateans from
5,000 to 4,000 feet high ; so that although a depression of 2,000
feet would greatly diminish their size, it would probably leave
the former a single island, while the latter would be separated
into two principal islands of still considerable extent. The en-
ormons amount of voleanic action in these two islands, and the
great mnnber of eonical mountains which must have been slowly
raised, chiefy by ejected mntter, to the height of 10,000 and
12,000 feet, and whose shape indicates that they have been for-
med above water, renders it almost certain that for long periods
they have not undergone submersion to any considerable extent.
In Borneo, hewever, we have no such evidences. No voleano,
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active or extinet, is known in its entire area ; while extensive
beds of coal of tertiary age, in every part of if, prove that it has
been subject to repeated submersions, at no distant date geolo-
gically, An indication, if not a proof, of still more recent sub-
mersion is to be found in the great alluvial valleys which on
the sonth and south-west extend fully 200 miles inland, while
they are to a less degree a characteristic feature all round the
island. These swampy plains have been formed by the combined
action of rivers and tides; and they point clearly to an immedi-
ately preceding state of things, when that which is even now
barely raised above the ocean, was more or less sunk below it.

These various indications enable us to claim, as an admissible
and even probable supposition, that at some epach during the
Fliocene period of geology, Borneo, as we now know it, did not
exist ; but was represented by a mountainous island atits present
northern extremity, with perhaps a few smaller islets to the
south, We thus have a clear opening from Java to the Siamese
Peninsula ; and as the whole of that sea is less than 100 fathoms
deep, there is no difficulty in supposing an elevation of land
connecting the two together, quite independent of Borneo on the
one hand and Sumatra on the other. This union did not prob-
ably last long ; but it was sufficient to allow of the introduction
into Java of the Rhinoceros javanicus, and that group of Indo-
Chinese and Himalayan species of mammalia and birds which
it alone possesses. When this ridge had disappeared by sub-
sidence, the next elevation oceurred a little more to the east,
and produced the union of many islets which, aided by sub-
aerial denndation, formed the present island of Borneo. Tt is
probable that this elevation was sufficiently extensive to unite
Borueo for a time with the Malay Peninsula and Sumatra, thus
helping to produce that close resemblance of genera and even of
species, which these countries exhibit, and obliterating much
of their former speciality, of which, however, we have stil]
some traces in the long-nosed monkey and Ptilocerus of
Borneo, and the considerable number of genera both of mam-
malia and birds confined to two only out of the three divisions
of typical Malaya.  The subsidence which again divided these
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_‘count-ries by arms of the sea rather wider than at present,
might have left Banca isolated, as already referred to, with its
proportion of the common fauna to be, in a few instances
subsequently modified.

Thus we dre enabled to understand how the special relations
of the species of these islands to each other may have been
brought about. To account for their more deep-seated and
general zoological features, we must go farther back.

Probable Origin of the Malayan Fauna.—The typieal Malayan
fauna is essentially an equatorial one, and must have been
elaborated in an extensive equatorial area. This ancient land
almost certainly extended northward over the shallow sea as far
as the island of Palawan, the Paracels shoals and even Hainan.
To the east, it may at one time have included the Philippines
and Celebes, but not the Molueeas. To the south it was limited

W by the deep sea beyond Java., It included all Sumatra and the
© Nicobar islands, and there is every reason to believe that it
stretched out also to the west so as to include the central peak
of Ceylon, the Maldive isles, and the Cocos islands west of
Sumatra. We should then have an area as extensive as South
America to 15° sonth latitnde, and well caleulated to develop
that luxuriant fauna and flora which has since spread to the
Himalayas. The submergence of the western half of this area
(leaving only a fragment in Ceylon) would greatly diminish the
number of animals and perhaps extinguish some peculiar types;
but the remaining portion would still form a compact and exten-
sive district, twice as large as the peninsula of India, over the
whole of which a uniform Malayan fauna would prevail. The
first important change would be the separation of Celebes ; and
this was probably effected by a great subsidence, forming the deep
strait that now divides that island from Borneo. During the
process Celebes itself was no douht greatly submerged, leaving
only a few islands in which were preserved that remnant of the
ancient Malayan fauna that now constitutes one of its most
striking and anomalous features. The FPhilippine area woulil
next be separated, and perhaps be almost wholly submerged ; or
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broken np into many small voleanic islets in which a limitedy,

. s -+
number of Malayan types alone survived. Such a condition of

things will account for the very small variety of mammalia com-
pared with the tolerably numerous genera of birds, that now
characterise its fauna; while both here and in Celebes we find
some of the old Malayan types preserved, which, in the extended
area of the Sunda Isles have been replaced by more dominant
forms,

The next important change would be the separation of Java;
and here also no doubt a considerable submergence occurred,
rendering the island an unsuitable habitation for the various
Malay types whose absence forms one of its conspicnous features.
It has since remained permanently separated from the other
islands, and has no doubt developed some pecnline species, while
it may have preserved some ancient formms which in the larger
area hiave become changed. From the fact that a number of its

species are confined either to the western or the eastern half of ¥ ",i‘f

the island, it is probable that it long continued as two islands,
which have become united at a comparatively recent period.
It has also been subjected to the immigration of Indo-Chinese
forms, as already veferred to in the earlier part of this sketclh.
We have thus shown how the main zoological features of the
several sub-divisions of the Malayan sub-region may be
accounted for, by means of a series of suppositions as to past
changes which, thongh for the most part purely hypothetical,
are alwavs in aecordance with what we know lLoth of the
Pphiysieal é;eggmlmz.r and the zoology of the districts in question
and those which surround them. It may also be remarked, that
we know, with a degree of certainty which may be called absolute,
that alternate elevation and subsidence is the normal state of
things all over the globe; that it was the rule in the earliest
geological epochs, and that it has continued down to the
histori~al era. We know too, that the amount of elevation and
subsidence that can be proved to have ocewrred again and again
in the same area, is often much greater than is required for the
changes liere speculatzd on,—while the fime required for sueh
changes is certainly less than that necessitated by the changes
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of specific and generic forms which have coincided with, and been
to a large extent dependent on them. We have, therefore, true
causes at work, and our only suppositions have been as to liow
those causes could have brought about the resulis which we
see ; and however complex and unlikely some of the supposed
changes may seem to the reader, the geologist who has made a
study of such changes, as recorded in the crust of the earth,
will not only admit them to be probable, but will be inclined
to believe that they have really been far more complex and
more unexpected than any supposition we can make about
them.

There is one other external relation of the Malayan fauna
about which it may be necessary to say a few words. I have
supposed the greatest westward extension of the Malayan area
to be indicated Ly the Maldive islands, but some naturalists
would extend it to include Madagasear in order to account for
the range of the Lemuride. Such an extension would, however,
render it difficult to explain the very small amount of corre-
spondence with a pervading diversity, between the Malayan and
Malagasy faunas. It seems more reasonable to suppose an
approximation of the two areas, without actual union having
ever occurred. This approximation would have allowed the
interchange of certain genera of birds, which are common to
the Oriental Region and the Mascarene islands, but it would
have been too recent to account fur the diffusion of the lemurs,
which belong to distinet genera and even distinet families. This
probably dates back to a much earlier period, when the lemurine
type had a wide range over the northern hemisphere. Sub-
jected to the competition of higher forms, these imperfectly
developed groups have mostly died out, except a few isolated
examples, chiefly found in islands, and a few groups in Africa.

In our discussion of the origin of the Ethiopian fauna, we
have supposzed that a close connection once existed between
Madagascar and Ceylon. This was during a very early tertiary
epoch ; and if, long after it had ceased and the fauna of Ceylon
and South India had assumed somewhat more of their present
character, we suppose the approximation or union of Ceylon
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and Malaya to have taken place, we shall perhaps be able to
account for most of the special affinities they present, with the
least amonnt of simultaneous elevation of the ocean bed ; which
it-must always be remembered, requires a corresponding de-
pression elsewhere to balance it

Coneluding Remarks on the Oriental Region.—We have already
so fully discussed the internal and external relations of the
several sub-regions, that little more need be said. The rich and
varied fauna which inhabited Europe at the dawn of the ter-
tiary period,—as shown by the abundant remains of mammalia
wherever suitable deposits of Eocene age have been discovered,—
proves, that an extensive Palmarclic continent then existed ;
and the character of the flora and fauna of the Eoeene deposits
is so completely tropical, that we may be sure there waz then no
barrier of climate between it and the Oriental region. At that
early peried the northern plains of Asia were probably under
water, while the great Thibetan plateau and the Himalayan range,
had not risen to more than a moderate height, and would have
supported a luxuriant sub-tropical flora and fauna, The Upper
Miocene deposits of northern and central India, and Burmah,
agre¢ in their mammalian remains with those of central and
southern Europe, while closely allied forms of elephant, hysmna,
tapir, thinoceros, and Chalicotherium have occurred in North
China; leading us to conclude that ome great fauna then
extended over much of the Oriental and Palmarctic regions,
Perim island at the mouth of the Hed Sea, where similar
remains are found, probably shows the southern boundary of
this part of the old Palmarctic region in the Miocene period.
Towards the equator there would, of course, be some peculiar
groups; but we can hardly doubt, that, in that wonderful time
when even the lands that stretched out furthest towards the
pole, supported a luxuriant forest vegetation, substantially one
fauna ranged over the whole of the great eastern continent of the
northern hemisphere, During the Pliocene period, however, a
progressive change went on which resulted in the complete
differentiation of the Oriental and Palearctic fannas, The

Ohl
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ﬂd-ca,uses of this change were of two kinds. There was a great

=3

* geographical and physical revolution effected by the elevation
of the Himalayas and the Thibetan platean, and, probably at
the same time, the northward extension of the great Siberian
plains. This aloue would produce an enormous change of
climate in all the extra-tropical part of Asia, and inevitably
lead to a segregation of the old fauna into tropical and tem-
perate, and a modification of the latter so as to enable it to
support a climate far more severe than it had previously known,
But it is almost certain that, concurrently with this, there was
a change going on of a cosmical nature, leading to an alteration
of the climate of the northern hemisphere from eguable to
extreme, and culminating in that period of excessive cold which
drove the last remnants of the old sub-tropical fauna beyond
the limits of the Palmarctic region. From that time, the Oriental
and the Ethiopian regions alone contained the descendants of many
of the most remarkable types which had previously flourished
over all Enrope and Asia; bnt the early history of these two
regions, and the peculiar equatorial types developed in each,
sufficiently separate them, as we have already shown. The
Malayan sub-region is that in which characteristic Oriental
types are now best developed, and where the fundamental con-
trast of the Oriental, as compared with the Ethiopian and
Palwarctic regions, is most distinctly visible.
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TABLES OF DISTRIBUTION.,

In constructing these tables, showing the distribution of
various classes of animals in the Oriental region, the following
sources of information have been chiefly relied on, in addition
to the general treatises, monographs, catalogues, &e., used for
the compilation of the Fourth Part of this work.

Mammalia—JTerdon’s Indian Mammalia ; Kelaart’s Fauna of
Ceylon; Horsfield and Moore’s Catalogne of the East India
Musenm ; Swinhoes Catalogue of Chinese Mammalin: S
Miiller's Zoology of the Indian Archipelago; Dr. J. E. Gray's
list of Mammalia of the Malay Archipelago (Voyage of Sama-
rang) ; and papers by Anderson, Blyth, Cantor, Gray, Peters,
Swinhoe, &e.

Birds—Jerdon's Birds of India; Horsfield and Moore's Cata-
logue ; Holdsworth's list of Ceylon Birds; Schlegel’s Catalogue
of the Leyden Museum ; Swinhoe on the Birds of China, For-
mosa, and Hainan ; Salvadori on the Birds of Borneo; Lord
Walden on the Birds of the Philippine Islands; and papers
by Blyth, Blanford, Elwes, Elliot, Stoliczka, Sclater, Sharpe,
Swinhoe, Verreaux, and Lord Walden.

Reptiles—Giinther's Reptiles of British India; papers by
same anthor, and by Dr. Stoliezka.

i
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TABLE 1.
FANILIES OF ANIMALS INHABITING THE ORIENTAL REGION.

ExrLaXATION,

Waues in ftalics show families pecnliar to the region.

Kumbers correspond with those in Part 1V,

Names enclosed thus (...... ) barely enter the region, and are not considered really to
belong to it

Bulregions |
Onler and Family, 12.| |44 | e Hange beyond the Reglon,
22| 2 [E5 |2
"Ed] B (22 EE
=% & |=B |57

|

MAMMALILA.
Privares,
1. Simiide ... ...
. Sﬂml'.l:rpillmciu]x

| - | W. Africa
Tropical Africa

-

3. Cynopithecide | — | — | All Africa, 5. Palearctic
., Lemuride i — | Ethiopian

7. Tarsiide... | | = | Celebes

CHInorrEnL, i ' |

9. Pteropids o| =1 — | = | = | Ethiopian, Anstralinn
11. Bhinolophide | — | — | — | — | The Eastern Hemisphers
12, Vespertilionidm | — | — -— | Cogmopolite
1%. Noctilionidm ... | — | — | — | — l'l'mlrlu:nl regions
IxsECTIVORA, ‘ |
4. Galeopithecidom | - |
16. Tupaiide ... s oy

|
— | Palearctie, 8. Africa

17, Ennaceidm ...| — _-|
| | Palwarctic, Nearctic

21, Talpide ...

22, Borieile ... .| — | — | — | Pulearctic, Ethiopian, N. America
| |
Canxivonra, |
23, Folidm —_| = == lAll regions but Australian
25. Viverride — | — | — | — ! Ethiopian, 8. Palearctic
7. Hymnida — Ethiopian, 8. Palearctic
28, Canidme |, e — | All regioms but Australian 3|

— | All regions but Australian
Palwarctic ' i
| — | Pulwarctie, Wearctic, Clili

20, Mustelidie
3l. Eluride .., o,
3. Urmidss .., 7. =

CETACES, Oeeanic

BInERIA.
>

42, Manatide ...} — | — | — | — | Ethiopinn, N, Pacific
U SGULATA. ' e | il
5, (Equid®)... ... Palearctie, Ethiopinn
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| Bub-rdgions, { F =
Order and Family. |3 | = [ad|z22 Range beyoud the Region, !
i3] £ |42 45 ;|
|E g |°8 == |
ié‘- Eal'uﬂdn?hdm i | — ]E'Tgha_trupicul
INGCE BE4 == —_— [I:II.I]ﬂ]:I.
jz %nidﬁrd.,. | — == = %E]EEHE' Ethiopian, Neotropical
# Lragnlidme —_— | -_—] = — a L1 8
i, Cervidm ... — | — | — | — | All regions but Ethiopian and Australian
52 Bovidm . .| — | — | — | — | All ragions hut.AmnEJi‘;.u znd Neotropical
&3, Elephantide ... | — | — | — | — | Ethiopian
RoDExTIA.
&6, Muride ... — | — | — | = | Cosmopelite, exel. Oceania
6. Spaluecida — | — |Palmarctic, Ethiopian
1. Beiuridee .., — — | — | Al rciglm:la but Australinn o
7. Hystricide — | = | — | — | 8. Palmarctic, Ethiopian
70, Leporide - = Al vegions but Australian
EnENTATA,
72, Manididm — | — | — | = | Ethiopian .,
BIRDS., | | ""CI(
Passengs, l | | ;
1. Terdide ... | — | — | = | — | Almost Cosmopolite
2, Bylviide ... — | — | — | — | Almost Cosmopolite
f. E:mnl.t;:lda i | — | = — | — I]?!tiufpiaﬁn, Anstralinn
. Panuridm ... = | Pulmaretic
5. Cinclida.,.. [ — | = | — | — | Not Ethiopian or Australinn
6. il ytidee... — | — | American and Palzarctic -
I8, glu fi s | — - | - Fujllxmtit, };’Bﬂl‘ﬁlin. Aunstralian [
p. Sittide ... — { — h — ! — | Palamrctic, Nearatie, Anstralian, Madagascar |
10, Paridm ... .| — | — | — | — | The Eastern Hemisphers pnd N
o .%?n‘c&idm =|= ph orth Americe
12. Phyllorpithide | — | — [ — | —
13. Pyenonotida ... | == | — | — | — | Ethiopinan, Moloccas
14, Oriolidm... ..0| = | — | — | — | The Enastern Hemisphere
16 Conpephaitie ||l — | — | — |Eilole, dmimita
. Dieruride ™ .| — | — | — | — | E : !
HE oot Il B e -
18. 1ycap == ==
19, Lanﬁsul... R o = The Eastern Hemisphers and North America
20, Corvidee ... .| — | — | — | — | Cosmaopalite |
23, Nectariniide ... | — | — | — | — | Ethiopinn, Australian 5
M, Diewider... .| — | —| — Ethiopian, Australian’ |
30, Hirundinide ... | — | — | — | — | Cosmopolite |
8, Fringillide — | — [ — | — | All regions but Australian |
a4, Ploeeidas =] = | — | — | Ethiopian, Australinn 4
gg iturniddm — | = | — | — | The Eastern Hemisphere |
. Artamidse — | = | — | — | Australinn
a7, Alandide | — [ = [ — | — :lll regions hut Neotropical Li |
88. Motasillfdes ...} — | — | — | — Cosmopolite
43, EBurylemids .. =]

47, Pittide ..,

|
|

= Ethiopian, Anstralian

0 R
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Sul-regions |
‘. Onder and Family, %g E % g -E_E'i Range beyond the Regldn.
5= | & |<8|°3|
=== | i
Priakia, | 1_ &
61, Pieldw ... .| — | — | — | — | All regions but Aastralian
B2, Yungide .| — Palzarctic
53. Indienforide | | — | — | Ethiopian :
64, Megalemide | -— — | — | — | Ethiopian, Neotropical
SR Oepnlide .| — ' — — | = Eﬂ-smn{rﬂmﬂ
62. Corneiidas — — | = | = | Ethiopian, Anstralian
68, Meropidme ...| — | — | — | — | Kthiopian, Aunstralian
G, Trogonidm ...| — | — [ — | — | Neotropical, Ethiopian
67. Aleodinidm ... | — | = | — | — | Cosmopolite
68. Bueerotidm ...| — | — | — | — | Ethioplan, Austro-Malayan
figh, Upupida _— = | = Ethiopian, 8. Palearctic
71 Podargide .| — — | | — | Australion
78. Caprimulgide | — | — | _ | — | Cosmopolite
74. Cypselide ., | — | = | — | — | Cosmopolite
Parrract ! | |
A {E‘-lmutuid:na | — | Australian
? 78, Palwornithide | — | — | — | — | Ethiopinn, Austro-Malayan
|
Conrsnz. |
&4 Columbidm ... | — | — | — | — | Cosmopolite
GALLINE: | |
86, Pteroclide ...| — | | Ethiopian, Paimaretic :
87, Tetraonidm ...| — | — | — | — | Eastern Hemisphere and North America
88. Phasionide | — | — | — | — | Ethiopian, Palmarctic, North Ameriea
B0 Torndelde | — = — | — Ethiopian, Australian, B, Palearctic
0. Megnpodiide | ! — | Australian
ACCIPITRES |
B4 Valtorids .. | =| — | — All regions but Australinn
86, Faleonide ...| — | — | .- | — | Cosmopolite
97. Pandionidm ... | — | — | — |*=— | Cosmopolite
08, Strigide .., ... = — | Cosmopolite &%
GRALLE,
08, Hallide ] — | — | — | = | Cosmgpolite
100, Scolopacidm... | — | — | — | — [ Cosmopolite
108, FParrides... ..|— | — [ — | — | Tropicol regions
104. Glareolidm .., | — | — | — | — | Esstern Hemisphern
105. Charadriide... | — | — | — | — | Cosmopolita
104, Otididme... vl o] W S Fastern Hcm'i.lp]!em 5
107, Graids .. R e All regions but Neotropies
1138, Arnleids —. | — | — | — | Cosmopolite .
114, Plataleide — | = | = | — | Almost Cosmopalite
115 Ciconfide ...} — | — | — | — | Almost Cosmopolite y
117. Phenicopteride — | — | Ethiopian, Neotropical, 8, Palwaretic
1 |
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G068
Bub-regions, r

Order and Family. Liange boyond the Reglon. "

AXsFERES
118, Anatidm Cozmopolite
119. Laride ... . Cosmopolite
121, Procellaviido Cosmopolibe

121. Pelecanids ... | Cosmopolita

124, Podicipidm. ... Cosmopolite

|
REPTILIA,
OraIDLA. |
1. Typhlopid= ... | — All regions but Nearetic

Austro=Malaya, 8. America

Tortricide,.. ... |
Celelies

2

8. Xenopeltide ... |
4. Uropeltide ...
&, Calamariide ...
6. Oligodontide: ...
7
&
D,

I

1
ol
I

All the warmer regions
B, America, Japan
Almost Cosmopolito
All the regions
Ethiopian, 8. Palearctic
Ethiopdan, Australian, Neotropical 1;
Ethiopian, Neotropical \
| Ethiopian, Australinn, Neotropical
Tropical America
| Ethiopian
| Neotropical
— | The tropieal regions, and California
Ethiopian, 8. Palmaretic

. Celubride ... |
Homalopsida ... |

. Peammophidms
11, Dendrophidae..,
12, Dryiophide
13, Dipsadicd - |
14, Seytalidas
15. Lycodontide ... | —
16, Amblycephalidm|
17. Pythonide ... | —
18. Eryeoidm ... ...
10, Aerochordise...
20. Elapidm ... ...|
23, ]'Ij'grnphidm. =0 |

Tropieal regions, Japan, 8 Carolina
— | Australian, Pannma, Madagnscar
— | Ameriea, 15, Palearctic

111

93 Crotalidie
25. Viperidm — | — | — | Ethiopisn, Palearetic
LAcCERTILIA. | |
30, Yamnide ..| —|—|— | — | Africa, Australin
33, Lacertidm ...| — | — | — | — |The Eastern Hemisphera
| — |.'I.:|||urir.'|, A fl::l.u'unlnnt‘f Ethiopian

84. Fonmridm ...
45, Seinecide ... o | = | o
48, Acontiade ... |

40, Geckotidm | =
8l Apnmidm pis | —

Almost {.‘u.'mmiwll.tu
| Ethiopinn, Molneeas
— | Almost Cosmopolite
— | — | The Eastern Hemisphera

82, Chameleonide J — Ethiopian
CROCODILIA. | { |\; ol
, Anstralia

55, Crocodilide .| — | — | — Ellliulliﬂll, Neotropieal, N, Austrulia

4. Cavialidm .. —| - |

CHELONTA,

67. Testodinidm ... | —
&9, Trionyehids ., —
G0, Cheloniide

= | ===t s I.'l.il continents but Australia ﬁ\,
— | — | — [Japan, B, of N. America, Alrica b
i?lI:u'i.Jm
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‘q Order and Family.

AMPHIBIA.
ParvDorarnra.
1. Cmeilindme

UnoDELA.
5. Salamandride

AXOURA.

7. Plhryniscida ..
9. Bufonidme

11. Engystomide...
16, Hylde ... ...
17. Fol atidm....
18, Ranid=s ... ..
18, Discoglossida:

FISHES,
(FRESHW ATER).

ACANTHOPTERYOIL.

3. Percidm ...

12, Beienidae

83, Wandide
85, Lalyrinthiei ...
a3 Lmuoq:ﬁa-i"&ﬁ::
a6, g{:ﬁimpﬁnfr'ffa'
46, Maslacombelicdoe
52, Chromide

Povsostom.

50, Bilurids ...
8.
75, Cyprinidm
78,
82

85, Symbranchide

INSECTS.
LEFIDOPTERA
{PART).
Drogpxt
(BurrEnrrrs. )

1. Danaide .,

2, Satyride...

3. Elymmiide

4, Morphida

8. Aorwid®... ..
8, Nymphalide=

Cy prinmlontiri;ﬁ

Osteoplosside. .
Notopteridm ..,

st

Hindo-

| Coylon,

L

Inilo-

‘ hina.

Bab-regions,

Tange Leyond the Region,

Tiuda-
Malaya,

|
l

1
| Ethiopinn, Neotropical
|

North tempernte zone

Ethiopian, Australian, Neotropical
All continents but Anstralia

All regions but Paliearctic

All vegions but Ethiopian
Heotropienl and all other regions
Almost Cosmopolite

All regions but Nearctie

— | All regions but Aunstralian
— | All regions but Australinn
— | Neotropical

5 0 51

8, Africa, Molueeas

Ethiopian, Neotropical

| | All warm regions

8. Polwarctic, Ethiopian, Americau
Not in 8. America and Australia
All ﬁulﬁﬂul regions

W. Africa L
Australian (! Marine} Neotropical

{1 ] |

ATl warm regions and to Cannda
Cosmopolite

Ethiopian, Molueeas

Weotropical, Moluecas, and Polynesia
Al tropical regions

Coamopolite

B B
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Ovder and Family.

m:m. [
#tnn.

Banb-reglong,

i

D'I.‘-

Tmlo-

alm;..

9, Lilsytheidm

10, Nemeobeide .

13. Lycenide
14, h}:r[?dne
15, Papilionidee
16. Hesperidm

SPFHINGIDEA
Lvgenide
Agaristide
Urnniidoe

it
Bphingida

BESEN

Bl %)

T

[
I

[N

0

;F Fange beyond the Reglon. _*h
Absent from Australin
Not in Australin or Nearetic regions
ﬂuamﬂ[::]htc
Cosmopsolite
Cosmopaolite
Cosmopolite
ius npolite
inn, Ethiopian
All tropical regions
| Absent from Anstralin
f Cosmopolite

e e o —
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o

*= TABLE Il

QENERA OF TERRESTRIAL MAMMALIA AND BIRDS INHABITING
THE ORIENTAL REGION.

EXrPLAKATION.
Names in ilelies show genera peculiar to the region,
Names iuelosed thus (...} show genera which just enter the region, but are not congidered

pm;m;lf o helang to it
Geners truly belonging to the region are numbered consecutively.

MAMMALIA.
I i o 1R ; W
IG'.‘I'“-'IN.L EE | Ranga within the Region. Bange Boyond the Begion.
e R sy P s W 3
PRIMATES,
Siurna . |
L Bimia .. 2 | Bérneo and Sumatra
2, Ihylobales... 7 | &ylhet to Java and 8, Ghina |
8, Simnanga 1 | Malaeon and Sumatr !
BEMFOPITHECITLE.
4. Presbyes ... ... | 28 | Bimla to Amecan and E. Thibet,| Moupin, Palearetic [1]
Ceylon, and Java
CYNOPITHECIDE.
6. Macacuz ... ... | 22 | The whole region 8. Palenretic
6. Cynopithecws .. | 1 | Philippines _ | Celebes
{ Suek-Orrder) | '
LEMUROIDEA,
Lemuvnine, |
T. Nyeticelus ... | 3 |E. Bengal to Java, and 8. China
8, Loris o | 1| Ceylon and 8, India
Tarsinm, | |
8. Tarsius ... .. | 1 |Sumaten and Borneo N, Colohes
CHIROPTERA.
PrEnorine, | |
10. Ptoropus | 6 | The whole region Tropics of E. Hemis.
11. Xastharpyin ... | 1 | The whole region Aunstro-Malays, I’J-']lI]!i“II'-r
1% Oritptery PR S ‘ 8. !"ultsb.u.rc_tit'
I8 Megwroge T : ﬂ-ulrl:mh-a. 8 Tegion Tropical Africa
14. Macroglossus ... | 1 Jovn, Borneo, Plilippines Austro-Maleye
= 15. Hurpyis ... 1 | Philippines Austro-Malayn
'Rmm}mn'nmﬂ.
16, Aquies ... ... ' 2 | Nepal to Java l
Bn 2
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= = ey
ﬁrﬂcr.(!‘;-;:;:lﬁ, i 5 .E.E Range within the Begion, Range beyoud the “’qh“*-%"
o
17. Phaltlotis ... 1 | Philippines
18. Rllinulnlihua: oo | 10 | The wEnlE region Warmer parts of E. Hem.
1#. Hipposideros ... | 8 | The whole region Anstro-Malaya
20, Phyllorhina 4 | Indo-Malsy subregion Anstro-Malaya, Tropical
Afrien
41, Aselli T Sumatr:
99, Petalin R o s Amboyra, Seyps
23, Culops .. 1 | India (Bengal)
24, Rhiropoma 1 [ All Indin Egvpt, Palestine
25. Megaderma 2 | The whaole region Ternite, N. Ethiopian
26, Nycleris ... 1 | Java Ethiopinn
VESPERTILIOXIDE,
27. Beotophilus . | 10 | The whele region Anstral., Nearve., Naotrop.
28, Vesperiilio . | 12 }'The whole regicon Cosmopolite
20, Rerovitia.. ... | 8 |The whole region & Africs, W, China
80, Trifatitus | 2 Dhido-Malaya 1
81, Noctulina ... | 8 | Nepal to Philippines '
32, Miniopteris . | 8 | Java, Philippines, and China ﬂ.{trﬂ;a,has. Palmarctic,
Anstralian
83, Muring 2 | Himalayss to Java i
84, Nycticejus ... | 8 [AllIndia TLup.Africa,Tmp.Ame,_‘ﬁ
45, Harpiocephalus 2 | Java and Philippines J )
B, Tnp!'[l.uzuua | 4 |The whole region E%nnﬁaﬁ_nﬁm-n{m;mn. '
eotropic
87. Myolis | 3 | Himalayas y
35, Plecotus ... [ 1 | Darjecling Timor, 8. Palmarctic
80, Barbastellus 1 | Himalayas Eurape
40. Nyetophilna 1 | Mussporia Anstralian
NocTiLonine I
41, hivomoles .| 1 |Indo-Malays, Siam
42. Nyetinomus The whole region Madagnsear, America
IXSECTIVORA. | |
GALEOPITHECIIE, |
48, falwpithecs ... | 2 | Indo-Malay and  Philippines,
excl. Juvn
Torrating. | 3 . ”
#4, Tupai 7 | 8. and E, of India to Barneo
45" H::ﬁ::;ﬁ 4 9 | Tenasserim toJava and Bornea
o 1 | Borneo

46 Prilvcerus...

ERIsACEIDE-
47. Erinacens...
48, Gymnurs...

Tarrine.
49, Talpa

SoR1CIne
50, Borex

[£=]

! 9 | Hindostan and Formosa
‘ 1

. ko

|

| Malacen, Sumatrs, Borneo

Himalayas to Assam, & Formoza

Palmarctic, 8. Africa

Palmarctic

",

| Thie whala region

All regions but Anstrag
| and 8. Amerléa

-_‘ J— P

-

b
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Orider, Family, ol
G,

CARNIVORA.
FenipE.
51. Telis...

Y o
52, Cynelurus

VIVERRIDAE.

&8 Viverrn ..
&4, FPrverricuwln
55, Prionodon
b6, Hemigalen
&§7. Avclitiz

68. Paradpaurus ...

59, Paguma ...
G, Arctogals ..
61. Cymogale,.,
2. Herpestes. .
63. Calognle ...
Gd. Colietis

65, Llroa
66, Puniogale
67, ﬁ?t:ﬂﬂ!uyufﬂ

Hyzxma,
68. Hymna

Caxina,
69, Canis...
70, Cuon
71, Vulpes

(Nycterentes ..,

MusreLiDm,
72. Martes
73. Mustela
T Gymaapus
6. Bavengin
76, Lutra
7. Aonyx
T8. Arctonyz...
{Meles ..,
78, Mydawus ...
B0, Mellivara ...
81, Helictin

ALLURIDAE,
82, Elurus

Unsina

89, Urzus ..
84, Helaretos,.
85, Meluwrsns ...

=t =

Range beyomd tho Bogion,

S E Range within the Region,
1
20 | The whole region
1 | Central India)
1|58 and W. Indin
2 | The whaole region
# | Indin to Chine and Java
@ | Kepal to Borueo ol Juve
2 | Malsees and Borneo
1 | Nepal to Sumatm snd Jave
5 | The whole region
3 | Nepal to Malava and China
1 | Tenazserim and Malaya
1 | Borneo
i
4 | Indin to Cambnodjin
1 | Ceylon ?
1| ¥, Indin
1 | Central India
1 | Ceylon
1 | Hindestan, open country

All Indin
Tnddin to Javn
ALl Tndin

China)

Nepul to Borneo
Sumatra

The whale region
N. Indin, Malaya
Nepal to Aracen
8, China)
Sumatrn, Java
Hindostan

e e el b e BD S0 B

1 | E. Himaloyns to E, Thibet

2 | Himalnyas to Chinn
1 | Indo-Malaya
1 | Goniges to Ceylon

India, Ceylon, Jave, and China
Himalayas to Bhoten and China

Nepul, Formosa, China & Java

All regions but Ausfrol.
Palmearctic, Ethiopian
5. Palearctie, Ethiopian

Ethiopian, Moluceas

K Islands (7 introdnesd)

The whola reg., excl. Philippines 8. Palwarctic, Ethiopian

Fthiopian

8: Palearciie, Ethiopian

Almogt Cosmopolite

| All Confinents but 8,
Americs and Australia
| Japan and Amoorkend

Palmaretie, Bearetie
Palieare , Ethiop., N eare,

Palmarctic
W, and 3. Africa

| Palearctic genus

| FEthiopinn
|
Palasaretic

Palmaretic, Nenroetic
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Opder, Fumily, and =8 T
[P E% Range within the Relfd'ﬂ Range heyond the Resion, &
CETACEA. /
DeErrnrsme
86. Platanisic 2 | Ganges to India
BEIRENIA.
MANATIDE, .
87, Halicors 1 | Coasts of W, India, Ceylon, and E. Africa, ¥, Australin
Indo-Malayn
UTNGULATA. B
Tarining.
88, Tapirus ... 1 | Malay Feu., Sumaten, Borneo | Neotropical
Rmxoceroring.
- 8. Rhinoceros & | Wepal to Beogal, Siam, & Javn Ethiopinn
BUIn.E,
f0. Bus... 6 | The whale region Palware., Austra-Malaya
Tiraovnine
01, Fragulus b | India and Ceylon to Camhbodjn
umd Java -Y‘-
CERVIDE. |
92, Cervns ... 15 | The whole region Palmare., Amer., Molue,
88, Cervulus. .. 4 | The whols region
{Moschus. ., 1 | Himalayas above 8,000 feet) Contral Asia, Palearctic
Boving, ;
01 Bibos 3 | India to Burmah, Formosa, and
Juvn
5. DBubaluz... 1 | K. and ¥, Central India Ethiopian, 8, Palwarctic
96, FPorlar ... 1 | Peninsuln of Indin
97, Gazella .. 1 | Deserts and ploins of Tndia Palmaretic deserts
08, Autilape... 1 | Dpen eountry of Tndia
a9, Tetrmocros .., | 2 | Hilly distriets all over India
100, Wemarhedas 3 | B. Himalayas and Sumatr N. China and Japan
101, Capra 1 | Meilgherries Poliearctie, Nanrotio
PROBOSCIDEA.
ErePRASTIDE | -
102. Elephas ... 1 | tudia to Sivm, Somatra & Bormes, Ethiopiam
RODENTIA.
Muninag, |
108, Mns s ses | B0 | The whole rogion The E. Hemispher:
104, Acanthomys ... 1 |Indin | Ethiopin:, Australiin
105 Phlwanys 1 | Philippines
1068 Plataconthomys | 1 |8, W, India | "
107. Meriones 2 | India amd Ceylon Palwnretic, Ethiopian .
108, Spedecomys .. 1 l]ul'.uﬂ. '?b
108, Arvicola 2 | Himalayas Palwarctic, ¥earctic

T e

T T
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* S, Bl e Range within the Region, Tange Leyond the Tegion
3 e |
BPALACIDE.
110, Rhizomys 3 | Nepal to Canton, Malacea and] Abyssinia
Sumatra
BOIvRInE. .
111, Beiurus ... 60 | The whole ragion Cosmop., exel: Anstral,
region
112. Bciuropterus... | 8 |India, and Ceylon to Java | M. and E. Palearetio
OrI0E
118. Ptevomys 8 | India & Ceylon te Dorneo, Java, | Japan
Formoan
{Arctomys 2 | W, Himalayas above 8,000 fr.}) | Palmarctic and Nearctic
HYsTRICIDE,
114, Hystrix .., 3 | India and Ceylon, to Malueea &| 8. Palwarctic, Ethiopian
8, China
116, Atherurn 2 | India to Malaya West Alfen

116, Aeonthion

LEroRIDE,
117. Lepus

ENDENTATA,
Maxinips,

118, Manis

Nepnl to Borneo and Java

India and Ceylon to 8, China and
Formosa

Nepal to Ceylon, 8, Chinn and
Juva

BIRDS,

AN regions bt Auvstral

Ethiopian

PASSERES,
TyRDIDE

1. Brochypterye ..,

2. Oreocineln

8. Twdos ...
4. Geocichla, ..

b, Monticola

G. Crocmies .,
7+ Zoothern |

BrYLviine.

8. Orthotomus

8. | Prinda ..
10, | Drrymiseca
11 Cisticoly ..,
12, | Bugre i
18, | Megalurns

| (Dumeticola .

14. |4‘1.1'1'ULH'1P]JIL|1IE

o ot

e o mg

Himalayas, Ceylon and Java

N, W. Himalayas to E. Thibet
Ceylon, Burmah, Malaya, For-
nos

The whele region

The whole region

N. W. Himalavas, and India
W. Himalayas to Aracan, Java

The whaole region

The whole reg,, exel, Fhilippines
The whole reg., excl. Philippines
The whaole region

Hepal to 8. China and Formosn
Central Indis, Jova, Philippines
India to Ceylon, 8. Chinn, and

Fhilippines

Nepal and E. Thibet)

Indin & Ceylon to Java, Formosa

- Palmarctic, Australian

| Almaost Cumdpnlirc
Celebes, Lombock, to N.

Anstralin
Palzarctin, ~ Ethiopion,

Muoluceas

Lombaock, Timor !

Ethinpian
Ethiepian Australian

Palware,, Ethiop,, Austral,

A Palwaretic genns
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Opder, Family, and 'Ei :
T 23 Range wlihin the Region, Bange: bagamdl th nmk _
£
15. | Locustella 4 | Nepul, Hindostan, 8, China Palmarctic ;
16,4 Horites 9 # | Himaloyns, Formasn High Himal., E. Thibet
17. (Phylloscopus ... | 10 [ All India and Ceylon, to China Palmarctic, Ethiopion
FPhilippines
(Goerymons 1 | Philippine Islands) Australinn genus
¢ [ Hypolais 1 | Al Dmclia, T migrant Palmaretic menus
18. | Abrornis ... ... | 26 | The whole reg., excl. Philippines| Cashmere, Thibet
1% | Reguloides .. | 2 | Himalayss and Contml [I:IIFUE' Palmarctic
{Regmlns ... .. 1 |N. W. Himalayas and E.Thibet)| Palmaretic and ¥ earctic
{15}"%& 42 | Iudin and Ceylon) Palearctic e
\(Curroea ... 2 | India) Palearctie genus
(Cyanecula 1 | India) Palnretic genns
20, CD{E.D]N 2 | Himaloyns amd Central India,| Palwearetic
Philippine Islands
81, | Rutfeilla ... & | Himalayas to Ching and Formoss) Palwaretio, Ethiopian
22 | Chemarrhorag 1 | Himalayas to Burmah 4
5.3 Larvivors 10 | W.Himalnyrs to Coylon, Malacea
ond China =
24, | Nododela ... 3 | Himalayns to Pegn, Jawa,
Formoza
25, | Frrsiger ... 2 | Nepal and W. Himalayns
{Grandala 1 | Nepal and E, Thibet, Ligh) Palmarctic genus .
26. [ Copaychus 6 | The whole region Madagascar "@
of, | Kittacinela 5 | The whole region {
48, [ Thamnobia 9 |N. W. Indin, Hindostin, and| Ethiopizn |
Ceylon p Wy 1
( Dromolea 14 N. W. India) Ethiopian genus ;
(Haxicola 2 (N, W. Indis) Paliwatetic and Ethiopinn
20, | Oreicola 1 | Burmah Timor .
(Cercomeln 1 | ¥, W, India, a desert genns) N. K Afdea, 8. W, Asin
30, | P'ratincola & | The whole region Palearetie,  Ethiopian,
Celebes, nnd Timor 4
{Accentor 2 | Himalnyns, in winter) Palearctic menus A
TIMALIIDE,
81, Pomatorhfuns... | 20 | The whele vegion = ¥
83, Malicocerens ... | 14 | All Tndis to Burmah, Philippines J{L;ﬁi.:lﬁhin
83. Chatarrhxa 4 | India, Bm-r::u.l}, Philippines Palestine, Abyssinin
34, Layardin v | 8 | Indis and Coylon
95, Aeenthopiifs ... | 1 | Nepal i
36, (arrwier .. | 23 |The whole region [
a7, Junthocineda .. | 8 | Himalayasto K., Thibet, Suniatra,
Formosn
88, Gumprorhymehus | 1 | Nepal
80, (Fromiatoptiics 1 I-\'- Inilia |
40, Trochalopteron 93 | ¥, W. Himalayas, India, LIIJIIH,:
Formosa | #
41, Aetinodura # | E. Himalayns, 3,000 to 10,000 |
49 Pellornewm $ | Indin, Ceylon, Tenasserim
48, Dumetiz ... g | India and Ceylon
44, Timalio .. 10 | Malacen to Javn : L
45, Stachyris ... 6 | N. W. Himalayas to China, For- 3
mosn, Sumatra I ‘E,'
46, Pyetoriz .., # | India, Ceylon, and Up. Burmah |
47, Mixzorniz.., ... & | Himelayss to Borneo and Java
48, Malaeopleron .. & Malacea to Jnva

fr
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CUAP. X1L] THE ORIENTAL REGION. a7
] Onder, Family, and Eé L
i ™ ok, 3 Range within the Region. Range beyesd the Reglon.
r— FL
49, Aleippe ... 16 | The whole region Wow Guinen
60, Muoecronus 1 | Malncea to Java
51. Cacopitfa... . 5 |Jave, Borneo, Sumatra
§2. Trichastoma .. | 9 Nepal, Malacea to Java Celehes
53, Napothera 5 | Malncea to Jova
§4. Drymocataphius ¢ | Malacea to Java, Ceylon Timoe
55. Twrdinis 4 | Tennsserim, Malacca
EB. Trickixas ... 1 | Mnlacea, Borneo -
57. Sibia g | ¥. W. Himnlayas to Tenasserim,
Formosa
Paxueine
§8. Paradezornts ... | 3 | Nepalto Aracan and E. Thibet,
- 3,000-6, 000 fi.
&p. Suthora ... & |Himalayas to E. Thibet, Chine,| ¥, W. China, E. Thibet
Formosa
60, Chlencsions 1 | Sikhim
CrscLing %
61, Cinelus ... .. | 9 |Himalayns, China, amd Formoss | Palearetic and Americ
62. Eupetes ... 2 | Malacen and Sumatra thf-m;]ui:ﬂ:m st
63, Enicurus ... 9 | ¥. W. Himalayas (to 11,000 ft.)
to Java and West China
64, Myiophonus ¢ | All India (to 9,000 ft, in ¥, W.| Turkestan
Himalayas) 8, China, Formoss,
Java, Snmatra
TROGLODYTIDE,
65, Tesin . 2 | Eastorn Himalayas
GE, Proogyme..., 6 | N. W. Himilayas to E. Thibet,
Java
67, Troglodytes | | Himalayas to L. Thibet Palmoretic and Ameriean
68, HRimator ... 2 | Doxjeeling
CERTHIIDE. |
89. Certhin .., 2 | Himalayns Palenretic and Nearctic
70, Salpornis.., 1 | Central Indin
T1. Rhabdornis 1 | Philippine Islands' '
(Tichodroma ... | 1 | Himalayas in winter) Paliwaretie genus
BrrTing.
72. Sitta... 5 | Mimalayas to 8, Indin, 8. Chiny| Palxarctic and Nearctic
73 Dendrophila o | All Indin and Ceylon to Pegn
amd Jova
Parina,
74. Paris P i 14 | The whole Tegion Palearetic aud Nearelic
75, Melonochdore ... | 2 | Nepal to Malaces and Sumatea
6. Pealivia ... .. 1 | West Java ;
7. Egitheliaons . | ¢ | W. Himalayas to Ching Afghanistan
78. Sylviparus 1 | W. Himolayas to Centea Tndin
aml E. Thibet
70, Cophalopgrus .., | 1 | M. W. Himaluyns
LioTRICHITLE, ; |
&0, Liothriz . . 3 Nepal to 8. W. China
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nnlcr.GF"ang;I‘r. nml EE- Range within the Region Range beyond the w,,%_
ko
81 Bivw ... ... 8 | Himalayas :—3,000—7,000 ft. -
B2, Minfe 4 | Nepal to B Thibet ; modernte
h%iciightu !
83. Proparns .. | & N. W. Himalayas to . Thibet :| Perhaps also Palwarctic |
B4, Allotrins 7 |N. ﬁ Himalayas to Tenasserim
E. Thibet amd Java
83, Culin g 2 | Nepal and Sikhim
86, Fuhing ... 4 | Himnlayas to E. Thibet, high |Perhaps Palearctic
87. Jruluz ... 4 | Darjealing to Tennsserim
B8, Myzorniy 1 | Nepal and Sikhim :
PHYLLORNITIIDE,
89, Phyllorniz 10 | The whole region; excluding
China and Philippines o
90 Jors .. The whole reg., excl. Philippines
81, Erporaiy Nepal and Hainan
PrexoxoTIDE,
02, Microscelis ... Brrmah, China, Malaya Japan
93, Pycnonotus .. | 40 | The whale region Ethiopian :
04, Hemizue .. Himalayas and Hafuen "ﬂt
5. Hypsipetes ... | 18 The whole regivn Ma cir {
98, Criniger ... 11 | India, Ceylon, Malaya, Hainan | Africa, Moluccas
87, Selornis .. Malncea, Bumatra, Borneo ]
98. Jols... Arpenn and Malaya
OnroLms.
§9. Oriolus ... 12 | The whole region Palware.  Ethiepian, Ce-
lebes, Flores
100, Analeipus Himalayas, Malayn, TFormosa,
Hapinan o
CAMPEPHADIDE
101, Pericvocofus ... | 23 | The whole region Lombock ; the Amoor,
! migrant
102, Graucalus 7 | Indin, El:lylﬂn, Malaya, Philip- | Australian
inis, Hainon and Formosa
108, Campephaga ... | 1 ilippine Islnuds o . | Lelebes to N. Guinen
104, Folvocivors ... 7 | The wﬁlnlu T, E:.tn]_,. Philippines| 1
105. Lalage 2 | Malaya and Philippines | Celobes to Pacific Ts.
108, Cochom ... 3 | Himalayas and Java
Dicpvnme,
107, Dicrurus 17 | The whole region Ethiop, and Anstralinn
108, Bhrings 2 | Himalayas to Burmal and Java iy
100, Chibia .. 1 | India to China Pekin in summer
110. Chaptia ... 8 | India to Borneo and Formosa
11, Frens 3 | 8. Indin and Ceylon, Assam to
Malaya and Fhilippines
MusercAping.
112, Muscicapieln ... | & | Cashmers to W, Ching, 8. India R
113 Erythrosternn 7 | Tho whole region, cexcloding | Palearetic and  Madi
Philippiues asear
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-
'H Order, Family, and 53
| i) PE Range within the Region, Range heyoud the Region.,
> - Al

2 hal

. 114, Xanthpygin ... | 2 | Malacea to Chinn N. China and Japan

1186, Hemipus ... | 1 |India and Ceylon - -

? 118, Prenophrys ... | 1 |Java
117, ]:lp;michzlidon 3 |N. India to Ceylon, and China ;| Eastern Asia
t Philippines -~

118. Niltave .., 8 | Himalayas to W, China

119, Cyornis .. 14 | The whole region Celabes and Timor

120, Cyanoptila 1 | Heinan to Japan Japan and W, China

* 121, FBumjyias 8 | The whole veg., excl. Philippines

192, Siphiz .. $ | N. W, India, Ceylon, Formosa,

! E. Thibet
123, Anthipes 1 | MNepal
124, Schivaneria . 1 | Borneo
126, HMypothymis .. | 1 | The whole region Celebes
126. Lhipidnea ¥ [ All Indin and Ceylon, Malaya,
- Philippines Australian
1 127, Chelidorhyne 1 | N, India

128, Cryptelophe ... | 1 | The whole reglon Celebes

120, Tehitrea. ., 8 | The whole region R, China, and Japon,

Fleres, Ethiopian
130, Philewfoma .., 4 | Malayn and TPhilippines
\V PACHYCEFHALIDE, 2

| 181, Hylocharis 2 | Aracan to Malaya & Philippines | Celebes, Timor
g Lastin.g.
[ 182, Lanius ... 16 | The whole region HNeare., Palware,, Ethiop,
{ 188, Lanidellus 1 | Javn

134, Teplvodornis... | & | Indin, Ceylon, aml Malaya ;

Hanian

ConvIne
r 186, Pityrinsis 1 | Bornen, Sumatra
' 136. Platylophus .. | 4 | Malaya _
[ 187. Garrulus 4 | Himalayas, 8. China, Formosn | Palearctic

188, Cliss 3 | Himnloyas and Amean to Java )
| 139, Urocissw... 7 | ¥, W. Himalayas, Ceylon, Bur- | N. China and Japan
{ muh, China, Formosa
| 140, Temnwrnus .., | 3 | Malaya and Cochin Ching
' 141. Dendrocitfe ... | 8 | All Indis to 8. Chinn, Formosa,

anid Sumalen :

142, Crypstrfiing .. | 2 WMava and Burmah . :

143, Nifg‘l;mmt 2 | Himalayss and E. Thibet ;—| Palmearctic genns
8,000 10,000 feet ‘

144. Pies . | 2 [China snd Himalayas of Beetan | Paliaretic and Nearctic
| 146, Corvos ... % f1 | The whole regiom Cosmop.,-exel. 8. Am.
,, {Fregilus 2 | Himalayns, high) Poalmaretic geous

NECTARINIIDE |
" 146, Ethopoga 13 | Himalayas to W, China & Java, | Celebes
\ Centrml Indin
[ ‘P' 147, Chaleostetha... 1 | Malaya and Siam Celebes to Kow Guinea

115, Arachnothern 12 | The whole reg., exel, Philippines| Celelies, Lombock, Rew
| Guine

149, Arachnecthera T 1 The whole region, excl. Chinn ' Celebes to Wew Lesland
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Oniter, Fumiy, wa | 52 Range within the Regi F d the I
) iy SizTg. nnge in fhe Region, fangs beyon %
=
150, Neeloroplile ... | 4 |India, Ceylon, Malaya, Philipp. | Celebes
1581, Anthrepies 1 | Malaya and Inde.China Celebes
Dicsima
152. Diceum wo | 10| The whole region Anstralinn
1638, Pachypglossa .. 1 }.(&.pul Celelios
164. Piprisoma ... I | Indis and Ceylon
165, Privtochifis ... | 4 | Malaya
166, Fostorops 8 | The whole region Ethiopian, Australi
307, Chitiopsa i | -1 | Aracas t Metare iopian, Australion
Hinuspixing,
168, Hirnndo 10 | The whole resion Cox lite
159. Cotyle ... 5 | India to China Paluirg,, 'Eu,[up., Amer.
160. Cheliden ... | 3 |India, Boroeo Pnlearctic
FrIXGriiIne,
(Fringilla ... 1 | Himalayns, in winter) "l tie
(Acanthis: ... 1 |N.W. Elis:nrﬂn:.-nx, in winter) n'.lfr:::u'; g:ﬂi
(Procarduglis... 1 | High Himalayas) Palmarctic menns
Chlordspizn ... | 1 _E!]u.l:m{’l : Palwarctic and Ethiopinn
161. Passer ... ... | & |Thewholeregion Palwarctic and Ethiopiun
{Fringillauda 1 | High Himalayns) Palaretic genus
{(Coecothraustes| 2 | High Himalayas) Palmarctic and Nearstie
(Mycerobas ... 1 | High Himalayas) Palearctie genus
162, Eophona 1 | China Palwarctic
{Pyrehnla : 4 | Himalayas, winter) Palmaretic
(Carpodacus ... 4 | Himalayas and Central India, in) Palwarctic and Nearctic
winter)
(Loxia ... .. | 1 |Snowy Himalayas) Palmaretic and Nearctic
Prepyrehuln ... | 1 | Darjeeling, in winter) [7] Palwarctic
163, (Hmqumpf:r: 1 |8 K. Himal., 5000 to 10,000 L.
(&, Frow, EMBERISTER)
164, FEuupiza ... 4 | M. WL India to Purmah, & China Faleavetic and Nearetd
165. Emberiza 7 LH. India and Chine, in wintor | Palmwaretie E:n“,s b
PLocEIDE,
166, Ploceus ... 4 | India & Ceylon, Burmak, Malaya) Ethiopian -
167. Munia ... 20 | The whole region -’"-llF!-l‘O:Efl]].nj‘nn
168, Rstrilda 2 | Indisand Ceylon, Burmal, Juve Ethiopian, Australinn
169, Erythrura 1 [Java, Sumatri Moluceas ta Fiji Tslands
STURNIDE. S
170, Eulabes ... ... | 7 |The whole reg., excl. Philippines Flores, Papua
171, Ampeliceps ... | 1 |Tenasserim to Cochin-Chiva
172, Gymnaps 1 | Philippine Islimds
173, Pastor .| 1 [ Al Tndia to Burmal 8. Palwarctic
174, Aeridotheres ... | & | The whole region Lelohes
175, Sturnia ... 12 | The whele region H. Clina&Jupan, Celehes
176, Sturnng ... ... | 3 [India and China Palmarctic
137, Bturnopastor... | 8 |Cen. Indisto Burmah & Malays | ;
178, Culornis... ... | 2 |Molays and Philippies [1] Celehes, Moluceas
; | Samoan Islands
179, Sarogloss 1 | W. and Central Himalayas |

to M
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*Ord&r r?mt'f' and E:E- Range within the Ttogion, | Range beyond the Region.
7]
i |_
1
ARTAMIDA,
180, Artamus... 3 | The whole region Australian
ALAUDIDE
(Otocorys 1 | ¥. Indig, in winter)- Palwarctic and Nearctio
181, Alanda ... ... | 7 |Indinand Chinn Palearetic and Ethiopian
132, Galeritn ... ... | 2 | Central India Palwarctis
188, Calondrelln ... | 2 | India and Burmah Palwenretic and Ethiopian
s‘hlalnnucur}'jrhil 1 | N, W. India) Palearctie
184, Mirafra ... ... | & | Indin, Ceylon, and Java Ethiopian
185, Ammomanes.., 1 | Central Indin Palmaretic and Ethiop an
186, Pyrrhulawda... 1 | India and Ceylon Ethiopian
MOTACILLITLE,
157. Motacilla 6 | Indin and Ceylon to China anc| Palearetic and Ethiopian
1"'l|ili111'|i1:|.vt=na|ﬂ‘1
188, Budytes... 2 | China and Philippines Palmarctic & Ethiopian,
' Molueeas
188, Calobates 1 | The whole region Palearctic
1M, Neworicole ... | 1 | India, Ceylon, and Malaya
181, Authus .., 3 ! India and Chinn Cosmopolite
182, Corydalln . & | The whole 1egion Palwarctic, Australian
198, Heterurs o 1 | Himalayas
Evnrresine,
184, Eurylonus a2 | Malaya
185, Serilanhas 1 | Himalayas
;Eg gm’fgﬂm”’ . 1 | Himalayas
« Lorjaoh.,, .. 1 | Malacea, Sumatrm, Borneo
198, Cymbirkynchus | 9 | Aracan, Siam, and Malaya
198, Celpmomenr, .. 1 | Malacen, Sumatra, Borneo
Prrrins
200. Pitta 11 | The whal . : L
201. Eucichls 3 Hﬁﬂ\;‘ﬂ e region Australian, Ethiopian
202. Hydrornis 3 | Himolayas and Malaya
PICARLE
Prcine
203. Fivig 1 | N. W. Himalayes to E Thibet,
3,000-4, 000 ft,
204, Sowia 2 | Nepal to Malaya and Borneo
205. Picus 14 [ The whole region, excl. Philip-| Palearctic, American
5 ines
204. I'l_?"':'Pl‘m;‘ . 1 | Himalayas N. Chinn
207. Fungipicus ... | 13 | The whole region N. China, Japan, Celebes
208, Redwwardtipiens| 1 | Pennng to Snmates aml Borneo
200, F_’smh:: 2 | Nepal to Sumatra and Borneo
210, Clrysocolagpfes 8 Im!ia, Ceylom, Malayn, Philip-
) pines
211. Hemicercus ... & | Malabar, Pegn to Malaya
912, Gecinus ... 12

and Malaya

All Indin and Ceylon to Pegu

Polaaretic
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[ramr 111,

Order, Family, and
Genns,

213. Mulleripicus ., |

a14. Emk_wdmm |
215, Tigw

"5‘1? Gecinudits

27, Miglyptes ...
218, Aficroplerrus...

Yuseins
219, Yunx

IsnicaToRTDE .
220. Imdicator ... |

MecALEMIDE.
221, Megalmma ... :

222, Xantholema ... ;

228, Prilopogon ...
224, Caloramphus...

Crocrning.

235, Phoendeophads
236, Rhinococcys ...
237, Dasylophus ..
238, Fepidogramums
220, Corpleoccys ...
250. Zonclosfomus .
281. Khopodytes .

232, Trcoocone
235, Paoliscoceir
234, Rhinerthe
236, Centropus
266. Cneulns

937, Cacomantis ...

288. Chrysococeyx
230, Suwrnicwine ...
240, Hierococeyx ...

241, Cocoystes
242. Eudynamis ...

Conaormna.
243, Cornciaa, ..

244, Earystomus ...
Meroring,
245, Nyetiornis

=
15

a7

W= -

el
uu:,.:..—nn-nh. e

2
2

2
1

S]mu.ic.

o0 2o kD EvER o |

Range within the Region,

Tange beyond the Ihglo:}}"

Malabar, Aracan to Malaya nu{ll
FPhilippines
India, Ceylon, and China
Indin to Maluya
%i Himalayns to Burmah
gl

Imidia and Ceylon, to Borneo and
8. China

Central and 5. Ching |
Himnalayas and Borneo

The whole region, excl Philip-

nes
A_E{ Indin and Ceylon te Pegn
and Malaya
Bumatra
| Malacen, Sumatra and Borneo

Ceylon

Java

| Philippine Islands
Philippine Islands
Borneo, Sumatra

Hnl
a{ to Ceylon, Hainan and
i‘n aln;

All India, EerIn:u, Malngen
Malacea, Sumatrs, Borneo
Malacea, Sumatra, Borneo

The whole region

The whola region

The whole regrion

The whole region

Celabes

Polmarctic, 5 Afries

Ethiopian

Ethiopian, Australian
Palware., Fth
el jop., Anst.

Eﬂm{rmn, Anstealinn

India, Ceylon and Malaya
| The whole region

| The whole region, excl. Philip- |

| " pines
| The whole region |

i Indin, Ceylon and Burmah
The whole region

H. India to Himalayas, Burmal,
Sumatr, nnd Borneo [

‘CeTehca. ¥. China and
moorland
Ethmpian

Australinn

Elhi inn, 8. Palos
LuZE earefie

Ethmpmn, Australian

xf

]
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= 7 R, T .
,qu‘ﬂ'“'ﬂ;gﬂ?" and =g Lange within the Reglon. Range beyond the Fegion,
A=
el G
|
246. Merops ... ... | B |The whole region |8, Palmarctie, Ethiopian,
{ Australinn
Tromos D,
247. Harpaetes ... | 10 | The whole region, excl. China
ALOEDINIDUE.
248. Haleyon... ... | 10 | The whele region 8. Palearctic, Ethopian,
: Aunstralian
448, Pelavgopsis ... | 7 | The whols region, exel. China | Celebes and Timor
250, Carcineules ... | 2 | Burmal, Sinm, and Malays
251. Ceyx 6 | Indin and Ceyiom, Maleyn and| Moluceas & Neow Guin.
Philippines
252 Aleedo ... 5 | The whole region Paliearctie, Ethiopian,
. Aunstro-Malayan
253, Aleyome... 1 | Philippines Australinn genus
254, Ceryle 2 | India to 8. China Ethiopian, g‘.mPnL‘nmﬁc,
BUCEROTID, Sl i
256. Buceros ... 4 NE]ilrll to  Malaya, 8. India,
Philippines
266, Hydroclasa .., 7 | India, Ceylen and Malaya
257, Berenicornis ... | 1 |Sumatra W. Africa
258, Calao ... .. | 2 |Tenasserim, Malaya | Austro-Malayn
268, Adcgrog ... .. 1 | 5. E. Himalayas |
280, Cranorrhines 2 | Malacen to Borneo and Philip-| Calebes
| ines
261, Penelopides ... | 1 | Philippines
262, Rbinoplaz 1 | Sumatra, Borneo
263, Maniceros 4 | India and Ceylon to Tennsserim
Urrrins.
284 Upupa ... ... 3 |Indis, Ceylon and Bormah Ethiopian, 8, Palenrctic
PoDARRIDE, |
265. Batrachostomus | 6 | India, Ceylon and Malaya Moluceas
CAPRINULOIDE
206, Ea]rrimu!gua .= | 183 |The whole rerion The Eastern Hemisphere
267, Lyncarnis 4 | Burmah, Malayn, & Philippines | Celeles
CYPEELIDE. 7
268. Cypselus ... | 8 |The region, excl. Philippines. | The OldWorld & S.Amer,
269, Dendrochelidon | 2 | Ceylon, India, Malaya, pp-| Austro-Maloyn
270. Collocalin .. | 3 |The whele region Mnﬂu%-‘dcﬂl, i{anlnL'Lm,
Pacific Islan
271, Chatura... 8 | Coylon, India, Malaya, Hainon | America, Africa
PSITTACI.
CACATUIDR (
(Cacatun ... | 1 | Philippines) Anstralion genus
PALZORNITHIDE,
272, Palwornis ... | 14 Nh[\‘r’. Indian to Ceylon, Siam & Ethiepian
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Crder, {ﬂﬂgr. and ::'5’ Range within the Reglon. Range beyond the “@,,QF_
z mE
273, Prioniturus ... | 1 |Philippine Islands Uelebes
274, Cyelopsitta ... | 1 | Philippine Islznds Papuan Islands
275, Pi:‘uinus 1 | Malaya, exel. Java
278, Tanygnathus.. 1 | Philippine Islands Anstro-Malaya
277. Lorienlns 1] Ce;:]nn, Indin, Malaya, Philip-| Celebes anid  Molneeas,
COLUMB.E e Sl
Corumnrpe.
2¥8. Trerom ... 21 | The whole region Ethiopian, Moluecas
270, Piilopus... ... | & |Malaya and Philippines Australion
280. Carpophaga ... [ 10 Inl-l‘llii?j;mﬂ' Ceylon to Hainan and) Australinn
ppines
281, Columba 7 |Ceylon and India to Tenasserim | Palweare., Ethiop,, Amer.
282, Janthenas 3 Philli pillte. Andeman & Nicobar | Japan, Moluecas to Sa-
BlETIE Telmnd,
983, Macropygin ... | 6 |Nepal, Java, Huinou, Philippines| Austro-Mulaya, Australia
28& Turtur ... ... | 8 [Thewhole region 4 Imllwurld,aln.a{wh[alu 4
285. Chaleophaps ... | 2 InI:’II::;,[_ C-{ylull.rl'fﬂh.'i'ﬂw Hainan,| Austro-Malayn, Australin
iilippines, Formosa
286, Phapitreron ... | 2 | Philippine Islands
287, Calcanas. . 1 | Nicabar and Philippine Islands | Austro-Malaya
2588, Phlegrenas 2 | Philippine and Sooloo Islands | Austro-Mal. & ?ﬂlﬂuii‘ﬂl
289, Geopelia 1 | Philippine Tslands, Java Austro-Malaya &Austral,
GALLIN E.
Prerocrine. ;
200, Tterocles g | Central and 8. India 8, Palwaretic, Ethiopian
TETRADNINE.
201, Francolinus ... | 3 |[Ceylon and India to 8. China |8, Pulearctie, Ethiopian
293, Ortygorais 4 | Ceylon to Himaolayas, Sumatre &
Horneo
208, Perdiz ... .. | 12 | India, Malaya, Philippines, China| Palmaretic
294, Coturnix .| 8 |The whole region The Eastern Hemisphere
ﬂﬂﬁ. Froliwlus. .. 2 | Malaeen, Siam, Borneo, Philipp.
" (Caccabia 1 |'W. Himalayas) Palearctie genins
PHASIANIDE o
2 | Ceylon to Himalayas, 5. W, China
206, Fare nd J“"Flr:l . |
7 .. | # |8iam, Malacca, Bomea
- ﬁ?ﬁiﬁﬁ "7 | &/ Upper Assam to 8. W. China &
L sumatra {E. Thibet) Pal i
g | Cpshmeve and B Thibet) almaretic genns
(opaohote | 1| E: mhibe) | Palearetio gonns
ang .!_':.e‘ mr;!:_-. § | N. W. Himalayas to W. China | 3. E. Palimarctic
= Hiﬁ.ﬂmil 3 'N. W. Himalayas to N. China| Palearctic genus
. and Mongolin) . :
800, Phasianns 3| W. llijuﬂ]]:_lf:us,ﬁ. China, Formosa' 3. Palwarctic
: 13| N W. Himalayns fo China
801, Euplocantus LHumntm S B dne
802 Gallus ... ... | 4 |Tha region, excl. China Celebes and Timor
308, Galloperdiz ... | 3 |Central India to Ceylon

R

. bt -



CHAT, X11.]

THE _UillE:‘E'l‘.e'LL REGIOXN. 385
1 &
| e E
g, Py, and EE . Bange within the Hegion. Range beyoud the Region,
s, - 75
«  TuRNICIDE
304, Tumix ... 9 [ The whels region 8. Pulaure., Ethiopian,
Australing
MEGATODITDLA,
305, Megapodius .. 2 | Nicobar Is., Philippines, N. W, | Celelbes to Samoun Is.,
Rorueo N. Anstralin
ACCIPITRES, '
VULTURIDE,
308, Vultur .., 1 | Himalayns 5. Palmurctic, Ethiopian
807. Gyps 8 | Indin and Siam 3, Palwarctie, Ethivpian
808, Preudogyps 1 | India and Burmah N. Ethiopian
309, Neophron 1 | ALl Indis 3. Palmaretie, Ethiopian
FALCOXIDE.
a10. Cirens 4 | India amd China Almost Cosmopolite
811 Astur . 4 | The whole region Almost Cosmopolite
312, Aceipiter 2 | The whole region Almost Cosmopalite
gﬁ ]i“m . 2 | India to China Cosmopolite ; excl, Austl,
e fh-'.ll“.i.a . 4 | India toiChing Neare, Palwarc., Ethiop.
e isaiitns s [ 2 | India and Ceylon 8. Palwar., Ethiop., Aus.
6. Lophotriorchis | 1 | Indo-Malaya Neotropieal
i S17. Neopus ... 1 | Indis to Burmah and Malaya | Celehes and Moluceas
* | 318, Spizaitus 5 | India to Malaya and Formosa | Neotropical, Ethiopian,
/ 510, Ciroabing Austro-Mala:
» Circadity 1 | Indinn peninsuln Palmare,, Ethiop., Timor
320, Spifornis 5 | The whole region Celebes 1 ;
821, Butastur 3 | The whole region N. L. Africs, Celebes,
" New Guinea
322. Halimetus 2 | The whole region Cosmopelite ; excl. Neo-
Huli tropical region
323 nllastur 1 | India to Malaya Austro-Maloya, Austral.
4, f,m""““ o 3 | The whole region The Eastern )I‘[emisp‘lu'rc-
425, 5{1'”’”“ o oo | 2 | ludia, Malaya Afrien, Australin
826 Macherhamphus| 1 | Malacea 8, W. Afriea & Madag,
327, Pernis ... .. | 1 |India Palparcticand Ethiopion,
328, B: Celebes
S H".m 3 | India to Malaya Moluceas and 3. dustrl.
- Jqrierax ... ... | 4 | N, Indis, Burmah, Malays
a3, Polichierax . 1 | Burmsh B, Afriea
331, F.“I":"‘ ‘* 5 | The whole region Almgst Cosmopolite
332, Cerchneis 2 | The whole region Almost Cosmopolite
PAXDIONID.E.
333, Pandion. .. 1 | The whols resi Cosmopolita
334. Polioatitus 2 | India to i’m“f;iu Iude-Malaya & Polynesia
STRIGIDE,
a3a. Athene . 9 | The whole regi The Eastern Hemisphere
s gion he rn Hemisphere
Fggg. EBF-::;:;H i Th,; Whu]ulrogiuu N. Chiﬂlﬂﬂﬂq}ﬂl‘lﬂ-ﬂ
il T nilin, Ceylon, Malaya and Philip.| Cosmop. exe. Austr, res,
B3 Ketups . 3 | The whole region LS
839, Beops 7 | The whole region

Almost Cosmopelite
co
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Order, Family. amd
Genms,

=
E
]
F

Range within the Region Range beyond Lhe He;l:m,

|S pouies,

840, Bymiom ... | 6

The whale region Cosmop. exc. Anstr. reg.

(Agio ... ... | 2 [India) Palmarc., Ethiop, Amer.
841, Strix = 4 | The whele region Cosmopolite
842 Phodilus ... | 2 |Nepal, Malaya

Peeuliar or very Choracteristic Genera of Wading or Swimming Birds,
GRALLAE.
Ratniog.
Ralling ... ... | 10 | The whole region Austro-Malaya
PaRRIDE,
Hydrophasianus| 1 | The whole megion

CHARADRIIDE.
Asacus ... ... | 1 |The whole region

Austro-Malayan, Ansira
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CHAPTER XTIL
THE AUSTRALIAN REGION.

The Australian is the great insular region of the earth. Asa
whole it is one of the best marked, and has even been considered
to be equal in zoological value to all the rest of the globe; but
its separate portions are very heterogeneous, and their limits
sometimes ill-defined. Tts central and most important masses
consist of Australia and New Guinea, in which the main features
of the region are fully developed. To the north-west it extends to
Celebes, in which a large proportion of the Australian characters
have disappeared, while Oriental types are mingled with them
to such an extent that it is rather difficult to determine where to
locate it. To the south-east it includes New Zealand, which is
in some respects so peculiar, that it has even been proposed to
constitute it a distinct region. On the east it embraces the
whole of Oceania to the Marquesas and Sandwich Islands, whose
very scanty and often peculiar fauna, must be affiliated to the
general Australian type.

Australia is the largest tract of land in the region, being
several times more extensive than all the other islends combined,
and it is here that the greatest variety of peculiar types have
been developed. This island-continent, being situated in the
track of the southern desert zone, and having no central moun-
tains to condense the vapours from the surrounding ocean, has a
large portion of its interior so parched up and barren as to be
almost destitute of animal life. The most extensive tract of
fertile and well-watered country is on the east and south-east,

cc 2
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where a fine range of mountains reaches, in the Colony of Vic-
toria, the limits of perpetual snow. The west coast also possesses
mountains of moderate height, but the climate is very dry and
hot. The northern portion is entirely tropical, yet it nowhere
presents the luxuriance of vegetation characteristic of the great
island of New CGuinea immediately to the north of it. Taken as
a whole, Australia is characterized by an arid climate and a de-
ficiency of water ; conditions which have probably long prevailed,
and under which its very peculiar fauna and flora have been de-
veloped. This fact will account for some of the marked differ-
ences between it and the adjucent sub-regions of New Guinea
and the Moluccas, where the climate is moist, and the vegetation
luxnriant ; and these divergent features must never be lost sight
of, in comparing the diffevent portions of the Australian region.
In Tasmania alone, which is however, essentially a detached
portion of Australia, a more uniform and moister climate pre-
vails; but it is too small a tract of land, and has been too
recently severed from its parent mass to have developed a
special fuuna.

The Austro-Malay sub-region (of which New Guinea is the
central and typical mass) is strikingly contrasted with Australia,
being subjected to purely equatorial conditions,—a high, but
uniform temperature, excessive moisture, and a luxuriant forest
vegetation, exactly similar in general features to that which
clothes the Indo-Malay Islands, and the other portions of the
creat equatorial forest zone. Such a climate a,u_dt vegetation, being
the necessary result of its geographical position, must have
existed from remote geological epochs with but little change, and
must therefore have profoundly affected all the forms of life
which have been developed under their influence. Around New
Guinea as a centre are grouped a number of important islands,
more or less closely agreeing with it in physical features, climate,
vegetation, and forms of life. In most immediate connection we
place the Aru Islands, Mysol and Waigiou, with Jobie and the
other Islands in Geelvinck Bay, all of which are connected with
it by shallow seas ; they possess one of its most characteristic
groups, the Birds of Paradise, and have no doubt only recently (in

=
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a geological sense) been separated from it. In the next rank come
ile large islands of the Moluceas on the west, and the range
terminating in the Solomon Islands on the east, both of which
groups possess a clearly Papuan fauna, although deficient in
many of the most remarkable Papuan types.

All these islands agree closely with New Guinea itself in
being very mountainous, and covered with a luxuriant forest
vegetation ; tmt to the south-west we find a set of islands ex-
tending from Timor to Lombeck, which agree more nearly with
Australia, both in climate and vegetation; being arid and
abounding in euncalypti, acacias, and thickets of thorny shrabs.
These, like the Molucecas, are surrounded by deep sea, and- it is
doubtful whether they have either of them been actually con-
nected with New Guinea or Australia in recent geological times;
but the general features of their zoology oblige us to unite all
these islands with New Guinea as forming the Austro-Malay
sub-division of the Australian region. Still further west how-
ever, we have the large island of Celebes, whose position is very
difficult to determine, It is mountainous, but has also extensive
plains and low lands, Its climate is somewhat arid in the south,
where the woods are often scattered and thorny, while in the
north it is moister, and the forests are luxuriant. It is surrounded
Ly deep seas, but also by coralline and voleanie islets, indicating
former elevations and subsidences. Tts faunn presents the most
puzzling relations, showing affinities to Java, to the Philippines,
to the Moluceas, to New Guinea, to continental Tndia, and even to
Africa; =o that it is almost impossible to decide whether to place
it in the Oriental or the Australian region. On the whole the
preponderance of its relations appears to be with the latter,
though it is undoubtedly very anomalous, anid may, with almost
as much propriety, be classed with the former. This will e
better understood when we come to diseuss its zoological pecu-
liarities,

The next sub-region consists of the extensive series of islandy
seattered over the Pacific, the prineipal groups being the Sand-
wich Islands, the Marquesas and Society Islands, the Naviga-
tors’, Friendly, and Fiji Islands, New Caledonia and the New
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Hebrides have rather an uneertain position, and it iz difficult
to decide whether to elass them with the Austro-Malay Islands,
the Pacific Islands, or Australia. The islands of the west Pacific,
north of the equator, also probably come into this region,
althongh the Ladrone Islands may belong to the Philippines ;
but as the fauna of all these small islets is very scanty, and
very little known, they are not at present of much importance.

There remains the islands of New Zealand, with the surround-
ing small islands, as far as the Auckland, Chatham, and Nor-
folk Islands. These are situated in the south temperate
forest-zone, They are mountainous, and have a moist, equable,
aud temperate climate. They are true oceanic islands, and the
total absence of mammalia intimates that they have not Leen
connected with Australia or any other continent in recent geolo-
gical times. The general character of their zoology, no less
than their botany, affiliates them however, to Australia as por-
tions of the same zoological region.

teneral Zoological Chuaracteristics of the Australian Region.—
For the purpose of giving an idea of the very peculiar and
striking features which characterise the Australian region, it
will be as well at first to econfine ourselves to the great central
land masses of Australia and New Guinen, where those features
are manifested in their greatest force and purity, leaving the
various peculiarities and anomalies of the outlying islands to he

dealt with subsequently. :
Mammalia.—The Australian region is breadly distingnished

from all the rest of the globe by the entire absence of all the
orders of non-aquatic mammalia that abound in the Old
Worlil, except two—the winged Dbats (Chiroptera), and the equally
cosmopolite rodents (Rodentia). Of these latter {1c!wever, only
one family is represented—the Muride—(comprising the rats
and mice), and the Australian representatives of I;_hese are all of
small or moderate size—a suggestive fact in appreciating the true
character of the Australian fauna. In place of the Quadrumana,
Carnivora, and Ungulates, which abound in endless variety
in all the other regions under equally favourable conditions,
Australin possesses two new ordexs (o perhaps sub-classes)—
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-# Marsupialia and Monotremata, found nowhere else on the globe

except a single family of the former in America. The Marsu-
pials are wonderfully developed in Australia, where they exist
in the most diversified forms, adapted to different modes of life,
Some are carnivorous, some herbivorous; some arboreal, others
terrestrial. There are insect-eaters, root-gnawers, fruit-eaters,
honey-eaters, leaf or pgrass-feeders. Some resemble wolves,
others marmots, weasels, squirrels, flying squirrels, dormice or
jerboas. They ave classed in six distinet families, comprising
about thirty genera, and subserve most of the purposes in the
economy of nature, fulfilled in other parts of the world by very
different groups ; yet they all possess common peculiarities of
structure and habits which show that they are members of
one slock, and have no real affinity with the O0ld-World forms
which they often outwardly resemble.

The other order, Monotremata, is only represented by two rare
and very remarkable forms, Ornithorhynehue and Echidna, pro-
bably the descendants of some of those earlier developments of
mammalian life which in every other part of the globe have long
been extinet.

The bats of Australia all belong to Old-World genera and
possess no features of special interest, a result of the wandering
habits of these aerial mammals. The Rodents are more interest-
ing. They are all more or less modified forms of mice or rats,
Some belong to the widely distributed genus Mus, others to four
allied genera, which may be all modifications of some common
Old-World form. They spread all over Australia, and allied
species occur in Celebes, so that although not yet known from
New Guinea or the Moluceas, there can be little doubt that some
of them exist there,

Birds—The typical Australian reaion, as above defined, is
almost as well characterized by its birds, as by its mammalia ;
but in this case the deficiencies are less congpicuons, while the
peculiar and characteristic families are numerous and important,
The most marked deficiency as regards wide-spread families, is
the total absence of Fringillidee (true finches), Picide (wood-
peckers), Vulturide (voltures), and Phasianide (pheasants),
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and among prevalent Oriental groups, Pycnunotide (bulbuls),

Phyllomnithide (green bolbuls), and Megalamides (bevbeta), ae I

families whose absence is zignificant. Nine families are peculiar
to the region, or only just pass its limits in the case of single
species. These are Paridiseidse (paradise-birds), Meliphagidme
(honey-suckers), Menuridee (Iyre-birds), Atrichide (scrub-birds),
Cacatuide (cockatoos), Platycercide (broad-tailed and grass-
paroquets), Trichoglosside (brush-tongued paroquets, Megapo-
- diide (mound-makers), and Casunariide (cassowaries). There are
also eight very characteristic families, of which four—Pachy-
cephalide (thick-headed shrikes), Campephagide (caterpillar
shrikes), Diceidm (flower-peckers), and Artamide (swallow-
shrikes)—are feebly represented elsewhere, while the other four
—Ploceidie (weaver-finches), Aleredinide (kingfishers), Podargide
(frog-months), and Columbide (pigeons)—although widely dis-
tributed, are here unusually abundant and varied, and (except
in the case of the Ploceide) better represented in the Australian
than in any other region. Of all these the Meliphagidzse (honey-
suckers) are the most peculiarly and characteristically Australian.
This family abounds in genera and species ; it extends into every
part of the region from Celebes and Lombock on the west, to
the Sandwich Islands, Marquesas, and New Zealand on the east,
while not a single species overpasses its Jimits, with the excep-
tion of one (Ptilatis limbata) which abounds in all the islands of
the Timorese group, and has crossed the narrow strait from
Lombock to Baly; but this can hardly be considered to impugn
the otherwise striking fact of wide diffusion combined with
strict limitation, which characterizes it. This family is the more
important, because, like the Trichoglosside or hl"flﬂlljtﬂngued
paroquets, it seems to have been developed in co-ordination with
that wealth of nectariferous flowering shrubs and trees which is
one of the marked features of Australian vegetation, It probably
originated in the extensive land-area of Australia itself, and
thence spread into all the tributary islands, where it has become
varionsly modified, yet always in such close adaptation to the
other grent features of the Anstralian fauna, that it seems nnable
to maintain itself when subject to the competition of the move
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varied forms of life in the Oriental region ; to which, possessing
great powers of flight, some species must oceasionally have emi-
grated. Its presence or absence serves therefore to define and
limit the Australian region with a precision hardly to be
cqualled in the case of any other region or any other family of
Liirds.

The Trichoglosside, as already intimated, are another of these
peeuliarly organized Australian families,—parrots with an ex-
tensile brush-tipped tongue, adapted to extract the nectar and
pollen from flowers. These are also rigidly confined to this
region, but they do not range so completely over the whole of it,
being absent from New Zealand (where however they are repre-
sented by a closely allied form Nestor), and from the Sandwich
Islands. The Paradiseidee (birds of paradise and allies) are
another remarkable family, confined to the Papuan group of
Islands, and the tropical parts of Australia. The Megapodiide.
(or mound-builders) are another most remarkable and anomalous
group of birds, no doubt specially adapted to Australian con-
ditions of existence, Their peculiarity congists in their laying
enormous eggs (at considerable intervals of time) and burying
them either in the loose hot sand of the beach above high-water
mark, or in enormous mounds of leaves, aﬁ::ks, enrth, and refuse
of all kinds, gathered together by the birds, whose feet and
claws are enlarged and strengthened for the work. The warmth
of this slightly fermenting mass hatches the eggs; when the
young birds work their way out, and thenceforth take care of
themselves, as they are able to ran quickly, and even to fly short
distances, as soon as they are hatehed. This may perhaps be an
adaptation to the peculiar condition of so large a portion of
Australia, in respect to prolonged droughts and scanty water-
supply, entailing a periodieal scarcity of all kinds of food. In such
a country the eonfinement of the parents to one spot during the
lomg period of incubation wounld often lead to starvation, and the
consequent death of the offspring. But the same birds with free
power to roam about, might readily maintain themselves. This
peculiar constitution and habit, which enabled the Megapodii to
maintain an existence under the unfavourabile conditions of their
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original habitat gives them a great advantage in the luxuriant h,_

islands of the Moluccas, to which they have spread. There
they abound to a remarkable extent, and their eggs furnish a
luxurious repast to the natives. They have also reached many
of the smallest islets, and have spread beyond the limits of the
region to the Philippines, and North-Western Borneo, as well
as to the remote Nicobar Islands.

The Platycercide, or broad-tailed paroquets, are another
wide-spread Australian group, of weak structure but gorgeously
coloured, ranging from the Moluccas to New Zealand and the
Society Islands, and very characteristic of the region, to which
they are strictly confined. The Cockatoos have not quite so
wide a range, being confined to the Austro-Malayan and Austra-
lian sub-regions, while one species extends into the Philippine
Islands. The other two peculiar families are more restricted in
their range, aud will be noticed under the sub-regions to which
they respectively belong.

OF the characteristic families, the Pachycephalide, or thick-
~ headed shrikes, are especially Australian, ranging over all the

region, except New Zealand ; while only a single species has
spread into the Oriental, and one of doubtful affinily to the
Ethiopian region. The Artamidw, or swallow-shrikes, are also
almost wholly confined to the region, one species only extending
to India. They range to the Fiji Islands on the east, but only
to Tasmania on the south. These two families must be con-
sidered as really peculiar to Australia. - The Podargida, or frog-
mouths—Ilarge, thick-billed goat-suckers—are strange birds very
characteristic of the Australian region, although they have
representatives in the Oriental and Neotropical regions. Cam-
pephagidse (caterpillar-shrikes) also abound, but they are fairly
represented both in India and Africa. The Ploceidse, or weaver-
birds, are the finches of Australia, and present a variety of
interesting and beautiful forms.

We now come to the kingfishers, a cosmopolitan family of
birds, yet so largely developed in the Australian region as to
deserve special notice.  T'wo-thirds of all the genera are found
here, and no less than 10 out of the 19 genera in the family are

*.. &
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uliar to the Australian region. Another of the universally dis-
tributed families which have their metropolis here, is that of the
Columbide or pigeons. Three-fourths of the genera have represen-
tatives in the Australian region, while two-fifths of the whole are
confined to it; and it possesses as many species of pigeons as any
other two regions combined. It also possesses the most remark-
able forms, as exemplified in the great crowned pigeons (Goura)
and the hook-billed Didunculus, while the green fruit-pigeons
(Ptilopus) are sometimes adorned with colours vying with those
of the gayest parrots or chatterers, This enormous development
of a family of birds so defenceless as the pigeons, whose rude
nests expose their egas and helpless young to continual danger,
may perhaps be correlated, as I have suggested elsewhere (Ibis,
1865, p. 366), with the entire absence of monkeys, cats, lemurs,
weasels, civets and other arboreal mammals, which prey on eaos
and young birds. The very prevalent green colour of the upper
part of their plumage, may be due to the need of concealment

Irom their only enemies—birds of prey; and this is rendered

more probable by the fact that it is among the pigeons of the
gmall islands of the Pacific {where hawks and their allies ave ex-
ceedingly scarce) that we alone meet with species whose entire
plumage is a rich and conspicuous yellow, Where the need of
concealment is least, the brilliancy of colour has attained its
maximum.  We may therefore look upon the genus Pilopus,
with its fifty species whose typical coloration is green, with
patches of bright blue, red, or yellow on the head and breast,
as a special development suited to the tropical portion of the
Australian region, to which it is almost wholly confined.

1t will be seen from the sketch just given, that the ornitho-
logical features of the Australian region are abmost as remark-
nble as those presented by its Mammalian fauna; and from the
fuller development attained by the aérial class of birds, much
more varied and interesting. None of the other resions of the
earth can offer ws so many families with special points of
interest in structure, or habits, or general relations. The
paradise-birds, the honeysuckers, the brush-tongued paroquets,
tlie mound-builders, and the cassowaries—all strietly peenlinr
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to the region—with such remarkable developments as we ha
indicated in the kingfishers and pigeons, place the ﬁuﬂtrnliﬁ
region in the first rank for the variety, singularity, and interest
of its birds, and only second to South America as regards
numbers and beauty.

Reptiles—In Reptiles the peculiarity of the main Australian
region is less marked, although the fauna is sufficiently distinet.
There is no family of snakes confined to the region, but many
peculiar genera of the families Pythonide and Elapide. About
two-thirds of the Australian snakes belong to the latter family,
and are poisonons ; so that although the Crotalide and Viperidee
are absent, there are perhaps a larger proportion of poisonous
to harmless snakes than in any other part of the world., Acecord-
ing to Mr. Gerard Irefft the proportion varies considerably in the
different eolonies. In Victoria, New South Wales, and Queens-
land the proportion is about two to one; in West Australia

three to one; and in South Australia six to one. In Tasmania q

there are only 3 species and all are poisonous. The number
of species, as in other parts of the world, seems to increase
with temperature, The 3 in Tasmania have increased to 12
in Victoria, 15 in South Australia and the same in West
Australia; 31 in New South Wales, and 42 in sub-tropical
Queensland.

The lizards of Australia have lately been catalogned by Dr.
Giimther in the concluding part of the " Voyage of the Erebus
and Terror” issued in 1875, They belong to 8 families, 8 of
which are peculiar; 57 genera of which 36 are peculiar; and
about 140 species, all but 2 or 3 of which are peculiar. The
scinks and geckoes form the great bulk of the Australian
lizards, with a few Agamide, Gymnopthalmide, and Varanide,
The three peculiar families are the Pygopodide, Aprasiide and
Lialide ; comprising only 4 genera and 7 species. The above
all belong to Australia proper. Those of the other sub-regions
are few in npumber and will be noticed under their respective

localities. They will perhaps bring up the number of genera o

70. West and South Australin seem to offer much peculiarity
in their lizards; these districts possessing 12 peculiar genera,
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ile a much smaller number are confined to the East and

“South-East, or to the North.

v

Among the fresh-water turtles of the family Chelydidie
there are three peculiar genera—Cleloding, Chelemys, and Elseyu,
all from Australia.

Amplalia.—No tailed amphibians are known from the whole
region, but no less than eleven of the families of tail-less Batra-
chians (toads and frogs) are known to inhabit some part or
other of it. A peculiar family (Xenorhinide), consisting of
a single species, is found in New Guinea; the true toads
(Bufonidee) are only represented by a single species of a pecu-
liar genus in Australia, and by a Bufo in Celebes. Nine of the
families are represented in Australia itself, and the following
genera are peculiar to it :—Pscudophrime (Phryniscide), Pachy-
batrachus, and Chelydobatrachus (Engystomydse) ; Helioporus
wAlytide) ; Pelodyras and Chirodyras (Pelodiyads); Notaden
(Bufonidm).

Fresh-water Fish—There is only one peculiar family of fresh-
water fishes in this region—the Gadopside—represented by a
single genus and species. The other species of Australia belong
to the families Trachinidwe, Atherinide, Mugillide, Siluride,
Homalopterse, Haplochitonide, Galaxide, Osteoplossidie, Sym-
branchidee, and Sirenoidei ; most of the genera being peculiar,
The large and widely-distributed families, Cyprinodontidie and
Cyprinide, are absent. The most remarkable fish is the recently
discovered Cerafodus, allied to the ILepidosiren of Tropical
America, and Profopterus of Tropical Africa, the three species
constituting the Sub-class Dipnoi, remains of which have been
found fossil in the Triassic formation,
 Summary of Australion Vertebrato.—In order to complete
our general sketch of Australian zoology, and to afford materials
for comparison with other regions, we will here summarize the
distribution of Vertebrata in the entire Australian regiom, as
given in detail in the tables at the end of this chapter. When
an undoubted Oriental family or genus extends to Celebes only

~ ; : : ;
" we do not count it as belonging to the Australian region, that

island being so very anomalous and intermediate in character,
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The Australian vegion, then, possesses examples of 18 familjes
of Mammalia, 8 of which are peculiar; Tl of Birds, 16 bei
peculinr; 31 of Reptiles, 4 being peculiar; 11 of Amphibia, with
1 peculiar; and 11 of Fresh-water fish, with 1 peculiar. In all,
142 families of Vertebrates, 30 of which are almost or quite
confined to it, or between one-fourth and one-fifth of the whole
number,

The genera of Mammalia ocemrring within the limits of this
region are 70, of which 45 are almost, or quite, confined to it.

Of Land-Birds there are 296 genera, 196 of which are equally
limited. The proportion is in both cases very nearly five-
eighths.

This shows a considerable deficiency both in families of Ver-
tebrates and genera of Mammalia, as compared with the Oriental
and Ethiopian regions; while in genera of Birds it iz g litile
superior to the latter in total numbers, and considerably so in

the proportion of peculiar types. w,

Supposed Land Connection betiween Australia and South America,

We may now consider how far the different classes and orders
of vertebrates afford indications that during past ages there
has been some closer connection between Australin and South
America than that which now exists.

Among Mammalia we have the remarkable fact of a group
of marsupials inhabiling South America, and extending even
into the temperate regions of North America, while s s
found in no other part of the globe beyond the limits of the
Australian region ; and this has often been held to be evidence
of a former connection between the two countries. A prelimi-
nary ohjection to this view is, that t}.:e opossums seem to he
rather a tropical group, only one species reaching as far as 42°
south latitude on the west coast of South America; but what-
ever evidence we have which seems to require a former union
of these countries shows that it took place, if at all, towards their
cold southern limits, the tropical faunas on the whole showing
no similarity. This is not a very strong ohjection, since climates
may have changed in the south to as great an extent as we

e . "= R e . s
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know they have in the north. Perhaps a more important con-
sideration is, that Didelphys is a family type unknown in Aus-
tralin; and this implies that the point of commeon origin is very
remote in geological time. But the most conclusive fact is that
in the Eocene and Miocene periods this very family, Didel-
phyide, existed in Europe, while it only appeared in America
in the Post-pliocene or perhaps the Pliocene period; so that it
i really an Old-World group, which, though long since extinct
in its birthplace, has survived in Ameriea, to which country it
is a comparatively recent emigrant. Primeval forms of marsu-
pials we know abounded in Europe during much of the Secondary
epoch, and no doubt supplied Australia with the ancestors of
the present fauna, It is clear, thereforve, that in this case there
is not a particle of evidence for any former union between
Australia and South Ameriea; while it is almost’demonstrated
that both derived their marsupials from a common source in the
northern hemisphere,

Birds offer us more numerons but less elearly defined cases of
this kind. Among Passeres, the wonderful lyre bird (Menyra)
is believed by some ornithologists to be decidedly allied to the
South American Pteroptochide, while others maintain that
it is altogether peculiar, and has no such affinity. The Aus-
tralian Pachyeephalidse have also been supposed to find their
nearest allies in the American Vireonide, but this is, perhaps,
equally problematical. That the mound-makers (Megapodiidae)
of the Australian region are more nemly allied to the South
American curassows (Cracide) than to any other family, is per-
haps better established ; but if proved, it is probably due, as in
the case of the marsupials, to the survival of an ancient and
once wide-spread type, and thus lends no support to the theory
of a land conuection between the two regions. A recent author,
Professor Garrod, classes Phaps and other Australian genera of
pigeons along with Zenaida and allied South American forms;
but here again the affinity, if it exists, is so remote that the ex-
planation already given will suffice to account for it. There
remain only the penguins of the genus FEudyptes; and these
have almost certainly passed from one region to the other, but
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no actual land connection is required for birds which can cross
considerable arms of the sea.

Reptiles again seem to offer no more support to the view than
do mammalia or birds, Among snakes there are no families in
common that have not a very wide distribution. Among lizards
the Gymnopthalmids are the only family that favour the
notion, since they are found in Australia and South America,
but not in the Oriental region. Yet they occur in both the
Palwarctic and Ethiopian regions, and their distribution is alto-
gether too erratic to be of any value in a case of this kind;
and the same remarks apply to the fortoises of the family
Chelydidee.

The Amphibia, however, furnish us with some more decided
facts. 'We have first the family of tree-frogs, Pelodryade, con-
fined to the two regions ; Liforie, a genus of the family Hylidie
peculiar to Aunstralia, but with one species in Paragnay ; and in
the family Discoglosside, the Australian genus Chiroleptes has
its nearest ally in the Chilian genus Calyplocephalus.

Fresh-water fishes give yet clearer evidence. Three groups are
exclusively found in these two regions ; A phritis, n fresh-water
genus of Trachinidse, has one species in Tasmania and two
others in Patagonia; the Haplochitonidse inhabit only Terra del
Fuego, the Falkland Islands and South Australia; while the
genus Galazios (forming the family Galaxide) is confined to
South Temperate America, Australia, and New Zealand. We
have also the genus Osteoglossum confined to the tropical
rivers of Eastern South America, the Indo-Malay Islands and

Australin.
It is important here to notice that the heat-loving Reptilia

afford hardly any indications of close affinity between the two
regions, while the cold-enduring amphibia and fresh-water
fish, offer them in abundance. Taking this fact in con-
nection with the absence of all indications of close affinity
among the mammalia and terrestrial birds, the conclusion seems
inevitable that there has been no land-connection between the
two regions within the period of existing species, genera, or
families, Yet some interchange of amphibia and fresh-water
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fishes, as of plants and insects, has undoubtedly occurred, but
- this has been effected by other means. If we look at a globe
we szee at once how this interchange may have taken place.
Immediately sonth of Cape Horn we have the South Shetland
Islands and Graham’s land, which is not improbably continuous,

or nearly so, with South Victoria land immediately to the soutlh

of New Zealand. The intervening space is partly occupied

by the Auckland, Campbell, and Macquaries’ Islands, whicl,
there is reason to believe are the relics of a great southern ex-
tension of New Zealand. At all events they form points which
would aid the transmission of many organisms; and the farthest

of the Macquaries’ group, Emerald Island, is only 600 miles from
the outlying islets of Victoria land. The ova of fish will survive

a considerable time in the air, and the successful transmission of
salmon ova to New Zealand packed in ice, shows how far they
might travel on icebergs. Now there is evidently some means
‘? by which ova or young fishes arve carried moderate distances, from
the fact that remote’alpine lakes and distinct river systems often

have the same species. Glaciers and iceberzs generally have pools

' of fresh water on their surfaces ; and whatever cause transmits fish

to an isolated pond might occasionally stock these pools, and by
i this means introduce the fishes of one southern island into
k another, Batrachians, which are equally patient of cold, might
be transported Dy similar means ; while, as Mr. Darwin has so

i well shown, (Origin of Species, Gth Ed. p. 345) there are various
| known modes by which plants might be transmitted, and we
| need not therefore be surprised that botamists find a much
| greater similarity between the production of the several Southern
lands and islands, than do zoologists. Tt is important to notice

that, however this intercornmunication was effected, it has. con-

! tinned down to the epoch of existing species ; for Dr. Giinther
[' finds the same species of fresh-water fish (Galazins aftenuatus)
inhabiting Tasmania, New Zealand, the Falkland Islands, and

Temperate South America; while another species is common to

w New Zealand and the Auckland Islands. We cannot believe
" that a land connection has existed between all these remote
lands within the period of existence of this one species of fish,

P D
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not only on account of what we know of the permanence ofy=__

continents and deep oceans, but because such a connection must

have led to much more numerous and important cases of simi-
larity of natural productions than we actually find, And if
within the life of species such interchange may have taken
place across seas of greater or less extent, still more easy is it
to understand, how, within the life of genera and families, o num-
ber of such interchanges may have occurred ; yet always limited
to those groups whose conditions of life render transmission
possible. Had an actual land connection existed within the
temperate zone, or during a period of warmth in the Antarctic
regions, there would have been no such striet limitations to the
inter-migration of animals. Tt may be held to support the view
that floating ice has had some share in the transmission of fish
and amphibia, when we find that in the case of the narrow
tropical sea dividing Borneo from Celebes and the Moluceas, no
proportionate amount of transmission has taken place, but
numerous species, genera, and whole families, terminate abruptly
at what we have other reasons for believing to be the furthest
limits of an ancient continent. We can hardly suppose, how-
ever, that this mode of transmission would have sufficed for
such groups as tree-frogs, which are inhabitants of the more
temperate or even warm portions of the two southern lands.
Some of these cases may perhaps be explained by the supposi-
tion of a considerable extent of land in the South-Temperate and
Antaretic regions now submerged, and by a warm or temperate
climate analogous to that which prevailed in the Aretic regions
during some part of the Miocene epoch; while uthet_-a may be
due to cases of survival in the two areas of once ‘:‘r‘l‘dEvﬂpTEal:l
pported in the case of the Amphibia by the

groups, a yiew 8u
groups are spread over

erratic manner in which many of the

the globe. , )
Trom an examination of the facts presented by the vari-

ous classes of vertebrates, we are, then, led to the conclusion,
that there is no evidence of a former land-connection be-

tween the Australian and Neotropical regions ; but that the

varions scattered resemblances in their natural productions

¥
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that undoubtedly occur, are probably due io three distinct
canses.

First, we have the American Didelphyidm, among Mammals,
and the Cracidse, among birds, allied respectively to the Marsu-
pials and the Megapodiide of Aunstralia. This is probably more
a coincidence than an affinity, due to the preservation of ancient
wide-spread types in two remote areas, each cut off from the
great northern continental masses, in which higher forms were
evolved leading to the extinction of the lower types. In each
of these southern isolated lands the original type would undergo
a special development ; in the one case suited to an arboreal
existence, in the other to a life among arid plains.

The second case is that of the tree-frogs, and the genus Osteo-
glossum among fishes; and is most likely due to the extension
and approximation of the two southern continents, and the exist-
ence of some intermediate lands, during a warm period when
facilities would be afforded for the transmission of a few or-
ganisms by the causes which have led to the exceptional diffusion
of fresh-water productions in all parts of the world. As however
Osteoglossum oceurs also in the Sunda Islands, this may be a case
of survival of a once wide-spread group.

The third case is that of the same genera and even species of
fish, and perhaps of frogs, in the two countries ; which may
be due to transmission from island to island by the aid of float-
ing ice, with or without the assistance of more intervening
lands than now exist,

Having arrived at these conclusions from a consideration of
the vertebrata, we shall be in a position to examine how far
the same causes will explnain, or agree with, the distribution of the
invertebrate groups, or elucidate any special difficulties we may
meet with in the relations of the sub-regions.

Tnsccts.

The insects of the Australian region are as varied, and in
some respects as peculiar as its higher forms of life. As we
have already indicated in our sketch of the Oriental region, a
vast number of forms inhabit the Austro-Malay sub-region

e DD 2
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which are absent from Australia proper. Such of these as are
common to the Malay archipelago as o whole, have been already
noted ; we shall here confine ourselves more especially to the
groups peculiar to the region, which are almost all either
Australinmn or Austro-Malayan, the Pacific Islands and New
Zealand being very poor in insect life.

Lepidoptera—Australia itself is poor in butterflies, except in
its northern and more tropical parts, where green Ornithoplerc
and several other Malayan forms occur. In South Australia
there are less than thirty-five species, whereas in Queensland there
are probably over a hundred. The peculiar Australian forms
are few. In the family Satyride, Xeniea and Heteronympha,
with Hypocista extending to New Guinea; among the Lycee-
nidie, Ogyris and Utiee are confined to Australia proper, and
Hypochrysops to the region; and in Papilionide, the remark-
able Euryeus is confined to Australia, but is allied to Furyades,
a genus found in Temperate South America (La Plata), and to
the Parnassius of the North-Temperate zone.

The Austro-Malay sub-region has more peculiar forms. Hama-
dryas, a genus of Danaidie, approximates to some South American
forms ; Hyades and Hyantis are remarkable groups of Morphidee;
Mynes and Prothoé are fine Nymphalide, the former extending to
Queensland ; Dicallancura, a genus of Erycinide, and Elodina,
of Pieride, are also peculiar forms. The fine AEgeus group of
Papilio, and Priemus group of Ornithoptert, also belong excln-
sively to this region.

Yois is confincd to the Fiji Islands, Bletogona to Celebes, and
Aeropthalmia to New Zealand, all genera of _Suff}'rif]m Seven-
teen genera in all are confined to the Australian region. ‘ .

Among the Sphingina, Pollanisus, a genus of Lygenide, is
Australian ; also four genera of Castniide—Synemon, Euschemaon,
Damias, and Cocytia, the latter being confined to the Papuan
islands. The oceurrence of this otherwise purely South American
family in the Australian region, as well as the affinity of Buryeus
and Euryades noticed above, is interesting ; but as we have seen
that the genera and families of insects are more permanent than
those of the higher animals, and as the groups in question are

»
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confined to the warmer parts of both countries, they may be best
explained as cases of survival of a once wide-spread type, and
may probably date back to the period when the ancestors of the
Marsupials and Megapodii were cut off from the rest of the world.

Coleaptera—The same remark applies here as in the Lepidop-
tera, respecting the affinity of the Aunstro-Malay fauna to that of
Indo-Malay Islands; but Australia proper is much richer in
beetles than in butterflies, and exhibits much more speciality.
Although the other two parts of the Australian region (Polynesia
and New Zealand) are very poor in beetles, it will, nevertheless,
on the whole compare favourably with any of the regions except
the very richest.

Cicindelide are not very abundant. Werates and Tricondyla
are the characteristic genera in Austro-Malaya, but are absent
from Australia, where we have Zetrache as the most character-
istic genus, with one species of Megacephala and two of Distyp-
sidera, a genus which is found also in New Zealand and some
of the Pacific Islands. The occurrence of the South American
genus, Telrache, may perhaps be due to a direct transfer by
means of intervening lands during the warm southern period ;
but considering the permanence of coleopterous forms (as shown
by the Miocene spercies belonging almost wholly to existing
genera), it seems more probable that it is a case of the survival
of a once wide-spread group.

Carabide are well represented, there being no less than 94
peculiar genera, of which 19 are confined to New Zealand, The
Australian genera of most importance are Carenum (68 species),
Promecoderys (27 species), Silphomorpha (32 species), Adelofopus
(27 species), Searaphites (25 species), Notonomus (18 species),
Gnathorys (12 species), Eutoma (9 species), Enigme (15 species),
Lacordairea (8 species), Pamborus (8 species), Catadromus (4 spe-
cies)—the latter found in Australia and Celebes. Common to
Australia and New Zealand are Mecodema (14 species), Homalo-
sona (32 species), Dievachile (12 species), and Seopodes (5 species).
The laTEFT genera, confined to New Zealand only, are Metaglymma
(8 species), and Demetrida (3 species). The curious genus
Pscudomorpha (10 species), is divided between California, Brazil,
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and Australin; and the Australian genera, Adelofopus, Silpho-
morpha, and Sphallomorpha, form with it a distinct tribe of Cole-
optera, These being all confined to the warmer regions, and having
so seattered a distribution, are no doubt the relics of a wide-
spread gronp. The Australian genus, Promecoderus, has, how-
ever, closely allied genera (Cuseclius and its allies), in Chili and
Patagonia; while two small genera confined to the Auckland
Islands (Heferodactylus and Pristancyelus) are allied to a group
found only in Terra-del-Fuego and the Falkland Islands,
(Migadops) ; and in these cases we may well believe that a direct
transmission has taken place by some of the various means
already indicated.

In Lucanide, Australia is only moderately rich, having 7
peculiar genera. The most important ave Ceratognathius and Riys-
sonotus, confined to Australia; Lissofes to Australia and New
Zealand ; Lamprima to Australia and Papua. Mitophyllus and
Dendroblaz inhabit New Zealand only ; while Syndesus is found
in Australia, New Caledonia, and tropical South America.

The beautiful Cetoniide are poorly represented, there being
only 3 peculiar genera ;—Sehizorhina, mainly Australian, but
extending to Papua and the Moluccas; Anacamptorhing, con-
fined to New Guinea, and Sternoplus to Celebes. Lomaptera is
very characteristic of the Austro-Malay Islands. This almost
tropical family shows no approximations between the Australian
and Neotropical fannas,

In Buprestida, the Australian region is the richest, possessing
no less than 47 genera, of which 20 are peculiar to it. Of these, 15
are peculiar to Australia itself, the most important being Stig-
modera (212 species), Ethon (13 species), and Nascio (3 spﬂcl?.ﬂj s
Ciisseds (17 species), and the magnificent Culodema ::3 species),
are common to Australia and Austro-Malaya; while Swuibus
(10 species) and Anthazomorpha (4 species), ‘i'r‘it}l some smaller
groups, are peculiarly Austro-Malayan. I.H this Ifmmly oeur
several points of contact with the Neotropical region, Stigmo-
dera is said to have a species in Chili, while there are undoubt-
edly several allied genera in Chiliand South Temperate America.

The genus Curis has 5 Australian and 3 Chilian species, and

%
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Acherusie has 2 species in Brazil, 1 in. Australia. These re-
semblances may probably have arisen from intercommunication
during the warm southern period, when floating timber would
oceasionally transmit a few larvee of this family from island to
island across the antarctic seas. When the cold period returned,
they would spread northward, and become more or less modified
under the new physical conditions and organic competition, to
which they were subjected.

We now come to the very important group of Longicorns, in
which the Australian region as a whole, is very rich, possessing
360 genera, of which 263 are peculiar to it. Of these about 50
are confined to the Austro-Malay Islands, 12 to New Zealand,
and the remainder to Australia proper with Tasmania, Of the
genera confined to, or highly chavacteristic of Australia, the
following are the most important :— Cnemoplites, belonging to
the Prionids; Phoracanthe, to the Cerambycide ; Zygocera,
Hebecerus, Symphyletes, and Rhytidophore, to the Lamiide.
Confined to the Austro-Malay Islands arve Tethionea (Ceramby-
cidw) :  Tmesisternus, Arvhenotus, Micracantha, and Sybra
(Lamiide) ; but there are also such Malayan genera as Bofocera
Gnoma, Praonctha, and Sphenura, which are very abundant in
the Aunstro-Malay sub-region. A species of each of the Austra-
lian genera, Zygocera, Syllitus, and Psendocephalus, is said to
occur in Chili, and one of the tropical American genus, Hamma-
tocheerus, in tropical Australia ; an amount of resemblance
which, as in the case of the Buprestide, may be imputed
to irans-oceanic migration during the Southern warm period.
This concludes our illustrations of the distribution of some of
the more important groups of Australian insects; and it will be
admitéed that we have not met with any such an amount of
identity with the fauna of Temperate Scuth Ameriea, as to

require us to modify the conclusions we arrived at from a con-
sideration of the vertebrate groups,

Land-Shells—The distribution of many of the larger genera
of land-shells is very erratic, while others are exceedingly re-
stricted, so that it requires an experienced conchologist to
investigate the affinities of the several groups, and thus work
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out the important facts of distribution. All that can be done '3

here is to note the characteristic and peculiar genera, and any
others presenting features of special interest.

In the great family of the snails (Helicide), the only genera
strictly confined to the region are, Pavfule, now containing above
100 species, and ranging over the Pacific from the Solomon Tsles
on the west, to the Sandwich Islands and Taliti on the enst;
and Achatinella, now containing nearly 300 species, and wholly
confined to the Sandwich Tslands. Ffeifferia is confined to the
Thilippine Islands and Moluceas ; Coclilostyla to the Indo-Malay
Islands and Australia ; Beltmus oceurs in most of the insular
aroups, ineluding New Zealand, but is absent from Australia.

Among the Aciculide, the widely-scattered Truncatella is the
only genus represented. Among Diplommatinide, Diplommating
is the characteristic genus, ranging over the whole region,
and found elsewhere as far as India, with one species in
Trinidad. The extensive family Cyclostomide, is not well
represented.  Seven genera reach the Austro-Malay Islands,

one of which, Registoma, is confined to the Philippines, Molue-
cas, New Caledonia, and the Marshall Islands. OGwmphalotropis
is the most characteristic genus, ranging over the whole region ;
Callin is confined to the Philippines, Ceram, and Australia ;
Realin to New Zenland and the Marquesas. The genus Helicina
alone represents the Helicinidee, and is found in the whole region
except New Zealand. The number of species known from
Australia is perhaps about 300; while the Polynesian sub-region,
according to Mr. Harper Pease, contains over GO0 ; the Austro-
Malay ITslands will farnish probably 200; and New Zealand

aliout 100; making a total of about 1,200 species for the whole
region.
AUSTRALIAN SUB-REGIONS.

Few of the great zoological regions comprise four divisions sq
strongly contrasted as these, or which present so many interesting
problems, We have first the Austro-Malay Islands, an equatorial
forest-region teeming with varied and beautiful forms of life;
next we have Australia itself, an island-continent with its satellite
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Tasmanin, both tropical and temperate, but for the most part
arid, yet abounding in peculiar forms in all the classes of animals;
then come the Polynesian Islands, another luxuriant region of
tropical vegetation, yet excessively poor in most of the higher
groups of animals as well as in some of the lower; and lastly,
we have New Zealand, a pair of temperate forest-clad islands
far in the southern ocean, with a very limited yet strange and
almost wholly peculiar fauna. We have now to consider the
general features and internal relations of the faunas of each of
these sub-regions, together with any external relations which
have not been discussed while treating the region as a whole,

I. Austro-Malayan Sub-vegion.

The central mass on which almost every part of this sub-
region is clearly dependent, is the great island of New Guinea,
inhabited by the Papuan race of mankind; and this, with the
surrounding islands, which are separated from it by shallow seas
and possess its most marked zoological features, are termed Papua.
A little further away lie the important groups of the Moluceas
on one side and the Eastern Papuan Tslands on the other, which
possess a fauna mainly derivative from New Guinea, yet wanting
many of its distinctive types; and, in the case of the Moluccas
possessing many groups which are not Australian, but derived
from the adjacent Oriental region, To the south of these we
have the Timor group, whose fauna is clemly derivative, from
Australia, from Java, and from the Moluceas, Lastly comes
Celebes, whose fauna is most complex and puzzling, and, so far

as we can judge, not fundamentally derivative from any of the
surrounding islands.

Papue, or the New Guinea Group—New Guinea is very
deficient in Mammalin as compared with Australia, thongh this
apparent poverty may, in part, depend on our very scanty know-
ledge. As yet only four of the Australian families of Marsupials
are known to inhabit it, with nine genera, several of which
are peculiar. It also possesses a peculiar form of wild pig;
but a8 yet no other non-marsupial terrestrial mammal has been
discovered, except a rat, described by Dr. Gray as Uromys
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aruensis, but about the locality of which there seems some
doubt! Omitting bats, of which our knowledge is very imperfect,
the Papuan Mamimals are as follows :— .

Family. Genus, Bprcies,
Buide .. .. Sus 1  Eastern limit of the genus.
Muride ... ... Uromys 1 Arn Islands (1)
Dasyuride ... Phascogale 1 Agstralian genus,

e wes Anitechinis 1 i i

B «.o Dactylopsila 1 To North Anstralis only.

b oo Myoictia 1 Aru islands only.
Peramelidee ... Perameles 1 New Guinea only,
Macropodide ... Dendrolagus 2 New Guinea only,

s voo Dorcopeis 2  Papua only.
Phalangistide... Cuseus 7 Celebes to New Guinea.

5 oo Belidous 1 Australin and Moluceas.

We have here no sign of any approach to the Mammalian
fauna of the Oriental region, for though Sus has appeared, the
Muride (rats and mice) seemn to be wanting.

In Birds the case is very different, since we at once meet
with important groups, either wholly, or almost peculiar to
the Papuan fauna. According to a careful estimate, embodying
the recent discoveries of Meyer and D'Albertis, there are
350 species of Papuan land-birds comprised in 136 genera.
About 300 of the species are absolutely peculiar to the dis-
trict, while 39 of the genera are exclusively Papuan or just
extend into the Moluccas, or into North Australia where it
closely approaches New Guinea. In analysing the genera we
may set aside 31 as having a wide range, and being of no signifi-
cance in distribution ; such are most of the birds of prey, with
the genera Hirundo, Caprimulgus, Zosterops ; and others widely
spread in both the Oriental and Australian regions, as Dieaum,
Munia, Eudynamis, &e. Of the remainder, as above stated,
about 39 are peculiar to the Papuan fauna, 50 are characteristic
Australian genera ; 9 are more especially Malayan, and as much
Australian as Oriental ; while 7 only, appear to be typically
Oriental with a discontinuous distribution, none of them oceurring
in the Moluccas,

' Bee Ann. Nat. Hist., 1873, p. 418, where the species is said to inhabit

the Ara Islands and Celebes, which renders it not improbable that it may
have been carried to the former islands frowm the latter.
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This Papuan fauna is so interesting and remarkable, that it

. seems advisable to give lists of these several classes of generie
; types. . 5
, I. Genera occurring in the Papuan Islands which are charac-
teristic of the Australian region (89). Those marked with an
asterisk are exclusively Papuan.
Bylviide. .. we  Malurus, Gerygone, Pelroica, Orthonyr,
erthiidme e Olimaoterts, v
| Bittide ... o Siltella,
l Oriolidss... e Mimeba,
Campephagide ...  Gravcalus, Lalage
Dicruridme oo ECheetorhypnehus,
Muscicapid ... *Peltops, Monarcha, *Leucophanies, Micraea,
Siswra, Myiagra, *Macherirhynchus, Rhi-
- pidura, #Todopss.
Pachycephalide.., Pachyeephala.
Laniidm ... oo ®Rectes,
Corvidm ... ... Cracticus, *Gymnocorvus.
Paradiseidm ... *Paradisea, * Manucodia, *Astrapia, *Parotia,
*Lophorina, *Diphyllodes, *Xanthomelus,
w *icinnurns, *Poradigalla, * Epimachus,
*Mgum;ﬂ,*ﬁdmnﬂu, Ptilorhis, AElure-
dus, * Amblyornis. _
Meliphagide ... Mysomels, Entomophila, Glicyphila, Ptilatis,
.E' ¥ Melidectes, *Melipotes, *Melirrhophetes,
] Anthocheera, Philemon, *Euthyrhynchus,
Melithreptes,
Nectariniide ... Chaleostetha, #Cosmetira.
Artamidm v drtanias,
Pittide ... oo EMelampitia,
' Coculidm oo FCalicelthrus,
Aleedinide ... Aloyone, *Syma, Dacelo, *Tanysiplera,
i *Melidora,
Podargidm we  Podargus, FEgotheles,
Caprimulgide ... Euwrostopodus.
Cneatuidm wo Cacatua, *Microglossus, Liemetis, * Nasiterna.
Flatycercidm ... Aprosmictus
Palwornithide ... Tanygnathus, Belectus, Geaffroyus, *Cyclopsitta,
Trichoglosside ... Trichoglossus, *Charmosyna, Fos, Lorius,
Nestoridm s *Dasyptilus. 1
Columbidoe ws  Plilopus, Carpophage, Tanthenas, Reinward-
teenes, ®Trugon, *Hodcophaps, Phlogenas,
*Nidiphaps, *Gowra,
F Megapodiidee ... Talegallus, Megapodius.
- Faleonidm .o ¥ Henicoparnis.
Casunriidm Caswarius,

The chief points of interest here are the richness and speciali-
zation of the parrots, pigeons, and kingfishers; the wonderful para-
dise-birds; the honeysuckers ; and some remarkable flycatchers,
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The most prominent deficiencies, as compared with Australia,»_

are in Sylviide, Timaliide, Ploceidie, Platycercidie, and Falconidee,
II. The genera which are characteristic of the whole Malay
Archipelago are the following (10) :—

1. Erythrura ... loceidae) 6. Loriculue ... (Psittacid)
g, Pilig... itkida) 7. Macropygia ... (Columbidz)
3 0m ... .. {Aloaﬂinidma 8. Chalcophaps ... 4
4, Calaa v [Bucerotidme 8. Calenas 2
6. Dendrochelidon (Cypselide) 10, Baza ... e (Falconidie)

IIT, The curious set of genera apparently of Indo-Malayan
origin, but unknown in the Moluceas, are as follows :—

1. Eupeles Eﬂhﬂi&E} 4. Arachnothera Noctariniidm)
2. dleippe Timaliidse) 6. Prionochilus... (Dicmides)
3. Pomatorliinus s 6. Eulales Sturnidae)

The above six birds are very important as indicating past
changes in the Austro-Malay Islands, and we must say a few
words about each. (1) Eupeles is very remarkable, since the
New Guinea birds resemble in all important characters that
which is confined to Malacca and Sumatra. They are pro-
bably the survivors of a once wide-spread Malayan group.
(2) Alcippe ov Drymocataplus (for in which genus the birds
should be placed is doubtful) seems another clear case of
a typical Indo-Malayan form occuwrring in New Guinen and
Java, but in no intervening island. (3) Pomatorhinus is a most
characteristic Himalayan and Indo-Malayan genus, occurring
again in New Guinea and also in Australia, but in no interme-
diate island. The New Guinea bird seems as nearly related to
Oriental as Australian species. (4) Arachnothera is exactly
) leippr, occurring nowhere east of Borneo except in
New Guinea. (5) Prionochilus, a small black bird, sometimes
classed as a distinct genus, but evidently a_]'_liml to the Prionochili of
the Indo-Malay Islands. (6) Eulabes, the genus which contains
the well known Mynahs of India, extends east of Java as far as
Flores, but is not found in Celebes or the Moluccas, The two New
(Ginea species are sometimes classed in different genera, but they
are undoubtedly allied to the Mynahs of India and Malaya.

We find then, that while the ornithology of New Guinea is

3
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,q(prcemineutly Australian in character and possesses many peculiar

developments of Australian types, it has also—as might be ex-
pected from its geographical position, its climate, and its vege-
tation—received an infusion of Malayan forms, But while one
group of these is spread over the whole Archipelago, and ocea-
sionally beyond it, there is another group which presents the
unusual and interesting feature of discontinuous distribution,
jumping over a thousand miles of island-studded sea from Java
and Borneo to New Guinea itself. It is a parallel case to that
of Java in the Oriental region, which we have already discussed,
but thésuggested explanation in that case is more difficult to
apply here. The recent soundings by the Challenger show us,
that although the several islands of the Molueeas are surrounded
by water from 1,200 to 2,800 fathoms deep, yel these seas form
inclosed basins with rims not more than from 400 to 900
fathoms deep, suggesting the idea of great lakes or inland seas
which have sunk down bodily with the surrounding land, or that
enormous local and restricted elevations and subsidences have
here occurred. We have also the numerous small islands and coral
banks south of Celebes and eastward towards Timor-Laut and the
Aru Islands, indicating great subsidence; and it is possible that
there was an extension of Papua to the west, approaching suffi-
ciently near to Java to receive occasional straggling birds of Indo-
Malay type, altogether independent of the Moluceas to the north.

Bright Colours and Ornamental Plumage of New Guinea Birds,
—One of the most striking features of Papuan ornithology is the
large proportion which the handsome and bright-coloured birds
bear to the more obscure species. That this is really the case
has been ascertained by going over my own collections, made at
Aru and New Guinea, and comparing them with my collection
made at Malacea—a distriet remarkable for the number of hand-
some birds it produces. Using, as nearly as possible, the same
standard of beauty, about one-third of the Malacea birids may be
classed as handsome,! while in Papua the proportion comes out
exactly one-half. This is due, in part to the great abundance of

11 also find ubnuttl-hiﬁ proportion in my Amazonian collections, even
counting all the humming-birds, parrots, and toncans as handsome birds,
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f}:ﬂi}%ﬂ;iﬂ:ﬂis;;ﬂi Iur}lles], almcr.st‘ all of which are beantiful o
well as to the n’umemus ?u?ng;sfh::sw}nd‘ ';1'3 ""’E?J" hm“tlf“!i y
BTG, * Theh o Shie i s , most of which are excessively
Tl —y hm absence of thm_shes, and ﬂ:}ﬂ very
i : .war lers, shrikes, and Timaliidse, which are

. oured groups ; and, lastly, the presence of numerous gay
pittas, flycatchers, and the unequalled family of paradise-birds.

A large number of birds adorned with metallic plumage is alsoa
n!ur'ked ‘feature of this fauna, more than a dozen generga being so
distinguished. Among the remarkable forms ave Peltops n?’.[}'-
cati:hm:, long classed as one of the Indo-Malayan Eur?lr;&milim
wln.ch it %'esembles both in bill and coloration ; Muﬂf;wr*::r?ayﬂchu;
curious little boat-billed flycatchers ; and Todopsis, a group -:Ft‘rer—:
restrial flycatchers with the brilliant colours of Paia‘at;rr Malwrus.
The paradise-birds present the most wonderful developments ui‘
plumage and the most gorgeous varieties of colour, to be fonnd
among passerine birds. The great whiskered-swift, the handsomest V
bird in the entire family, has its head-quarters here. Among king-
ﬁslm?s the elegant long-tailed Tanysiptere: ave preeminent, whether
for singularity or beauty. Among parrots, New Guinea possesses
the great black cockatoo, one of the largest and most singular birds
in the order; Nusiterna, the smallest of known parrots; and
Charmosyna, perhaps the most elegant. Lastly, among the
pigeons we have the fine crowned-pigeons, the largest and most
remarkable group of the order.

Plate X. lustrating the Ornithology of New Guinea.—The
wonderful ornithological fauna we have just sketched, could
only be properly represented in a series of elaborate coloured
plates. We are obliged here to confine ourselves to representing

a few of the more remarkable types of form, as samples of the
great number that adorn this teeming bird-land. The large

central figure is the fine twelve-wired paradise-bird (Epimachus
albus), one of the most beautiful and remarkable of the family.
Its general plumage appears, ab first sight, to be velvety blrfck;
but on closer examination, and hy holding the bird in various
lights, it is found that every part of it glows with the most €x-
quisite metallic tints—rich bronze, intense violet, and, on the
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parrots, cockatoos, and lories, almost all of which are beantiful ;h_
and of pigeons, more than half of which are very beautiful; as
well as to the numerouns kingfishers, most of which are excessively .
brilliant. Then we have the absence of thrushes, and the very
small numbers of the warblers, shrikes, and Timaliidwe, which are
dull-celoured groups ; and, lastly, the presence of numerous gay
pittas, flycatchers, and the unequalled family of paradise-birds.
A large number of birds adorned with metallic plumage is alsoa
marked feature of this fauna, more than a dozen genera being so
distinguished. Among the remarkable forms arve Pelfops, a fly-
catcher, long classed as one of the Indo-Malayan Eurylemidas,
which it resembles both in bill and coloration ; Macherirhynchus,
curious little boat-billed flycatchers ; and Todopsis, a group of ter-
restrial flycatchers with the brilliant colours of Pitta or Malurus.
The paradizse-birds present the most wonderful developments of
plumage and the most gorgeous varieties of colour, to be found
among passerine birds. The great whiskered-swift, the handsomest
bird in the entire family, has its head-quarters here. Among king-
fishers the elezant long-tailed Tanysiptere are preeminent, whether
for singularity or beauty. Among parrots, New Guinea possesses
the great black cockatoo, one of the largest and most singular birds
in the order; Nasiterna, the smallest of known parrots; and
Charmosyna, perhaps the most elegant. TLastly, among the
pigeons we have the fine crowned-pigeons, the largest and most
remarkable group of the order.

Plate X. Illustrating the Ornithology of New Guinea—The
wonderful ornithological fauna we have just sketched, could
only be properly represented in a series of elaborate coloured
plates. We are oblized here to confine ourselves to representing
a few of the more remarkable types of form, as samples of the
great number that adorn this teeming bird-land. The large
central figure is the fine twelve-wired paradise-bird (Epimachus
albus), one of the most beautiful and remarkable of the family.
Its general plumage appears, at first sight, to be velvety black;
but on closer examination, and by holding the bird in varions
lights, it is found that every part of it glows with the most ex- g
quisite metallic tints—rich bronze, intense violet, and, on the
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edges of the breast-feathers, brilliant green. An immense tuft of

‘ dense plumes of a fine orange-buff colour, springs from each side

of the body, and six of these on each side terminate in a black
curled rachis or shaft, which form a perfectly unique adornment
to this lovely bird. To appreciate this wonderful family (of
which no good mounted collection exists) the reader should
examine the series of plates in Mr. Elliot's great work on the
Paradiseidee, where every species is fizured of the size of life, and
with a perfection of colouring that leaves little to be desired.

Below the Epimachus is ome of the elegant racquet-tailed
king-hunters (Tanysiptera galatea) whose plumage of vivid blue
and white, and coral-red bill, combined with the long spatulate
tail, renders this bird one of the most attractive of the interest-
ing family of kingfishers. On a high branch is seated the little
Papuan parroquet (Charmosyna papuensis), one of the Tricho-
glosside, or brush-tongued parrots,—richly adorned in red and
yellow plumage, aud with an unusually long and slender tail. On
the ground is the well-known crowned pigeon (Goura coronala,)
a genus which is whelly confined to New Guinea and a few of
the adjacent islands. One of the very few Papuan mammals, a
tree-kangaroo (Dendrolagus inustus), is seated on a high branch.
It is interesting, as an arboreal modification of a family which in
Australia is purely terrestrial; and as showing how very little
alteration of form or structure is needed to adapt an animal to
such a different mode of life.

Fieptiles and Amphibia.—Of these classes comparatively little
is at present known, but there is evidence that the same inter-
mixture of Oriental and Australian forms that occurs in birds and
insects, is also found here. Dr. A, B. Meyer, the translator of this
work into German, and well known for his valuable discoveries in
New Guinea, has kindly furnished me with a manuseript list of
Pﬂp}mn reptiles, from which most of the information I am able
to mive is derived.

Of Snakes, 24 genera are known, belonging to 11 families. Six
of the genera are Oriental —Calamaria, Cerberus, Chrysopelea,
Lyeodon, Chersydrus, and ( Iphiophagus,  Four are Australian,
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—Morelin, Liasis, Dismenia, and Aeanthophiz; while four other%
are more especially Papuan,—Dibamus (Typhlopide), Brashy-$
orros—a sub-genus of the wide-spread Ehabdosoma (Calamariids),
found also in Timor ; Nardoa and Enygrus (Pythonide), ranging
from the Molnceas to the Fiji Islands. The rest are either com-
mon to the Oriental and Australian resions or of wide range.

Of Lizards also, 24 genera are recorded, belonging to 5 families.
Three only are peculiarly Oriental, —Fumeces, Tiaris, and Nyete-
ridiwm ; but another, Gonyocephalus, is Malayan, ranging from
Java and Borneo to the Pelew Islands, Three are Australian,—
Cyclodus, Heteropus, and Gelyre ; while six are especially Papunan,
—Keneuzin (extending to the TPhilippines), Elania, Carlia (to
North Australia), Lipinia (to the Philippine Islands), and 7'ri-
bolonotus,—all belonging to the Scincidm ; and Adrya belonging
to the Agamide, We must add Cryploblepharus, which is con-
fined to the Australian region, except a species in Mauritius.
The other genera have a wider distribution. v

The preponderant Oriental element in the snakes as compared
with the lizards, is suggestive of the dispersal of the former being
dependent on floating trees, or even on native canoes, which for
an nunknown period have traversed these seas, and in which
various species of snakes often secrete themselves, This seems
the more probable, as snakes are usually more restricted in their
range than lizands, and exhibit less numerous examples of wide-
spread genera and species. The other orders of reptiles present

no features of interest.
Of Amphibia only 8 genera are known, belonging to 6 families, |

Rana, Hylarana, and Hyla are wide-spread genera, the former
being, however, absent from Australia. Hyperolius, Pelodryas,
Litorin, and Asterophrys are Australian; while Platymantis is
Polynesian, with a species in the Philippine Islands. Hence
it appears that the amphibia, so far as yet k!mwn, exhibit
no Oriental affinity; and this is a very suggestive fact. We
have seen (p. 29) that salt water is almost a complete barrier
to the dispersal of these creatures; so that the wholly Aus-
tralian character of the Papuan batrachia is what we might 21 |
expect, if, as here advocated, no actual land eonnection between -
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the Oriental and Australian regions, has probably oceurred during
‘the entire Tertiary and Post-tertiary periods.

Inseets—The general character of the Papuan insects has
been sufficiently indicated in our sketch of the Entomology of
the region. We will here only add, that the metallic lustre so
prevalent among the birds, is also apparent in such insects as
Sphingnotus mirabilis,a most brilliant metallic Longicorn; Lomap-
tera wallacer and Anacamplorhing fulgida, Cetonii of intense
lustre; Calodema wallacei among the Buprestide ; and the ele-
gant blue Euploli among the weevils. Even among moths
we have Cocytia durvillii, remarkable for its brilliant metallic
colours,

The Moluccas—The islands of Gilolo, Bourt, and Ceram, with
several smaller islands adjacent, together with Sanguir, and
perhaps Tulour or Salibaboo to the north-west, and the islands
from Ke to Timor-Laut to the south-east, form the group of the
Moluceas or Spice-Telands, remarkable for the luxuriance of
their vegetation and the extreme beauty of their birds and
msects. Their Mammalia are of Papuan character, with some
foreign intermixture, Two genera of the New Guinea marsu-
pials, Belideus and Cuscus, abound ; and we have also the wide-
spread Sus.  But besides these, we find no less than five genera
of placental Mammals quite foreign to the Papuan or Australian
faunas. These are 1, Cynopithecus nigrescens, found only in the
small island of Batchian, and probably introduced from Celebes,
where the same ape occurs. 2. Viverra tangalunga, a common
Indo-Malayan species of civet, probably introduced. 3. Clerpus
Lippelaphaes, var. Moluccensis, a deer abundant in all the islands,
very close to a Javan species and almost certainly introduced
Ly man, perhaps very long ago. 4. FBabiiusa alfurus, the
babirusa, found only in the island of Bourn, and perhaps origi-
rm!]}* introduced from Celebes, 5 Sorer sp, small shrews.
With the exception of the last, all these species are animals
habitually domesticated and kept in confinement by the Malays ;
and when we consider that none of the smaller Mammalia of Java
and Borneo, numbering at least fifty different species, are found

E B
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in any of the Moluccas, we can hardly suppose that such large,.

animals’ as the deer and ape, could have reached them Ly**
natural means, There is every reason to believe, therefore, that
the indigenons Mammalia of the Moluccas are wholly of Papnan
stock, and very limited in number. -

The birds are much more varied and interesting. About 200
species of land-birds are now known, belonging to 85 genera. Of
the species about 15 are Indo-Malayan, 32 Papuan, and about
140 peculiar. Of the genera only two are peculiar,—Semioptera,
a paradise bird, and Lycocoraz, a singular form of Corvide; but
there is also a peculiar rail-like wader, Habroptila. One genus,
Basilornis, is found only in Ceram and Celebes ; another, Seythrops,
is Australian, and perhaps a migrant. About 30 genera are
characteristic Papuan types, and 37 others, of more or less wide
range, are found in New Guinea and were therefore probably
derived thence, There remains a group of birds which are not
found in New Guinea, and are either Palmarvetic or Oriental,
These are 13 in number as follows :—

1, Monticola, 8, Corydalla,

2, Acrocephalus, 9. Hydrornis.

3. Clisticola, 10, Batrachostomus,
4 Hypoluis, 11. Lorieulus,

5. Criniger. 12. Treron,

6. Butalis, 13. Neopus,

7. Budytes,

Of these the Monticola, found only in Gilolo, appears to be a
straggler or migrant from the Philippine islands. A erocephatus,
of which four species occur, is a wide-spread group; one of
the Molncean birds is an Australian and another a North-Asian
species, which perhaps indicates that there has long been some
migration southward from island to island, across the Moluecas,
Cisticola is a genus of very wide range, extending to Australia,

IH{.I"PE"EHES 18 Ill"DhD.].]]j-" a modified form of a Chinese or Java-
nese species. Criniger is a pure Indo-Malay form, represented
here by three fine species, Bufalis is a Chinese species, no
doubt strageling southward, Budytes and Corydalla ave wide-
spread Oriental and Palmarctic species or slight modifications of

them. Hydrornis is a Malayan form of Pittide. Batrachostomus

is & distinct representative of a purely Indo-Malay genus, Lori-
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ewlus is Malayan, and espeeially Philippine, but it reaches as far
as Mysol. Z'reron is here at its eastern limit, and is represented
in Bourn and Ceram by one of the most beautiful species.
Neopus, a Malayan eagle, is said to occur in the Moluceas, We
find then only three characteristic Indo-Malay types in the
Moluceas,—Criniger, Batrachostomus, and Treron. All ave repre-
sented by distinet and well marked species, indicating a some-
what remote period since their ancestors entered the district
but all are birds of considerable powers of flight, so that a very
little extension of the islands in a south-westerly direction
would afford the means of transmission, but this could not well
have been by way of Celebes, because the two former genera are
unknown in that island,

It is evident, therefore, that the Moluccas are wholly Papuan
in their zoology ; yet they are no less clearly derivative, and must
have obtained their original immigrants under conditions that
rendered a full representation of the fauna impossible. Such
remarkable and dominant types as the eleven genera of Tara-
diseidee, with Chacticus, Rectes, Todopsis, Macharivhynelus, Gery-
gone, Dacelo, Podargis, Cyelopsitta, Microglossum, Nasiterna, Chal-
copsitta, and Goura,—all characteristic Papnan groups, found in
almost all the islands and most of them very abundant, are yet
totally absent from the Moluceas. Taking this, in conjunetion
with the absence of the two cenera, of Papuan kangaroos and
the other smaller groups of marsupials, and we must be
convineed that the Moluceas cannot be mere fragments of the
old Papuan land, or they would certainly, in some one or other
of their large and fertile islands, have preserved a more com-
plete representation of the parent fauna, Most of the Moluecan
birds are very distinct from the allied species of New Guinea;
and this weuld imply that the entrance of the original forms
took place at a remote period. The two peculiar genera with
clearly Papuan affinities, show the same thing. The cassowary,
found only in the large island of Ceram and distinct from any
Papuan species, would however seem to have required a land
connection for its introduction, almost as much as any of the

larger mammalia,

EE2
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Taking all the facts into eonsideration, T would sugzest as the

most probable explanation, that if the Molucecas ever formed part '

of the main Papuan land, they were separated at an early date,
and subsequently so greatly submerged as to destroy a large
proportion of their fauna. They have since risen, and have
probably been larger than at present, and rather more closely
approximated to the parent land, whence they received a con-
siderable immigration of such animals as were adapted to cross
narrow seas. This gave them several Papuan forms, but still
left them without a number of the types more especially con-
fined to the forest depths, or powerful enough to combat the
gales which often blow weaker flyers out to sea. Most of the
birds whose absence from the Moluceas is so conspicuous belong
to one or other of these claszes,

Among the most characteristic birds of the Moluccas are the
handsome erimson lories of the genern Lorius and Ess, These
are found in every island (but not in Celebes or the Timor
group) ; and a fine species of Eos, peculiarto the small islands of
Siau and Sanguir, just north of Celebes, obliges us to place
these with the Moluceas instead of with the former island, to
which they seem most naturally to belong. The crimson parrots
of the genus Eelectus are almost equally characteristic of the
Moluccas, and add greatly to the brilliancy of the ornithology of
these favoured islands,

Reptiles—The Reptiles, so far as known, appear to agree in
their distribution with the other vertebrates. In some small
collections from Ceram there were no legs than six of the genera
peculiar to the Australian region, and which were before only
known from Australin itself. These are, of snakes, Liasis and
Enygrus, genera of Pythonidee ; with Divinenie aful .Ac.:r,uﬂmpfeis
(Elapidee) ; of lizards, Cyeclodus, a genus of Scincide; and of
Amphibia, a tree-frog of the genus Pelodryas.

Insects— Peculiaritics of the Molucean Fauna—In insects the
Moluceas are hardly, if at all, inferior to New Guineaitself. The
islands abound in grand Papilios of the largest size and extreme
beauty ; and it is a very remarkable fact, that when the closely-
allied species of the Moluceas and New Guinea are compared,

™
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the former are almost always the largest. As examples may be
mentioned, Ornithoptera priamus and 0. helena of the Moluceas,
both larger than the varieties (or species) of Papua; Papiliv
ulysses and deiphobus of Amboyna, usnally larger than their
allies in New Guinea: Hestin idea, the largest species of the
genus; Diadema pandarus and Charaxes ewryalus, both larger
than any other species of the same genera in the whole archi-
pelago. Itis to be noted also, that in the Molucecas, the very
largest specimens or races seem always to come from the small
island of Amboyna; even those of Ceram, the much larger island
to which it is a satellite, being almost always of less dimensions.
Among Coleoptera, the Moluceas produce Euchirus longimanus,
one of the largest and most remarkable of the Lamellicornes ;
Sphingnotus dunningi, the largest of the Austro-Malayan Tme-
sisternine ; a Sphenura, the largest and handsomest of an exten-
sive genus; an unusually large Schizorhina (Cetoniide); and
some of the most remarkable and longest-horned Anthotribidee.
Even in birds the same law may be seen at work,—in the Tany-
siptera nais of Ceram, which has a larger tail than any other in
the genus ; in Centropus goliath of Gilolo, being the largest and
longest-tailed species; in Hydrornis maximus of Gilolo, the
largest and perhaps the most elegantly and conspicuously
coloured of all the Pittidwe; in Platycercus amboinensis, being
pre-eminent in its ample blue tail ; inthe two Moluccan lories
and Eos rubra, being more conspicuously red than the allied New
Guinea species; and in Megapodius wallacei of Bouru, being the
only species of the genus conspicuously marked and banded.
All these examples, of larger size, of longer tails or other
appendages, and of more conspicuous colouring, are probably
indications of a less severe struggle for existence in these islands
than in the larger tract of New Guinea, with a more abundant
and more varied fauna ; and this may apply even to the smaller
islands, as compared with the larger in the immediate vicinity.
The limited number of forms in the small islands compared
with a similar area in the parent land, implies, perbaps, less
competition and less danger; and thus allows, where all other
conditions are favourable, an unchecked and continuous de-
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velopment in size, form, and colour, until they become positively ¥

injurions, This law may not improbably apply to the New
Guinea fauna itself, as compared with that of Dorneo or any
other similar country ; and some of its peculiarities (such as its
wonderful paradise-birds) may be due to long isolation, and con-
sequent freedom from the influence of any competing forms.
The difference between the very sober colours of the Coleoptera,
and in a less degree of the birds, of Borneo, as compared with
their brilliancy in New Guinea, always strack me most foreibly,
and was long without any, even conjectural, explanation. It is
not the place here to go further into this most curious and
interesting subject. The reader who wishes for additional facts
to aid him in forming an opinion, should consult Mr, Darwin's
Descent of Man, chapters x. to xv.; and my own Contributions
to the Theory of Natural Selection, chapters iil. and iv.

Timor Group—Mammalia.—In the group of islands between
Java and Australia, from Lombok to, Timor inclusive, we find a
set of mammals similar to those of the Moluccas, but some of
them different species. A wide-spread species of Cuscus repre-
sents the Papuan element. A Sorez and a peculiar species of
wild pig, we may also accept as indigenous. Three others have
almost certainly been introduced. These are, (1.) Macacus eyno-
molgus, the very commonest Malay monkey, which may have
crossed the narrow straits from island to island between Java
and Timor, though it seems much more probable that it was in-
troduced by Malays, who Gﬂnﬁtﬂnﬂ}' capture and rear the young
of this species. (2.) Cerviis timoricnsis, a deer, said to be a dis-
tinet species, inhabits Timor, but it is probably only a variety of

the Cervus hippelaphus of Java. This animal is, however, much

more likely to have crossed the sea t.lmnlthe monkey. (3.) :pa.m-
dozurus faseiatus, takes the place of Viverra !Miﬂﬂfﬂﬂga in the
Moluceas, both common and wide-spread civets which are often
kept in confinement by the Malays. The Felis mcg?alut{s, long
supposed to be a native of Timor, has been nscertained by Mr.
Elliot to belong to a different country altogether.

Pirds—The birds are much more interesting, since they are
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sufficiently numerous to allow us to determine their relations,
and trace their origin, with unusual precision. There are 96
genera and 160 species ot land-birds known to inhabit this group
of islands ; and on a careful analysis, they are found to be almost
equally related to the Australian and Oriental regions, 30 geuera
being distinctly traceable to the former, and the same number {o
the latter. Their connection with the Moluceas is shown by the
presence of the genera Mimefa, Gegffroyus, Cucatua, Ptilopus, and
Tanthenas, together with Megapodius and Cerchneis represented
by Molucean species. Twracens shows a connection with
Celebes, and Seops is represented by a Celebesian species. The
connection with Australia is shown by the genera Sphweothera,
Gerygone, Myiagra, Pardalotus, Gliciphila, Amading, and Apros-
mictus ; while Milews, Hypotriorchis, Eudynamis, and Eurysto-
mis, are represented by Australian species. Other genera con-
fined to or characteristic of the Australian region, are Rhipidura,
Monarcha, Artamus, Campephaga, Pachycephala, Philemon, Ptilo-
tis, and Myzomela,

We now come to the Tndo-Malay or Javan element represented
by the following genera:

1. Turdus (T.) 11. Oriolus. 21, Yungipicus.

2. Gaocichla (T.) 12, Pericrocotns. 22, Merops.

3. Zoothera, 13, Cyornis (T.) 23. Pelargopsia.

4. Megaluros (T.) 14, Hypothymis. 24, Ceyx,

G, Orthotomus, 15, Tehitren. 25, Loricalus.

6. Pratincola (T.) 16. Lanins (T.) 26, Treron (T.)

7. Oreicola (T.) 17. Anthreptes. 27. Totreron (s.z. of Ptilopus),
8, Drymocataphus (T.) 18, Eulabes. 28, Chaleophaps (T.}

9, Parns. 19, Estrilda (T.) 20, Gallus (T.)

10, Pyenonotus, 20, Erythrura (T.) 30, Strix.

Such genera as Merops and Strix, which are as much Austra-
linn as Oriental, are inserted here becanse they are represented by
Javan species. The list is considerably swelled by genera which
have reached Lombok across the narrow strait from Baly, but
have passed no further. Such are Zoothera, Orthotomus, LPyeno-
notus, Perierocotus and Striz. A much luger number (12) stop
short at Floves, leaving only 13, indicated in the list by (T) after
their names, which reach Timor. It is evident, therefore, that
these islands have been stocked from three chief sources,—the
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Molueeas (with New Guinea and Celebes,) Australia, and Java.
The Molucean forms may well have arrived as stragglers from
island to island, aided by whatever facilities have been afforded
by lands now submerged. Most of the remainder have been de-
rived either from Australin or from Java; and as their relations
to these islands are very interesting, they must be discussed
with some detail.

Origin of the Timorese Fauna.—We must first note, that 80
species, or exactly one-half of the land-birds of the islands, ave
peculiar and mostly very distinet, intimating that the immigra-
tion commenced long enough back to allow of much specific
modification. There is also one peculiar genus of kingfishers,
Cartidonas, found only in Lombok and Flores, and more allied
to Anstralian than to Oriental types. The fine white-handed
pizeons (s. g. Leucotreron) are nlso almost peculiary one other
less typical species only being known, a native of N. Celebes,
In order to compare the species with regard to their origin, we
must first take away those of wide distribution from which no
special indications can be obtained. In this case 49 of the land-
birds must be deducted, leaving 111 species which afford good
materials for comparison. These, when traced to their origin,
show that 62 came from some part of the Australian ragion, 49
from Java or the Oriental region. But if we divide them into
two groups, the one containing the species identical with those
of the Australian or Oriental regions, the other containing allicd
or representative species peculiar to the islands, we have the fol-
lowing resulf : .

H i to the Timorese Tslands and the qrj.ﬂlil:ll ngiﬂﬂ an
ggﬂﬁrc;’l::;ﬁtiac species allied to those of the Oriental Region 19

Tatal T )

Bpecies common to the Timorese Islands and the Australian
Reaion L 18
P‘q_u_;uﬂ.“ Timorese 5|jeties allied to those of the Aunstralian Regmn 44

Total ek s wFa viw ven a1 o B2

This table is very important, as indicating that the connection
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with Australia waz probably earlier than that with Java; since
the majority of the Australian species have become modified,
while the majority of the Oriental species have remained nn-
changed. This is due, no doubt, in part to the continued im-
migration of fresh individuals from Java, after that from Australia,
the Moluceas and New Guoinea had almost wholly ceased. We
must also notice the very small proportion of the genera, either
of Australia or Java, that have found their way into these islands,
many of the largest and most wide-spread groups in both coun-
tries being altogether absent. Taking these facts into considera-
tion, it is pretty clear that there has been no close and long-
continued approximation of these islands to any part of the
Australian region ; and it is also probable that they were fairly
stocked with such Australian groups as they possess before the
immigration from Java commenced, or a larger number of cha-
racteristic Oriental forms would have been able to have estab-
lished themselves.

On looking at our map, we find that a shallow submerged bank
extends from Australia to within about twenty miles of the coast
of Timor; and this is probably an indication that the two
countries were once ouly so far apart. This would have allowed
the purely Australian types to euter, as they are not numerons;
there being about 6 Australian species, and 10 or 12 representa-
tives of Australian species, in Timor. All the rest may have been
derived from the Moluceas or New Guinea, being mostly wide-
spread genera of the Australian region; and the extension of
T'apua in a south-west direction towards Java (which was sug-
gested as a means of providing New Guinea with peculiar Indo-
Malay types not found in any other part of the region) may
have probably served to supply Timor and Flores with the mass
of their Austro-Malayan genera across a narrow strait or arm of
the sea. Lombok, Baly, and Sumbawa were probably not then
in existence, or nothing more than small voleanic cones rising
out of the sea, thus leaving a distance of 300 miles between
Ylores and Java. Subsequently they grew into islands, which
offered an easy passage for a number of Indo-Malay genera
into such scantily stocked territories as Flores and Timor., The
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north coast of Australia then sank, cutting off the supply from
that country ; and this left the Timorese group in the position it
now occupies.

The reptiles and fishes of this group are too little known to
enable us to make any useful comparison.

Jusects—The insects, though not numerous, present many fine
species, some quite unlike any others in the Archipelago. Such
ave—Papilio liris, Pievis leta, Cirrochroa lomarelii and O lesche-
nawltii among butterflies. The Coleoptera are comparatively little
known, but in the insects generally the Indo-Malay element pre-
dominates. This may have arisen from the peculiar vegetation
and arid climate not being suitable to the Papuan insects. Why
Australian forms did not establish themselves we cannot conjec-
ture ; but the field appears to have been open to immigrants from
Java, the climate and vegetation of which island atits easlern ex-
tremity approximates to that of the Timorese group. The insects
are, however, so peculiarly modified as to imply a very great anti-
quity, and this is also indicated by a group of Sylviine birds here
classed under Oreieolr, but some of which probably form distinet
genera. There may, perhaps, have been an earlier and a later
approximation to Java, which, with the other changes indicated,
would aceount for most of the facts presented by the fauna of
these islands. One deduction is, at all events, clear: the ex-
treme paucity of indigenous mammalz along with the absence of
g0 many groups of birds, renders it certain that the Timorese
islands did not derive their animal life by means of an actual
union with any of the large islands either of the Australian or

the Oriental regions.

Celehes Group—We now come to the Island of Celebes, in
many respects the most remarkable and interesting in the whole
region, or perhaps on the globe, since no other island seems to
present so many curious problems for solution, We shall there-
fore give a somewhat full account of its peculiar fauna, and
endeavour to elucidate zome of the canses to which its zoologieal
isolation may be attributed.

Mammaliz,~The following is the list of the mammalia of
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¥ Celebes as far as at present known, though many small species
may yet be discovered.

1. Cynopithecus nigrescens, 7. Barbirnsa alfuros.

2, Tarsins spectrim, B, Seinrns (5 peculiar sp.)
3. Viverra tangalunga, 9, Mus (2 peculiar sp.)

4. Cervus hippelaphus. 10. Cusens (2 peeuliar sp.)
. Anoa depressicornis Also 7 species of bats, of
6. Sus celebensis. - which 6 are pecnliar.

The first—a large black ape—is itself an anomaly, since it is not
closely allied to any other form of quadrumana. Its flat projecting
muzzle, large superciliary crests and maxillary ridges, with the form
< and appearance of its teeth, separate it altogether from the genus
| Macacus, as represented in the Indo-Malay islands, and ally it
closely to the baboons of Africa’ We have already seen reason
to suppose that it has been carried to Batchian, and there is some
: kv 4 doubt about the allied species or vaviety (€. niger) of the Philip-
] pines being really indigenous there ; in which case this interesting
form will remain absolutely confined to Celebes. (2.) The tarsier
is o truly Malayan species, but it is said to oceur in a small island
at the northern extremity of Celebes. It might possibly have been
introduced there. (3) and (4)—a civet and a deer—are, almost cer-
tainly,as in the Moluceas, introduced species. (5.) Anow depressicor-
nis, This is one of the peculiar Celebesian types; a small straight-
horned wild-bull, anatomieally allied to the buffaloes, and some-
what resembling the bovine antelopes of Africa, but having no
near allies in the Oriental region. (6.) Sus Celebensis; a peculiar
species of wild-pig. (7.) Balirusa alfurus ; another remarkable
type, having no near allies. Tt differs in its dentition from the
typical Snide, and seems to approach the African Phacocheeridwe,
The manner in which the canines of the upper tusks arve reversed,

and grow directly upwards in a spiral curve over the eyes, is
q unique among mammalia, (8.) Five squirrels inhabit Celebes, and
all are peeuliar species. (9.) These are forest rats of the sub-genus
Gymnomys, allied to Australian species. 10, Cuscus. This typical

! The general form of the skull agrees best with that of Cymocephalug
mormon, the largest and most typieal of the African baboons ; while the
position of the nostrils brings it nearer the macaques,
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Australian form is represented in Celebes by two peculiarie-
gpecies, '

Leaving out the Indo-Malay species, which may probably have
been introduced by man, and are at all events comparatively
recent immigrants, and the wild pig, a genus which ranges over
the whole archipelago and which has therefore little significance,
we find two genera which have come from the Australian side,
—Cuscus and Mus ; and four from the Oriental side,—Cynopi-
thecus, Anon, Babirusa, and Seiurus. But Seiwrus alone corre-
sponds to C'uscus, ns a genus still inhabiting the adjacent islands;
the other three being not ouly peculiar to Celebes, but incapable
of being affiliated to any specially Oriental group, We seem, then,
to have indications of two distinet periods; one very ancient,
when the ancestors of the three peculiar genera roamed over some
unknown continent of which Celebes formed, perhaps, an outlying
purtion ;—another more recent, when from one side there entered
Sciwrus, and from the other Cuscws. Dut we must remember
that the Moluccas to the east, possess scarcely any indigenous
mammals except Cuscus; whereas Borneo and Java on the west,
have nearly 50 distinet genera, It is evident then, that the
facilities for immigration must have been much less with the
Oriental than with the Australian region, and we may be pretty
certain that at this later period there was no land connection
with the Indo-Malay iglands, or some other animals than squirrels
wonld certainly have entered. Let us now see what light is
thrown upon the subject by the birds .

Birds—The total number of birds known to inhabit Celebes
is 205, belonging to about 150 genera. We may leave out of
consideration the wading and aquatic birds, most of which are
wide-ranging species. There remain 123 genera and 152 species
of land-birds, of which 9 genera and 66 species are absolutely
confined to the island, while 20 more are found also in the Sula
or Sanguir Islands, so that we may take 86 to be the number of
pecaliar Celebes species. Lord Walden, from whose excellent
paper on the birds of Celebes (Z'rans. Zool. Soe. vol, viii, p- 23)
most of these fizures are obtained, estimates, that of the species
which are not peenliar to Celebes, 55 are of Oriental and 22 of
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Australian origin, the remainder being common to both regions.
This shows a preponderant recent immigration from the West
and North, which is not to be wondered at when we look at the
long coast line of Java, Borneo, and the Philippine islands, with
an abundant and varied bird population, on the one side, and
the small scattered islands of the Moluccas, with a compara-
tively scanty bird-fauna, on the other.

But, adopting the method here usually followed, let us look
at the relations of the. genera found in Celebes, omitting for
the present those which are peculiar to it. I divide these genera
into two series :—those which are found in Borneo or Java but
not in the Moluccas, and those which inhabit the Moluccas and
not Borneo or Java; these being the respective sources from
which, primd fucie, the species of these genera must have been
derived. Genera which range widely into both these districts
are rejected, as teaching us nothing of the origin of the Cele-
besian fauna, In a few cases, sub-genera which show a decided
eastern or western origin, are given.

GENERA DERIVED FRoM Borxeo Axp Java.

1. Geocichla, 8. Nectarophila. 17. Hydrocissn.

2. Pratincola (sp.) 10, Anthreptes (sp.) 18, Cranorrhinus,

2. Trichastoma, 11. Munin (sp.) 19. Lynecornis.

4. Oriolus (sp.) 12, Acridotheres, 20. Treron (ep.)

"E' Cyornis . 13, Yun__‘n'iPicus. 21. Gallus (sp.)

ti. Hypothymis, 14, Mulleripicus, 23, Spilomis. .

7. Hylocharis. 15. Rhamphococeyx. 23, Butastur,

8. HEthopyga, 16. Hierococeyx, 24. Pernis,
GeNERA DERIVED pRow teE Morvccas or TiMom.

1, Granealus (sp.) 6. Tanyznathos, 11. Myristicivors :

i. }(':‘I[fmlnmtﬁthm 7. Trichoglossus, 12, Dt:::::lu {ls. g?} &)

. Myzomeln. 8. Boyth i 58 b

4, Munia (sp.} 9, Tﬁaﬁ?ﬁ.tbp‘} 1 Sncnm s £}

14, Lamprot i
5. Cacatua (sp.) 10, Reinwardtoenas (sp.) 16, Mcg‘lﬂﬂnﬂ.‘-‘i{g? gt

These tables show o decided preponderance of Oriental
over Australian forms, But we mmust remember that the imme-
diately adjacent lands from whence the supply was derived, is
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very much richer in the one case than in the other. The 24
genera derived from Borneo and Java are only about one fourth
of the characteristic genera of those islands; while the 15
Moluccan and Timorese genera arve fully one third of their
characteristic types. The proporiion derived from the Australian,
is greater than that derived fromn the Oriental side,

We shall exhibit this perhaps more clearly, by giving a list of
the important groups of each set of islands which ave absent

from Celebes.
Iupartant Famblles of Java and Bormes Important Families of the Molucoas
absont from Celabes, nbsent from Colabea.
1. Eurylemide. 5. Laniidae.
2. Timaliide. 6. Megalmmidme. L. Meliphagidm,

3. Phyllorpithide, 7. Trogonidams,
4. Pycenonotidm . Phasianidmr,

Addiflonnl important genem of Java or Tmportant penern of £he Moluceas

Borneo absent from Celabes. nbsmt from Celelps.
1. Orthobomus, 1. Mimeta.
2, Copsychus. 2. Monarcha,
3. Enicurns. 3. Rhipidura,
4, Tchitrea. 4, Pachycephala,
b, Pericrocotus. b. Lycocorax,
6. Irena. 6. ﬁjcynun,
7. Platylophus. 7. Tanysiptera,
8. Dendrocitta. 8. Geoffroyus.
0. Eulabes, 9. Eelectus.
10. Hemicercus, 10. Platycercus,
11. Chrysocolaptes, 11. Eoa.
12, Tiga. 12. Lorins,

13, Micropternus,

14. Batrachostomus.

15, Palwornis.

16, Rollulus,

1f we reckon the absent families to be each represented by

only two importaut genera, we shall find the deficiency on the
Oriental side much the greatest; yet those on the side of )6
Moluceas are sufficiently remarkable. The Meliphagide aye not
indeed absolutely wanting, since a Myzomela has now T
found in Celebes; but all its larger and more powerful form
which range over almost the entire region, are absent This
may be balanced by the absence of the excessively abundang
Timaliide of the Indo-Malay islands, which are represented by
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only a single species; and by the powerful Phasianidee, repre-
sented only by the common Malay jungle fowl, perhaps intro-
duced. The entive absence of Pycnonotide is a very anomalous
fact, since one of the largest genera, Criniger, is well represented
in several islands of the Moluceas, and one has even been found
in the Togian islands in the great morthern inlet of Celebes ;
but yet it passes over Celebes itself. Ceyx, a genus of small
kingfishers, is a parallel case, since it is found everywhere from
India to New Guinea, leaving out only Celebes; but this comes
among those curiosities of the Celebesian fauna which we shall
notice further on. In the list of genera derived from Borneo or
Java, no less than 6 are represented by identical species (indi-
cated by sp. after the name); while in the Molucean list 5
are thus identical. These must be taken to indicate, either that
the genus is a recent introduction, or that stragglers still ocea-
sionally enter, crossing the breed, and thus preventing specific
¥ modification. In either case they depend on the existing state
of things, and throw no light on the different distribution of
land and sea which aided or checked migration in former times;
and they therefore to some extent diminish the weight of the
Indo-Malay affinity, as measured by the relations of the peculiar
species of Celebes,

From our examination of the evidence thus far,—that is, taking
account firstly, of the species, and, secondly, of the genera, which
are common to Celebes and the groups of islands between which
it i3 situated, we must admit that the connexion seems rather
with the Oriental than with the Australian region; but when wae
take into account the proportion of the gemera and species pre-
sent, to those which are absent, and giving some weight to the
greater extent of coast line on the Indo-Malay side, we seem
justified in stating that the Austro-Malay element is rather the
most fully represented. This result applies both to birds and
mammals ; and it leads us to the belief, that during the epoch of
existing species and genera, Celebes has never been united with
any extensive tract of land either on the Indo-Malay or Austro-

« Malay side, but has received immigrants from both during a very
long perioed, the facilities for immigration having been rather the
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greatest on the Anstro-Malay or Australian side. We have now
to consider what further light can be thrown on the subject by
the consideration of the peculiar genera of Celebes, and of those
curiosities or anomalies of distribution to which we have
referred.

Nine genera of birds are altogether peculiar to Celebes ; three
more are found only in one other island, and seem to be typi-
cally Celebesian ; while one is found in the Sula islands (which
belongs to the Celebes group) and probably exists in Celebes
also. The following is a list of these 13 genera:

1. Artamides... &Uumynphngidm} 8. Monachaleyon (Aleedinidm)
2. Streplocitie.. (Corvide) 9. Ciltara ... -

3. Chartlornis. o 1L Ceyeopsis ... Fi

4. Gazzola, (2 g.) i 1L, Meropogon .. (Meropide)

5. Basilornis .. (Sturnide) 12, Prioniturus. (Psittacidm)

6. Enodes ... A 13. Megacephalon Eaicmpodjidm}
7. Seissirostrum &

Of the above, Artamides, Monachaleyon, Cittura, and Megace- tp

phalon, are modifications of types characteristic of the Australian
region, All are peculiar to Celebes except Citfura, found also in
the Sanguir islands to the northward, but which seems to belong
to the Moluccan group. Streplocitta, Charitornis, and Guzzola,
are peculinr types of Corvide; the two former allied to the
magpies, the latter to the jackdaws. Charitornds is known only
from the Sula islands east of Celebes, and is closely related to
Streptocitta. There is nothing comparable to these three groups
in any of the Malay islands, and they seem to have relations
rather with the Corvide of the old-world northem continent,
Basilornis, Enodes, and Seissirostrum, are remarkable forms of
Sturnidm. Basilornishas a beantiful compressed crest, which in
the allied species found in Ceram is elongated behind. Enodes
has remarkable red superciliary streaks, but seems allied tq
Calornis. Scissirostrum seems also allied to Caloritis In general
structure, but has a very peculiarly formed bill and nostrils, We
can hardly say whether these three forms show more Elﬂ”init._v to
Oriental or to Australian types, but they add to the weight of
evidence as to the great antiquity and isolation of the Celebesian
fauna, Seisstrosfrion has been claszed with Furyeeros, a Mada-
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gasear bird, and with Buphaga, an African genus; but the peen-
liar beak and nostrils approximate more to Chacticus and its
allies, of the Australian region, which should probably form a
distinet family. Ceyeopsis is undoubtedly intermediate between
the Malayan Ceyz and the African fspidina, and is therefore es-
pecially interesting. Meropogon is a remarkable form of hee-
eater, allied to the Indo-Malayan Nyetiornis. Prioniturus (the
raquet-tailed parrots) of which two species inhabit Celebes, and
one the Philippines, appears to be allied to the Austro-Malayan
(Feaffioyies.

We must finally notice a few genera found in Celebes, whase
nearest allies arve not in the surrounding islands, and which thus
afford illustrations of discontinuous distribution. The most re-
markable, perhaps, is Coracias, of which a fine species inhabits
Celebes ; while the genus is quite unknown in the Indo-Malay
sub-region, and does not appear again till we reach Burmah and
India ; and the species has no closer affinity for Indian than for
African forms. Myialestes, a small yellow flycatcher, is another
exmple; its neavest ally (. einercocapilla) being a common Indian
bird, but unknown in the Malay islands. The Celebesian bird
described by me as Prionochilus aureolimbatus, is probably a
third case of discontinuous distribution, if (as a more careful
examination seems to show) it is not a Prionochilus, ut con-
generic with Pachyglossa, a bird only found in the Himalayas.
The fine pigeon, Carpophaga forsteni, belongs to a group found in
the Philippines, Australia, and New Zealand; but the Celebes
species i3 very distinet from all the others, and seems, if any-
thing, more allied to that of New Zealand,

The Sula islands (Sula-mangola, Sula-talinbo, and Sula-besi)
lie midway hetween Celebes and the Moluecas, being 80 miles
from the nearest part of Celebes, with several intervening
islands, and 20 miles from Bouru, all open sea. Their lirds
show, as might be expected, a blending of the two faunas, but
with a decided preponderance of that of Celebes. Out of 43
land birds which have been collected in these islands, we may
deduet 6 as of wide range and no significance. Of the 37 re-
maining, 21 are Celebesian species, and 4 are new species lut

FF
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allied to those of Celebes; while there are 10 Molucean species
and 2 new species allied to those of the Moluccas. Tt is curious
that no less than 3 Moluecan genera, quite unknown in Celebes
itself, oceur here,—Monarcha, Pachyeephale, and Criniger; but all
these, as well as several other of the Moluccan birds, are rather
weak flyers, and such as arve likely to have been carried across
Ly strong winds. Of the geners, 23 are from Celebes, 10 from
the Molueeas. These facts show, that the Sula islands form part
of the Celebes group, although they have received an infusion of
Molucean forms, which will perhaps in time spread to the main
island, and diminish the remarkable individuality that now cha-
racterises its fauna.

Insects.—Of the veptiles and fishes of Celebes we have not
sufficient information to draw any satisfactory conclusions. |1
therefore pass to the insects of which something more is
known.

The Butterflies of Celebes are not very numerous, less than
200 species in all having been collected ; but a very large pro-
portion of them, probably three-fourths of the whole, are peculiar.
There is only one peculiar genus, dmechania, allied to Zethera (o
sroup confined to the Philippine Islands), with which it should
perhaps be united. Most of the genera are of wide distribution
in the archipelago, or are especially Malayan, only two truly
Anstralian genera, Elodina and Aeropthalmin, reaching Celebes.
On the other hand, 7 peculinr Oriental genera are found in Celebes,
but not further east, viz, Clerome, Adolins, Euripus, Apatura,
Limenitis, Tolaus, and Leptociveus. There are also several indi-
cations-of a divect affinity with the continent rather than with
Malaya, as in the cases already enumerated among birds. A
fine butterfly, yet unnamed, almost exactly resembles Dichorra-
giee nestmachus, a Himalayan species.  Euripus rebustus is closely
allied to B, halitherses of N, India; there are no less than 5 species
of Limenitis, all quite unlike those found in other parts of the
archipelago. The butterflies of Celebes are remarkably distin-
guished from all others in the East, by peculiarities of form, size,
and colour, which tun through groups of species belonging to
different genera.  Many Papilionidm and DPieride, and some
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Nymphalide, have the anterior wings elongated, with the apex
often acute, and, what is especially remarkable, an abrupt bend
or ghoulder near the base of the wing. (See Malay Avehipelagn,
Ard Ed. p. 281, woodeut.) No less than 13 species of Papilio, 10
TYieride, and 4 or 5 Nymphalide, are thus distinguished from
their nearest allies in the swrounding islands or in India, In
size again, & large number of Celebesian butterflies stand pre-
eminent over their allies. The fine Papilios—adamantius, blumei,
and gigon—are perfect giants Ly the side of the closely-allied
forms of Java ; while P. androeles is the largest and longest-tailed,
of all the true swallow-tailed group of the Old World, Among
Nymphalide, the species of Rhinopalpa and Euripus, peculiar to
Celebes, are immensely larger than their nearvest allies; and
several of the Pieridie are also decidedly larger, though in a less
marked degree. In colour, many of the Celebesian butterflies differ
from the neavest allied species; so that they acquire a singu-
lavity of aspect which marks them off from the rest of the aronp.
The most curious case is that of three butterflies, belonging
to three distinet genern (Cethosia myrina, Messaras meonides,
and Afellu eclebensis) all having a delicate violet or lilac gloss in
lines or patches, which is wholly wanting in every allied species
of the surrounding islands. These numerous peculiavities of
Celebesian butterflics are very extraordinary ; and imply isolation
from surrounding lands, almost as much as do the strange lorms
of mammals and birds, which more prominently eharacterise this
interesting island.

OF the Coleoptera we know much less, but a few interesting
facts may be noted. There are a number of fine species of
Cicindela, some of peculiar forms ; and one Odontochila, o South
Ameriean  genus; while Cbllyris reaches Celebes from the
Oviental region. Tn Carabide it has one peculiar genus, Diera-
spede ; and a species of the fine Australian genus Catadromus.
In Lucanidie it has the Oriental genus, Odon‘slabris. Tn Ceton-
iidee 1t has a pecunliar genus, Sternoplus, and several fine Cetonie ;
but the characteristic Malayan genns, Lomaptera, found in every
other island of the archipelago from Sumatra to New Guinea,
is absent—an analogous fuck to the case of Cepre among birds,
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In DBupreslide, the principal Austro-Malay genus, Sambus, is
found here; while Spensor, a genus 8 species of which inhabit
Mauritius, has one species here and one in New Guinea. In
Longicorns there are four peculiar genern, Comusia, Pytholia,
Bityle, and Ombrosnga ; but the most important features are the
occurrence of the otherwise purely Indo-Malayan genern Age-
lasta, Nyetimene, and As'athes; and of the purely Austro-
Malayan Arrhenofus, Trysimie, Xenolea, Awmblymora, Diallus,
and Egocidnus. The remaining genera range over both portions
of the archipelago. In the extensive family of Curculionide
we ean only notice the elegant genus, Celebia, allied to Ewpho-
lus, which, owing to its abundance and beauty, is a conspicuous
feature in the entomology of the island.

Origin of the founa of Celebes—We have now to consider,
briefly, what past changes of physical geography are indicated
by the enrious assemblage of facts here adduced. We have
evidently, in Celebes, a remnaut of an éxceedingly ancient land,
which has undergone many and varied revolutions; and the
stock of ancient forms whi;h it contains must be taken account
of, when we speculate on the couses that have go curiously
Jimited more recent immigrations. Going back to the arrival
of those genera which are represented in Celebes hy peculiny
species, and taking first the Austro-Malay genera, we find
among them such groups as Zonenas (8.g.), Phlogenns, Lewco-

trevon (5.8, and Turacene, which are not found in the Moluceas

at all ; and Myzemeln, found in Timor and Bunda, but not in
Ceram or Bourn, which are nearest to Celebes.  This, combined
with the enrious absence of so many of the commonest Molucean
senera, leads to the conclusion that the Austro-Malay immigra-
:inu took place by way of Timor and the southern part of New
Giuinea. It will be remembered, that to account for the Indo-
Malayan forms in New (tuinea, we suggested an extension of
that country in a westerly direction just north of Timor. Now
this is exactly what we require, to account for the stocking
of Celebes with the Australian forms it possesses, At this time
Fomeo did not approach so near, and it was at a somewhat later
perind that the last great Tndo-Malay migration set in; but
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finding the country alveady fairly stocked, comparatively few
groups were able to establish themselves.

Going back a little farther, we come lo the entrance of those
few birds and insects which belong to India or Indo-China; and
this probably cccuwrred at the same time as that continental
extension southward, which we found was required to account for
a similar phenomenon in Java. Celebes, being more remate,
received only a few stragglers. We liave now fo go much
farther back, to the time when the ancestors of the peculiar
Celebesian genera entered the country, and here our conjectures
must necessarily be less defined.

On the Australian side we have to account for Megacephalon,
and the other genera of purely Papuan type. It may perhaps
be sufficient to say, that we do not yet know that these genern,
or some very close allies, do not still exist in New Guinea; in
which case they may well have entered at the same time with
the species, already referred to. If, on the other hand, they are
really as isolated as they appear to be, they represent an earlier
communication, either by an approximation of the two islands
over the space now occupied by the Moluceas; or, what is per-
haps more probable, through a former extension of the Molueeas,
which have since undergone so much subsidence, as to lead to
tlre extinction of a large proportion of their ancient fauna.
The wide-spread voleanic action, and especially the prevalence of
raised coral-reefs in almost all the islands, render this last
supposition very probable.

On the Oriental side the difficulty is greater; for here we find,
what seem to be clear indications of a connection with Afriea, as
well as with Continental Asia, at some immensely remote epoch.
Cinopithecus, Babirusa, and dnoa ; Coycopsis, Streploeitla, and Gas-
zolee (8. g.), and perhaps Scissirostrum, may be well explained as
descendants of ancestral types in their respective groups, which
also gave rise to the special forms of Africa on the one hand, and of
Asia on the other. For this immigration we must suppose, that at
a period before the formation of the present Indo-Malay Islands,
a great tract of land extended in a north-westerly direction, till
it met the old Asiatic continent. This may have been before
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the Himalayas had risen to any great height, and when a large
part of what are now the cold plateaus of Central Asia may
have teemed with life, some forms of which are preserved in
Afriea, some in Malaya, and a few in Celebes. Here may
Lave lived the common ancestor of Swus, Babiruse, and Phaco-
charus ; as well as of Cynopithecus, Cynocephalus, and Macacus ;
of Aunoa and Bubalus; of Seisstvostrum and Buryeeros; of Ceyr,
Creycopsis, and Jspidina. Such an origin aceounts, too, for the
presence of the North-Tndian forms in Celebes ; and it offers less
diffienltics than a direct conneetion with continental Africa, which
once appeared to be the only solution of the problem. If this
south-eastward extension of Asia oceurred at the same time as
the north-eastward extension of South Africa and Madagsascar,
the two early continents may have approached each other sulfi-
ciently to have allowed of some interchange of forms: Tarsius
may be the descendant of some Lemurine animal that then
entered the Malayan area, while the progenitors of Cryploprocia
may then have passed from Asia to Madagasear.

It is true that we here reach the extremest limits of specula-
tion ; but when we have before us such singular phenomena as
are pregented by the fauna of the island of Celebes, we can hardly
Lelp endeavouring to picture to our imaginations by what past
changes of land and sea (in themselves not improbable) the actual
condition of things may have been brought about.

IT. Australin aend Tasmania, or the Australion Sulb-rvegion.

A general sketeh of Anstralian zoology having been given in the
earlier part of this chapter, it will not be necessary to oceupy much
time on this sub-region, which is as remarkably homogeneous as
the one we have just left is heterogeneous, Although wuch of
the northern part of Australia is within the tropics, while Vie-
toria and Tasmania are situated from 36° to 43° south latitude,
there is no striking change in the character of the fauna
throughout the continent ; a number of important genera extend-
ing over the wholercountry, and giving a very uniform character
to its zoology. The eastern parts, ineluding the colonies of New
South Wales and Queensland, are undoubtedly the richest, several
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peculiar types being found only here. The southern portion is
somewhat poorer, and has very few peculiar forms ; and Tasmauia
being isolated is poorer still, yet its zoology has much resem-
blance to that of Vietoria, from which country it has evidently
not been very long separated. The north, as far as yet known, is
characterised by hardly any peculiar forms, but by the oceurrence
of a number of Papuan types, which have evidently been derived
from New Guinea,

Mammalie.—~The Australian sub-region contains about 160
species of Mammalia, of which 3 are Monotremata, 102 Marsu-
pials, 23 Chiroptera, 1 Carnivora (the native dog, probably not
indigenouns), and 31 Muride. The novth is characterized by a
species of the Austro-Malayan genus Cuscus. Phascolaretos (the
koala, or native bear) is found only in the eastern districts;
FPhascolomys (the wombat) in the south-east and Tasmania;
Petourista (a peculiar form of flying opossum) in theeast. Thy-
lacinus (the zebra-wolf), and Sarcophilus (the “mnative devil”),
two carnivorous marsupials, are confined to Tasmania. West
Australia, the most isolated and peculiar region botanically,
alone possesses the curious little honey-eating Tarsipes, and the
Peragalen, or native rabbit. The remarkable Myrmceobins, o
small ant-eating marsupial, is found in the west and south;
and Onychogalea, & genus of kangaroos, in West and Central
Australin.  All the other genera have a wider distribution, as
will be seen by a reference to the list at the end of this
chapter.

Plate X1, A Seeie in Tasmania, with Chavacteristic Mammalia.
—As some of the most remarkable Mammalia of the Ausiralian
region are now found only in Tasmania, we have cliosen this
island for the scene of our first illustration of the fauna of the
Australian sub-region. The pair of large striped animals are
zebra-wolves ( Thylecinies cynocephalus), the largest and most de-
structive of the earnivorous marsupials, . These creatures used to
be tolerably plentiful in Tasmania, where they are alone found.
They are also called “native tigers,” or “ native hywenas;"” and being
destructive to sheep, they have been destroyed by the farmers
and will donlbiless soon he exterminated. In the foregronnd on
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the left is a bandicoot (Perameles gunnit). These are delicate little

animals allied to the kangaroos ; and they are found in all parts of ¥

Australia, and Tasmania, to which latter country this species
is confined. On the right is the wombat (Phascolomys wombat),
a root-eating marsupial, with large incisor teeth like those of our
rodents. They inhabit south-enst Australia and Tasmania, In
the foreground is the poreupine ant-eater (Echidna sefose), belong-
ing to a distinet order of mammalia, Monotremata, of which the
only other member is the duck-billed Ornithorhynchus. These
animals are, however, more nearly allied to the marsupials, than
to the insectivora or edentata of the rest of the world, whicl in
some respects they resemble. An allied species (Echidna hystriz)
inhabits sonth-east Australia.

Birds—Australia (with Tosmania) possesses about 630 species
of birds, of which 485 are land-birds, Not more than aliout one-
twentieth of these are found elsewhere, so that it has a larger
proportion of endemic species than any other sub-region on the
globe, These birds are divided among the several orders as
follows :

Passeres ... ... 308 Accipitres ... ... 28
Pigarim ... .. 41 Gralle ey, o
Peittac das wan Gl Anseres e G5
Columbe .o ..o 24 Btruthiones 3
Gulling: ... ... 1b

The Psittaci, we see, are very richly represented, while the
Picarie are comparatively few ; and the Columbe are scarce
as compared with their abundance in the Austro-Malay sul-
region. ...

Birds seem to be very evenly distributed over all Australia ;
comparatively few genera of importance being locally re-
stricted. In the eastern districts alone, we find Origina,
and  Orthonye (Sylviide) ; Serieulus and Plilorhynchus (Para-
diseidee); Leweosareia (Columbidie) ; and Talegalla (Megapodiidic),
Nectaiinia, Pitta, Ptilorkis, Chlamydodera, and  Sphecotheres,
range from the north down the ecast coasts. waci’c.-z{Psitl.nuidm},
and Lipoa (Megapodiidie), ave southern forms, the first extending
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to Tasmania; which island appears to possess no peculiar
penus of birds except Eudyptes, one of the penguins. West
Australin has no wholly peculiar genus except Geopsitiacus, a
curious form of ground parroquet; the singular Africhic, fivst
found here, having been discovered in the east. In North
Australin, Emblema (Ploceida) is the only peeunliny Australian
genus, but several Austro-Malayan and Papuan genera enter,—
as, Syma and Tanysiptera (Alcedinide) ; Mucharihynchus
(Muscicapidee) ; Calornds (Sturnidee) 3 Manucodin, Ptilovhis, and
ABlurcedus (Paradiseide) ; Wegapodius; and Casuarivs. The pre-
sence of a species of bustard (Eupedetis) in Australia. is very
curious, its nearest allies being in the plains of India and Africa.
Among waders the genus Trilonyz, o thick-legged bird some-
what resembling the Notornis of New Zealand, though not closely
allied to it is the most remarkable. The distriet where the
typieal Aunstralian forms most abound is undoubtedly the eastern
gide of the island. The north and south are both somewhat
poover, the west much poorer, although it possesses a few very
peculiar forms, especially among Mammalia. Tasmania is the
poorest of all, a considerable number of genera being here want-
ing ; but, exeept the two peculiar carnivorous marsupials, it
possesses nothing to mark it off zoologically from the adjacent
parts of the main land. It is probable that its insular climate,
more moist and less variable than that of Australia, may not be
suitable to some of the absent forms ; while others may require
more space and more varied conditions, than arve offered by a
comparatively small island.

The remaining classes of animals have been alveady discussed
in our sketeh of the region as a whole (p. 396).

Plate XIT. Illustrating the Fauwna of Auwstralic—In this
plate we take New South Wales as our locality, and represent
chiefly, the more remarkable Australian types of birds. The
most conspicuous figure is the wonderful lyve-bivd (Menwre su-
perba), the elegant plumage of whose tail is altogether unique in
the whole class of birds, The unadorned bird is the female, In
the centre is the cmu (Dromaus nova-kollandio), the represen-
tative in Auslralia, of the ostrich in Afriea and America, but be-
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longing to a différent family, the Casurariidie. To the right are
a pair of crested pigeons (Oeyphaps lophotes), one of the many sin-
gular forms of the pigeon family to which the Australian re-
gion gives birth. In every other part of the globe pigeons arve
smooth-headed birds, but here they have developed three dis-
tinct forms of crest, as seen in this bird, the erowned pigeon
figured in Plate X, and the double-erested pigeon (Lopholawmus
antareticus). The large bird on the tree is one of the Australian
frog-mouthed goat-suckers (Podargus strigoides), which are
called in the colony “ More-pork,” from their peculiar cry. They
do not capture their prey on the wing like true goat-suckers, hut
hunt about the branches of trees at dusk, for large insects, and
also for unfledged birds. A large kangaroo (Macropus giganteus)
is seen in the distance ; and passing through the air, a flying
opossum (Petawrus seiureus), a beautiful modification of a marsy-
pial, so as to resemble in form and habits the flying squirrels
of the northern hemisphere.

I The Pacific Llands, or Polynesian Sub-vegion,

Although the area of this sub-region is so vast, and the
number of islands it contains almost innumerable, there is a
considerable amount of uniformity in its forms of animal life.
From the Ladrone islands on the west, to the Marquesas on the
east, a distance of more than 5,000 miles, the same characteristic
genera of birds prevail ; and this is the only class of animals on
which we can depend, mammalia being quite absent, and reptiles
very scarce. The Sandwich Islands, however, form an exception
to this uniformity; and, as far as we yet kuow, they are so
peeuliar that they ought, perhdﬂps, to form a separate sub-region,
They are, however, geographically a parf of Polynesia; and g
more careful investigation of their natural history may show
more poiuts of agreement with the other islands, It is therefore
a matter of convenience, at present, to keep them in tle Poly-
nesian sub-region, which may be divided into Polynesia proper
and the Sandwich Islands.

Polynesia proper consists of a number of groups of islands of
some importance, and a host of smaller intermedinte islets.

M
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For the purpose of zoological comparison, we may class them in
four main divisions. 1. The Ladrone and Caroline Islands;
2. New Caledonia and the New Hebrides; 3. The Fiji, Tonga,
and Samoa Islands; 4. The Society, and Marquesas Islands,
The typieal Polynesian fauna is most developed in the third
division ; and it will be well to deseribe this first, and then show
how the other islands diverge from it, and approximate other
gub-regions.

Fii, Tonga, and Samea Islands—The land-birds inhabiting
these islands belong to 41 genera, of which 17 are characteristic
of the Australian region, and 9 more peculiarly Polynesian.
The characteristic Australian genera are the following : Pefrojen
(8ylviide) ; Laloge (Campephngide) ; Monarcha, Myiagra, Rhipi-
dura (Muscicapide); Puchyeephala (Pachycephalide); Rectes
(Laniidee) ; Myzomela, Plilotis, Anthochara (Meliphagide) ; Ama-
dina, Eythrura, (Ploceidw) ; Artamus (Artamide) ; Lowius (Tri-
choglossidee); Ptilopus, Phlogenas (Columbide); Megapodius
(Megapodiidas).

The peculinr Polynesian genera ave:—ZTatare, Lamprolia
(Sylviide) ;  Aplonis, Stwrnodes (Sturnidie) ;  Todivamplhus
(Aleedinide) ; Pyrhulopsis, Cyanoramphus, (Platycercidee) ; Cori-
gplilfus (Trichoglossidae) ; Diduneunfus (Didunculidae).

The wide-spread genera ave Twrdus, Zosterops,»Hirundo, Hal-
cyon, Collvealin, Bvdynamiz Cuculus, Tonthenas, Carpoplaga,
Turtur, Haliwetus, Astur, Clveus, Striz, Asio. The aguatic birds
are fifteen in number, all wide-sprearl species except one—a form
of moor-hen (Gallinulide), which has been constituted a new
genus Pareudinstes.

Soeiety, and Marquesas Jslands—Here, the number of genera of
Jand-birds has considerably diminished, amounting only to 16
in all. The characteristic Australian genera ave 5 ;—Monarcha,

Anthocherre, Trichoglogsus, Piiloprs, and Phlogenes.  The Toly-
nesinn genera are 4 ;—Tatare, Todiramphus, Cyanoremphus,
Coriphilus, and one recently described genus, Serresius, an ex-
traoridinary form of large fruit pigeon, here classed under Cear-
pophaga.  These remote groups have thus all the character of
Oeceanic islands, even as regards the rest of Polynesia, since they
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possess hardly anything, but what they might have received
by immigration over a wide extent of ocean. *

Ladrone, and Caroline Islands—These extensive groups of
small islands are very imperfeetly known, yet a considerable
number of birds have been obtained. They possess two
peculiar Polynesian genera, Tafare and Stwrnodes ; one peeuliar
sub-genus, Psommathia (here included under deroceplalus) :
and ten of the typical Australian genera found in Polynesia,—
Laluge, Monarche, Myiagre, Lhipidura, Myzomela, Erythrura,
Artamus, Phlogemas, Ptilopus, and Megapodius, as well as the
Papuan genus Fectes, and the Malayan Calornis ;—so that they
cay be certainly placed in the sub-region. Genera which do
uot oceur in the other Polynesian islands are, derocephalus, (s.z. ‘
Psammathia) originally derived perhaps from the Philippines ;
and Caprimalgus, o peeuliar species, allied to one from Japan.

New Caledonin, and the New Hebrides—Although these islands
seem best placed with Polynesia, yet they form a transition to kr
Australin proper, and to the Papuan group. They possess 30 g 1l
genera of land-birds, 18 of which are typical of the Australian : .
region ; but while 13 are also Polynesian, there are 5 which do ! ‘*
not pass further east. These are deanthiza, Eopsalivia, Glici- Ry |
phala, Philemon, and Ianthenas. The peculiar Polynesian genus, |
Aplonis, of whieh three species inhabit New Caledonia, link it to e
the other portions of the sub-region. The following are the
genera at present known from New Caledonia —Dherdus, dean-
thiza, Campephaga, Lalage, Myiagra, Rhipidura, Pachycephala,
Eopsaltrin, Corvus, Plysocoraz (s.g. of Corvus, allied to the jack-

daws), Glicphile, Anthocherra, Philemon, Zosterops, Erythrura, '
Aplonis, Artamus, Cuenlus, Haleyon, Collocalia, Cyanoramplus, }; l
Trichoglossus, Ftilopus, Carpophage, Macropygia, Tanthenas, N

Chaleophaps, Huliastur, Aecipiter.  The curious Rhinochetus
jubatus, forming the type of a distinet family of birds (Rhino-
chetide), allied to the hevons, is only known from New Cale- K
donia.

It thus appears, that not more than about 50 genera and 150
species of land-birds, are known from the vast number of islands
that arve scattered over the Central Pacific, and it is not probable
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*_thn.t. the number will be very largely increased. Some of the

gpecies, as the Eudynamis taitensis and Tatare longivostris, range
over 40° of longitude, from the Fiji Islands to the Marquesas, In
other genera, ns Cyanoramphus and Plilopus, each important
island or group of islands, has its peculiar species. Tha connec-
tion of all these islands with each other, on the one hand, and
their close relalion to the Australian region, on the other, are
equally apparent; but we have no sufficient materials for specu-
lating with any success, on the long series of changes that have
brought abont their existing condition, as regards their peculiar
forms of animal life.

Sundwich Islands—This somewhat extensive group of large
islands, is only known to contain 11 genera and 18 species of
indigenous land-birds ; and even of this small number, two birds
of prey are wide ranging species, which may well have reached the
islands during their present isolated condition. These latter are,
Striz delicatula, an owl spread over Australia and the Pacific ;
and dsio aceipitrinus, a species which has reached the Galapagos
from S. America, and thenee perhaps the Sandwich Islands, Of
the remaining 8 genera, one is a erow (Corvits hawaiensis), and
another a fishing cagle (Pandion solitarius), of peculiar species ;
leaving 7 genera, which are all (according to Mr. Sclater) peculiar.
First we have Chasicmpis, a genus of Museicapidee, containing
two species (which may however belong to distinet genera) ; and
as the entire family is unknown on the American continent
these birds must almost certainly be allied to some of the
numerous Museicapine forms of the Australian region. Next
we have the purely Australian family Meliphagide, represented
by two genera,—Meolo, an isolated form, and Chatoptila, a genus
established by Mr. Sclater for a bird before classed in Enfomyza,
an Australinn group. The four remaining genera are believed
by Mr. Sclater to belong to one group, the Drepanididie, altogether
confined to the Sandwich Islands. Two of them, Dyepands and
Hemiygnathus, with three species each, are undonbtedly allied ;
the other two, Lowops and Fsitlivostra, have nsually been elassed
as finches. The former seem to approach the Diewidie ; and all
resemble this group in their coloration,
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The aguatic birds and waders all belong to wide- sprenﬂ,é

genera, and only one or two are peculiar species.

The Sandwich Islands thus possess a larger proportion of
peculiar genera and species of land-birds than any other group
of islands, and they are even more strikingly characterised by
what seems to be a peculiar family. The only other class of
terrestrial animals at all adequately represented on these islands,
are the land shells; and here too we find a peculiar family, sub-
family, or genus (Achatinella or Achatinellid®) consisting of a
nnumber of genera, or sub-genera,—according to the divergent views
of modern conchologists,—and nearly 300 species. The Rev. /.
T. Gulick, who has made a special study of these shells on the
spot, considers that there are 10 genera, some of which are eon-
fined to single islands. The species are so restricted that their
average range iz not more than five or six square miles, while
some are confined to a tract of only two square miles in extent,
and very few range over an entire island. Some species arve
confined to the mountain ridges, others to the valleys ; and each
ridge or valley possesses its peculiar species, Considerably
more than half the species occur in the island of Oahu, wheve
there is a good deal of forest. Very few shells belonging to
other gronps occur, and they are all small and obscure; the
Achatinellee almost monopolising the entire archipelago.

Remarks on the probable past history of the Sandwich Tslands,
—The existence of these peculiar groups of birds and land-
shells in so remote a group of voleanie islands, clearly indicates
that they are but the relics of & more extensive land; and the
reefs and izlets that streteh for more than 1,000 miles in a west-
north-west direction, may be the remains of a country once
sufficiently extensive to develope these and many other, now
extinet, forms of lifel

Some light may perhaps be thrown on the past history of the

V' A new genna of Beetles (Aplerocyelus) of the family Lucanidm, has
recently been deseribed from the Sandwich Islands, and it is said to be most
nearly related to a group inhabiting Chili,—an indieation either of the great
antiquity of the fauna, or of the varied accidental migrations from which it
has had its origin,
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Sandwich Islands, by the peculiar plants which are found on
their mountains, The peak of Teneriffe produces no Alpine
plants of European type, and this has been considered to prove
that it has been always isolated ; whereas the occurrénce of North
Temperate forms on the mountains of Java, accords with other evi-
dence of this island having once formed part of the Asiatic con-
tinent. Now on the higher summits of the Sandwich Islands,
nearly 30 genera of Aretic and North Temperate flowering plants
have been found. Many of these oecur also in the South Temperate
zone, in Anstralia or New Zealand ; bub there are others which
seem plainly to point to a former connection with some North
Temperate land, probably California, as a number of islets are
geattered in the ocean between the two countries. The most
interesting genera are the following :—Silene, which is wholly
North Temperate, except that it occurs in 8. Africa; Viede,
also North Temperate, and in South Temperate America;
Fragarie, with a similar distribution ; Aster, widely spread
in Ameriea, otherwise North Temperhte only ; VFaeecindum,
wholly confined to the northern hemisphere, in cold and
temperate climates, None of these are found in Australia or
New Zealand ; and their presence in the Sandwich Islands
seems clearly to indicate a former approximation to North
Temperate America, although the absence of any American
forms of vertebrata renders it certain that no actual land con-
nection ever took place,

Recent soundings have shown, that the Sandwich Islands
rise from asen which is 3,000 fathoms or 18,000 feet deep;
while there is a depth of at least 2,000 fathoms all across to
California on one side, and to Japan on the other. Between
the Fiji Islands, New Caledomia, the Soclomon Islands, and
Australia, the depth is about 1,300 fathoms, and between Sydney
and New Zealand 2,600 fathoms; showing, in every case, a
general accordance between the depth of sea and the approxi-
mation of the several faunas, In a few more years, when it is
to be hoped we shall know the contour of the sea-bottom better
than that of the continents, we shall be able to arrive at more
definite and trustworthy eonclusions as to the probable changes
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of land and sea by which the phenomena of animal distribution &
in the Pacific have been brought about.
Reptiles of the Polynesian Sub-region—The researches of
Myr. Darwin on Coral Islands, proved, that large areas in the .
Pacific Ocean have been recently subsiding; but the peculiar
forms of life which they present, no less clearly indicate the
former existence of some extensive lands. The total absence of
Mammalia, however, shows either that these lands never former
part of the Australian or Papuan continents, or if they did, that
they have been since subjected to such an amount of subsiden:e
as to exterminate most of their ligher tervestrial forms of life.
It is a remarkable circumstance, that although Mammalia (except
bats) are wanting, there are a considerable number of reptiles
ranging over the whole sub-region. Lizards are the most
numerons, five families and fourteen genera being represented, |
as follows :— !

1. Cryptoblepharas (Gymnopthalmide) Fiji Islands,

2. Aldepharus p All the islands, |
3. Lygosoma ... (Scincidmwe) ... Pelew Telonds, New Caledonia,

4. Mabouya - v Samon Lslands,

5. Enprepes e i ... Pacific Islands.

6. Dactyloperus ... (Gechotidae) ... Bandwich Islands.

7. Doryura oo (Geckotida) o Pacific Islands, |
& Gehyra - we Fiji Tslands, J
9. Amydosaurs ... i oor Tabiti. 1
10, Heteronoks ... 3 .. Fiji Islands,
11. lorrelophis ... = voo. Kew Coledonin,
12, Brachylophus ... (Tyuanide) voo Fiji Talomds.
13, Lophura e [AmaMidie) ..o Pelaw Islands.
14, Chioroscaries ... ol oo Fiji Tulands,

The first five are wide-spread genera, 11:I‘1“3”ﬁ"t‘~*lt mostly by
peculiar species; but sometimes the species t]:lenmelwlﬁ have a

wide range, as in the case of A?er!;i?ﬁ“'”"“".”fl'f'f'r"‘;’“"’f”"”-"r which
(according to Dr. Giinther) is found in Timor, Australia, New
Caledonia, Savage Island (one of the Samoa group), and the
Sandwich Tslands! (ehgra and Heleronotn are  Australinr

genera ; while Lophura lias reached the Pelew Tslands from the :
Moluceas. The remainder (printed in italics), are peculiar genera ; WXy
Brachylophus being especially interesting as an example of an
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’utherwisc peculiar American family, octurring so far across the

Pacific.

Snakes are much less abundant, only four genera being repre-
sented, one of them marine. They arve, Anoplodipsas, a peculiar
genus of Amblycephalide from New Caledonia; Euygrus, a
genus of Pythonide from the Fiji Islands; Ogmodon, a peculiar
genus of Elapide, also from the Fiji Islands, but ranging to
Papua and the Moluceas ; and Platurus, o wide-gpread genus of
sea-snakes (Hydrophide). In the more remote Sandwich and
Society Islands there appear to be no snakes. Thiz accords
with our conclusion that lizards have some specinl means of
dispersal over the ocean which detracts from their value as
indicating zoo-geographical affinities ; which is further proved
by the marvellous range of a single species (referred to above)
from Australia to the Sandwich Islands.

A species of Hyla is said to inhabit the New Hebrides, and
several species of Plafymantis (tree-frogs) are found in the Fiji
Islands; but otherwise the Amphibians appear to be unrepre-
gented in the sub-region, though they will most likely be found
in so large an island as New Caledonia. :

From the foregoing sketch, it appears, that although the
reptiles present some special features, they agree on the whole
with the birds, in showing, that the islands of Polynesia
all belong to the Australian region, and that in the Fiji Is-
lands is to be found the fullest developmént of their peculiar
fauna.

IT. New Zealand Sub-region.

The islands of New Zealand ave more completely oceanie
than any other extensive tract of land, being about 1,200
railes from Australia and nearly the same distance from New
Caledonia and the Friendly Isles. There are, however, several
islets scattered around, whose productions show that they
! dong to the same sub-region ;—the principal being, Norfolk
tsland, Lord Howe's Island, and the Kermadec Isles, on the
north ; Chatham Island on the east ; the Auckland and Mac-
quarie Isles on the south;—and if these were once joined to

G G
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New Zealaud, there would have been formed an island-con-
tinent mot much inferior in extent to Australin itself.

New Zealand is wholly situated in the warmer portion of
the Temperate zone, and enjoys an exceptionally mild and
equable climate, It has abundant moisture, and thus comes
within the limits of the South-Temperate forest zone; and this
leads to its productions often resembling those of the tropieal,
bt moist and wooded, islands of the Pacifie, rather than thosze
of the temperate, but arid and scantily wooded plains of Aus-
tralin. The two islands of New Zealand are about the same
extent (approximately) as the British Isles, but the difference in
the general features of their natural history is very great. There
are, in the former, no mammalia, less than half as many birds,
very few reptiles and fresh-water fishes, and an excessive and
most unintelligible poverty of insects; yet, considering the
situation of the islands and their evidently long-continued
isolation, the wonder rather is that their fauna is so waried
and interesting as it is found to be. Our knowledge of this
fauna, though no doubt far from complete, is sufficiently
ample; and it will be well to give a pretty full account of
it, in order to see what conclusions may beé drawn as ic its
origin,

Mammalia.—The only mammals positively known as indi-
genous to New Zealand are two bats, both peculiar to it,—Seots-
philus tuberculatus and Mystacing tuberewlata. The former is
allied to Australian forms; the latter is more interesting, as
being a peculiar genus of the family Noctilionide, which does
not exist in Australia; and in having decided resemblances to
the Phyllostomidze of South America, so that it may almost be
considered to be a connecting link between the two families, A
forest rat is said to have once abounded on the islands, and to
have been used for food by the natives ; but there is much doubt
as to what it really was, and whether it was not an introduced
species, The seals are wide-spread antarctic forms which have
no geographical significance,

RBirds—About 145 species of birds are natives of New Zealand,
of which 88 are waders or aquatics, leaving 57 land-birds belong-

&
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# ing to 54 genera.  OF this latter number, 16, or nearly half, are

| peculiar; and there are also 5 peculiar genera of waders and

aguatic birds, makings21 in all. Of the remaining genera of

h land-birds, four are cosmopolite or of very wide range, while the

remainder are characteristic of the Australinn region. The

following is a list of the Awustralian genera fuund in New

Zealand : Spheneacus, Gerygone, Orthonyx (Sylviide) ; Gravealus

(Campephagide) ; Bhipidura (Muscicapide) ; Anthochara (Meli-

phagide) ; Zosterops (Dicmidwe); Cyanoramphus (Platycercide) ;

. Carpophaga (Columbide); Hieracidea (Falconidm); Tribonyx

(Rallide). DBesides these there are several genera of wide

range, as [ollows :—adnthus (Motacillide); Hirundo (Hirun-

F dinidae) ; Chrysococcys, Budynamis (Cuculide) ; Haleyon (Alce-

i dinide); Coturniz (Tetraonidm); Cireus (Faleonidm); Athene
(Strigidze),

r Most of the above genera are represented by peculiar New

* Zealand species, but in several cases the species are identical

with those of Australia, as in the following : Anthockara carun-
culata, Zosterops lateralis, Hirundo nigricans, and Chrysococcyz
lueidus ; also one—Eudynamis taitensis—which is Polynesian.

We now come to the genera peculiar to New Zealand, which
are of especial interest:

|
i
List or GExera oF Binps Prcuniar To NEw ZEALAXD,
Ko, of
Fomily and Genus, Bpecies. Remarks
‘ BYLVIIDE,
L. M;‘in‘mﬂi.m 3 Alliedto Petroica,an Anstralian genus
{ 2. Miro ... 2 . - b "
TimarnoE (1)
_ 3. Turnagra 2  Of doubtful affinities,
SITTID.E.
4. Xenicns ek 3  Of doubtful affinities.
5. Acanthisitta ... 1 Of doubtful affinities,
PariDE
6. Certhiparus ... see 2 Of doubtful affinitics,
& MELIPHAGIDE,

7. Prosthemadern
8. Pogonornis ..,

Peeulisr iga::na.na;'i:-f hemeysuckers, a
9. Anthornizs .., /

family which is confined to the
Australinn Region,

GG 2
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Xo, of
Family and Gewis, Fpeiies. Rumarks,
STURNTIE.
10, Creadion aus 2 These three era are probably
11. Heterolocha ... 1 allied, nanc;:arhnpﬂ form & dis-
12, Callmeas o 2 tinct family,
NesTonine.
13. Nestor... 3 A pecalinr fomily of Parrots.
STRINGOPIDE
14. Stringopa ... 1 A peculiar family of Parrola
STRIGIDE
15. (Seceloglnx) ... 1 s of Athene,
Ravntina,
14, Ogydromns ... ... 6 Allied to Bulabeoruis, an Australivn
ECTuE,
17. Notornis 2 1 Allied ta Porphyrio, a genus of wide
rnge,
CHARADRIID.E,
18, Thinornis 1
19, Anarhiynchus .., 1
Axaring,
20. Hymenolwmus 1 Allied to Malacorhynehus, an Aus-
tralinn genus,
APTERYGIDE, . d
21. Apteryx " 4 Forming a peeulinr fumily,

We have thus a wonderful amount of speciality ; yet the afli-
nities of the fauna, whenever they can be traced, ave with Aus-
tralia or Polynesin. Nine genera of New Zealand birds are
characteristically Australian, and the eight genera of wide range
are Aunstralian also, Of the peculiar genera, 7 or 8 are undoubtedly
allied to Australian groups. There are also four Australian and
one Polynesian speecies. Even the peculiar family, Nestoride, is
allied to the Australian Trichoglossidze. We have therefore every
gradation of similarity to the Australian fauna, from id‘:-utriml
species, through identical genera, and allied genera, to distinet
but allied families; clearly indicating very long eontinued yet
rare immigations from Australia or Polynesia; immigrations which
are continued down to our day. For resident ornithologists be-
lieve, that the Zosterops lateralis has found its way to New Zea-
land within. the last few years, and that the two cuckoos now
migrate annually, the one from Australia, the other from some

&
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part of Polynesia, distances of more than 1,000 miles! These
! > facts seem, however, to have been accepted on insufficient evidence

and to be in themselves extremely improbable. It is ohserved
that the euckoos appear annually in certain districts and again
disappear ; but their course does not seem to have been traced,
still less have they ever been actually seen arriving or departing
across the ocean. In a country which has still such wide tracts
of unszettled land, it is very possible that the birds in question
may only move from one part of the islands to another.

Islets of the New Zealand Sub-region.

We will here notice the smaller islands belonging to the sub-

region, as it is chiefly their birds that possess any interest,
Novfoll: Island.—~The land-bivds recorded from this island
amount to 15 species, of which 8 are Australian, viz.: Climae-
teris scandens, Symmorplus lencopygius, Zosterops fenuirosiris and
a | Z. albogularis, Halcyon sanctus, Platycereus pennanti, Carpophaga
spadicea, Phapspicata and P. chaleoptere. Of the peenliar
species three belong to Australian genera ; Petroica, Gerygone, and
Rhipidura ; one to a cosmopolitan genus, Turdus. So far the
affinity seems to be all Australian, and there remain only three
hirds which ally this island to New Zealaud,—Nestor productus,
M Cyanoramphus rayneri, and Nofornis albe, The former inhabited
| the small Phillip Island (close to Norfolk Island) but is now extinet.
"| Being a typieal New Zealand genus, quite incapable of flying
| across the seq, its presence necessitates some former connexion
between the two islands, and it is therefore perhaps of more
‘ weight than all the Australian genera and species, which are birds
capable of long flights, The Cyanoramphus is allied to a New
Zealand broad-tailed parroquet. The Noternis alba is extinct,
but two specimens exist in museums, and it is even a stronger
case than the ANestor, as showing a former approximation or union
of this island with New Zealand. A heantiful figure of this

bird is given in the Jbis for 1873,

Lord Howe's Island—This small island, situated half-way
between Australin and Norfolk Tsland, is interesting, as contain-
ing a peculiar species of the New Zealand genus Oydromus, or
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wood-hen {0, sylvestris).  There is also a peculiar thrush, Twrdus
vinitinctus. Its other birds are wholly of Australian types, and
most of them probably Australian species. The following have
‘L‘He»en1 observed, and no doubt constitute nearly its whole indigen-
ous bird fauna. Aeanthiza sp., Rhipidura sp., Pachycephala gui-
turalis, Zosterops strennaus and 2. fephroplewrus, Strepera sp.,
Haleyon sp., and Chaleophage chrysochlora, The two species of
Zosterops are peculiar, The Ocydromus is important enough to
ally this island to New Zealand rather than to Australia; and if
the white bird seen there is, as supposed, the Notornis alba which
is extinet in Norfolk Island, the conneetion will be rendered
still more clear.

Chatham Fdands—These small islands, 450 miles east of New
Zealand, possess about 40 species of birds, of which 13 are land-
birds. All but one belong to New Zealand genera, and all but
five are New Zealand species. The following are the genera of
the land-birds : Sphenceacus, Gerygone, Myiomoira, Rhipidura,
Zosterops, Anthus, Prosthemadera, Anthornis, Chirysococeyz, Cyano-
ramphus, Carpophaga, Circus. The peculiar species are An-
thornis melanocephale, Myiomoira, diffenbachs and M. traversi,
Rhipidura flabellifera, and a peculiar Tail incapable of flight,
named by Captain Hutton Cabalus modestus. It is stated that
the Zosterops differs from that of New Zealand, and is also a
migrant ; and it is therefore believed to HORAg, SHRLY Jnee from
Anstralia, passing over New Zealand, a rlmt-a.n_ce of nearly 1,700
Further investigation will perhaps discover some other

explanation of the facts. Tt is also stated, that the Pigﬂ..m Sl
one of the small birds (? Gerygone or Zosterops) _h:we arrived at
the islands within the last eight years. The natives further de-
clare, that both the Stringops and Apterye DIII'.‘-E'.HIIII'I&}.HMLI the
islands, but were exterminated about the year 1835. .
The :-i-n:,?c.tami Jslands—These are gituated nearly 300 miles
south of New Zealand, and possess six land-birds, of which three
are peculiar—Anthus anellandicus, Cyanoramphus aucklandicus,
and € malherbii, the others being New Zealand species of
Myiomoira, Prosthemadera, and Anthornis. It is remarkable
that two peculiar parrots of the same genus should inhabit these

miles !
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gmall islands; but such localities seem favourable to the Platy-
cercidi, for another peculiar species is found in the remote Mac-
quarie Islands, more than 400 miles farther south. A peculiar
species and genus of ducks, Nesonetta aucklandica,is also found
here, and as far as yet known, nowhere else. A species of
the northern genus Mergus is also found on these islands, and has
been recently obtained by Baron von Hiigel.

Plate XTII. Iliustrating the peculiar Ornithology of New Zea-
land —Our artist has here depicted a group of the most remark-
able and characteristic of the New Zealand birds. In the middle
foreground is the Owl-parrot or Kakapoe (Stringops habroptilus),
a nocturnal burrowing parrot, that feeds on fern-shoots, roots,
berries, and oceasionally lizards; that climbs bub: does not fly;
and that has an owl-like mottled plumage and facial dise.
The wings however are not rudimentary, but fully developed;
and it seems to be only the muscles that have become useless
for want of exercise. This would imply, that these birds have
not long been inhabitants of New Zealand only, but were deve-
loped in other countries (perhaps Australia) where their wings
were of nse to them.

Beyond the Kakapoe are a pair‘of the large rails, Notapnis
mantelli; heavy birds with shott wings quite useless for
flight, and with massive feet and bill of a red colour. On
the right is a pair of Kiwis (dpterys australis), one of the
queerest and most unbird-like of living birds, It has very small
and rudimentary wings, entively concealed by the hair-like
plumage, and no tail. Tt is nocturnal, feeding chiefly on worms,
which it extracts from soft earth by means of its long bill. The
genus Aplerys forms a distinet family of birds, of which four
species are now known, besides some which are extinet. They
are allied to the Cassowary and to the gigantic extinet Dinornis.
On the wing are a pair of Crook-billed Plovers (Anarhynchus
frontalis), remarkable for being the only birds known which
have the bill bent sideways. This was at first thought to be a
malformation ; but it is now proved to be a constant character of
the species, as it exists even in the young chicks; yet the pur-
pose served by such an anomalous structure is not yet discovered.
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No country on the globe can offer such an extraordinary set of <

birds as are here depicted.

Reptiles—These consist almost wholly of lizards, there being
no land-snakes and only one frog. Twelve species of lizards are
known, belonging to three genera, one of which is peculiar, as
are all the species. Hinulin, with two species, and Mocoe, with
four species (one of which extends to the Chatham Tslands),
belong to the Scincida ; both are very wide-spread genera and
oceur in Australia. The peculiar genus Naultinus, with six species,
belongs to the Geckotide, a family spread over the whale world,

The most extraordinary and interesting reptile of New Zea-

land is, however, the Hatteria punctata, a lizard-like animal
living in holes, and found in small islands on the north-east
eonst, and more rarely on the main land. Tt is somewhat inter-
mediate in structure between lizards and crocodiles, and also has
bird-like characters in the form of its ribs. Tt constitutes, not
only a distinet family, Rhyneocephalidee, but a separate order of
reptiles, REyNcocEPHALINA, It is quite isolated from all other
members of the class: and is probably a slightly modified repre-
sontative of an ancient and generalised form, which has been
guperseded in larger areas by the more specialized lizards and
gaurians,

The only representatives of the Ophidia are two sea-snakes
of Australian and Polynesian species, and of no geographical
interest.

Amphibin—The solitary
belongs to a peculiar genus,
buratoridm, otherwise confined

America. . .
Fresh-water Fishes—There are, according to Captain Hutton,

15 species of fresh-water fish in New Zealand, belonging to 7
wenera ; six species, and one genus (Retropinna), being peculiar,
Retropinna vichardsoni belongs to the Salmonide, and is the
only example of that family occurring in the Southern hemi-
sphere, where it is confined to New Zealand and the Chatham
Islands. The wide distribution of Galaxins atfenuatus—from the

frog indigenous to New Zealand,
Liopelma, and to the family Bom-
to Europe and temperate South

o
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" Chatham Islands to South America—has already been noticed ;
while another species, . fasciatus, is found in the Chatham and
Auckland Isles as well as New Zealand. A second genus
peculiar to New Zealand, Neochanna, allied to Galaxias, has
recently been described. Profotroctes oxyrhynchus is allied to an
Australian species, but belongs to a family (Haplochitonide)
which is otherwise South American. An eel, dnguilln latdrostris,
is found in Ewnrope, China, and the West Indies, as well as in
New Zealand ! while the genus Agonostoma ranges to Australia,
Celebes, Mauritins, and Central America. .

Insects—The great poverty of this class is well shown by the
fact, that only eleven species of butterflies ave known to inhabit
New Zealand. Of these, six are peculiar, and one, Argyrophenga
(Satyride), is a peculinr genus allied to the Northern genus
Erebia. The rest are either of wide range, as Pyramets cardui
and Dindema boline ; or Australian, as Hamdyaas zoilus ; while
one, Danais erippus,is American, but has also occurred in Australia,
and is no doubt a recent introduction into both countries.
Only one Sphi"mc is recorded, and no other species of the Sphin-
gina except the British currant-moth, FEgeria fipuliformds,
doubtless imported. Coleoptera are better represented, nearly
300 species having been described, all or nearly all being pecu-
liar. These belong to about 150 genera, of which more than 50
are peculiar. No less than 14 peculiar genera belong to the
Carabide, mostly consisting of one or two species, but Demetrida
has 3, and Metaglymma 8 species. Other important genera are
Dicrochile, Homalosoma, Mecodema, and Seopodes, all in common
with Australia, Mecodema and Melaglymma arve the largest
genera.  Even the Auckland Islands have two small genera
of Carabids found nowhere eclse.

Cicindelide are represented in New Zealand by 6 species of
Cicindela, and 1 of Dystipsidera, a genus peculiar to the Austra-
lian region.

The Lucanide are represented by two peculiar generva, Den-
drobloz and Oryomus; two Australian genern, Lissofes and
Ceratognathus ; and by the almost cosmopolite Dorcus.
~ The Scarabeide consist of ten species only, belonging to four
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genera, two of which are peculiar (Odontria and Stethaspis) ; and
two Australian (Pericoptus and Calonofz). There are no
Cetoniide,

There is only one Buprestid, belonging to the Australian genus
Cisseis, The Elateridie, (about a dozen species,) belong mostly
to Australian genera, but two, Melablaz and Ochosternus, are
peculiar.

There are 30 species of Curculionidse, belonging to 22 genera.
Of the genera, 12 are peciliar; 1 is common to New Zealand
and New Caledonia ; 5 belong to the Australian region, and the
rest are widely distributed.

Longicorns ave, next to Carabid:e, the most numerons family,
there being, according to Mr, Bates (Adnn. Naf. Hist., 1874), about
35 genera,’of which 26 are peculiar or highly characteristie,
and 7 of the others Australian. The largest and most character-
istic genera are Emona and Xyloteles, both being peculiar to
New Zealand : few of the remainder having more than one or
two species. Demonaz extends to the Moluccas and 8. I
Asia. A dozen of the genera have no near relations with those

of any other country.

Phytophaga ave remarkably scarce, only two species of
Colaspis being recorded ; and there is only a single species of
Clocetnoliv,

The other orders of Insects appear to be equally deficient.
Hymenoptera are very poorly represented, only a score of species
being yet known ; bt two of the genera are peculiar, as are all

the species. The Neuroptera and Helmtcm are also very
the species are wide-spread forms of the

few species of Homoptera are all
flord some interesting facts. There
One genus, Lithobius,

scarce, and several of
Australian region. The
peculiar. The Myriapoda a !
are nine or ten species, all peculiar.
ranges over the northern hemisphere as far south as Singapore,
and probably through the Malay Archipelago, but is not found
in Australin, Henicops occurs elsewhere only in Tasmania
and Chili, Cryplops, only in the north temperate zone; while
two others, Cermatia and Cormocephalus, both ocenr in

Australia.

g
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Land-Shells—Of these, 114 species are known, 97 being

peculiar. Three species of Heliz are also found in Australia,

and five more in varions tropical islands of the Pacifie. Nanina,
Lymneea, and Assiminea, are found in Polynesian or Malaya,
but not in Australin. Amphibola is an Australian genus, as is
Janelln. Testacelle and Limax belong to the Palearctic region.

From the Chatham Islands, 82 species of shells are known,
all being New Zealand species, except nine, which are peculiar.

The Ancient Founa of New Zealand.—One of the most re-
markable features of the New Zealand fauna, is the existence,
till quite recent times, of an extensive group of wingless birds,
—called Moas by the natives—many of them of gigantic size,
and which evidently occupied the place which, in other countries,
is filled by the mammalin. The most recent account of these
singular remains, is that by Dr. Haast, who, from a study of
the extensive series of specimens in the Canterbury museum,
believes, that they belong to two families, distingnished by
important diffevences of structure, and constitute four genera,—
Dingrnis and  Migrais, forming the family Dinornithidee ;
Palapterye and Euryapteryz, forming the family Palapterygidee.
These were mostly larger birds than the living dpterye, and
some of them much larger even than the African ostrich, and
were more allied to the Casuariide and Struthionide than to
the Apterygidie. No less than eleven species of these birds
have been discovered; all are of recent geological date, and
there are indications that some of them may have been in
existence less than a century ago, and were really exter-
minated by man. Remains have been found (of apparently
the same recent date) of species of Apterye, Stringops, Ocydro-
mus, and many other living forms, as well as "of Harpagornis,
a large bird of prey, and Chemiornis, a gigantic goose. Bodies
of the Hatterin punctata have also been found along with those
of the Moa, showing that this remarkable reptile was once more
abundant on the main islands than it is now.

The Origin of the New Zealand Fauna—Having now given
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an outline sketch of the main features of the New Zealand

fauna and of its relations with other regions, we may consider
what conclusions are fairly deducible from the facts. As the
outlying Norfolk, Chatham, and Lord Howe's Islands, are all
inhabited (or have recently been so) by birds of New Zealand
type or even identical species, almost incapable of flight, we may
infer that these islands show us the former minimum extent of the
land-area in which the peculiar forms which characterise the
sub-region were developed. If we include the Auckland and
Macquarie Tslands to the south, we shall have a tervitory of not
much less extent than Australia, and separated from it by per-
haps several hundred miles of ocean. Some such ancient land
must have existed to allow of the development and specialization
of so many peculiar forms of birds, and it probably remained
with but slight mdflifications for a considerable geologieal period.
During all this time it wounld interchange many of its forms of
life with Australia, and there would arise that amount of identity
of genera between the two conntries which we find to exist. Its
extension southwards, perhaps considerably beyond the Mae-
quaries, would bring it within the range of floating ice during
colder epochs, and within easy reach of the antarctic continent
during the warm periods 3 and thus would arise that intc:rclfanga
of genera and species with South America, which forms one of
the characteristic featuves of the natural history of New Zealand,
Captain F. W. Iutton (to whose interesting Paper on the
Geographical relations of the New Zealand Fauna we are
indebted for some of our facts) insists upon the necessity of
former land-connections in various directions, and especially
of an early southern continental period, ".';'11::?1 New Zealand,
Australia, Southern Afvica, and South Ameriea, were united.
Thus he would account for the existence of Struthions Dirds
in all these countries, and for the various other groups of
birds, reptiles, fishes, or inseets which _Iuma no obvions means
of traversing the ocean,—and this union must ]1.'11..-131 occurred
before mammalia existed in any of these countries. But
such a supposition is quite unnecessary, if we consider that
all wingless land-birds and some water-birds (as the Crare-fowl
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@ and Steamer Duck) are probably cases of abortion of use-

less organs, and that the common ancestors of the various

u forms of Struthiones may have been capable of a moderate

: degvee of flight ; or they may have originated in the northern |

| hemisphere, as already explained in Chap. XT. p. 287. The exis- i
tence of two, if not three, distinet families of these birds in New

Zealand, proves that the original type was here isolated at a |

very early date, and being wholly free from the competition of |

mammalia, became more differentiated than elsewhere. The |
Huafterin is probably eoeval with these early forms, and is the

only relic of a whole order of reptiles, which once perhaps |

ranged far over the globe. |

Still less does any other form of animal inhabiting New Zea- 1

land, require a land connection with distant countries to account |

for its presence. With the example before us of the Bermudas

and Azores, to which a great variety of birds fly annually over vast

. ¥ distances, and even of the recent arrival of new birds in New _

i Zealand and Chatham Island, we may be sure that the ancestors '|

of every New Zealand bird could easily have reached its shores

during the countless ages which elapsed while the Dinornis and

l Apteryz were developing. The wonderful range of some of the

| existing species of lizards and fresh-water fish, as already given,

s proves that they too possess means of dispersal which have

sufficed to spread them, within a comparatively recent period,

over countriez separated by thousands of miles of ocean; and the

I fact that a group like the snakes, so widely distributed and for

which the climate of New Zealand is o well adapted, does not

exist there, is an additional proof that land connection had nothing

to do with the introduction of the existing fauna. We have

already (p. 398), discussed in some detail the various modes in

which the dispersal of animals in the southern hemisphere has

| been effected ; and in accordance with the principles there estab-

lished, we conclude, that the New Zealand fauna, living and

a extinet, demonstrales the existence of an extensive tract of land

™ in the vicinity of Australia, Polynesia, and the Antarctic con-

tinent, without having been once actually connected with either

of these countries, since the period when mammalia had peopled
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all the great continents. That event certainly dates back lo <

Secondary, if not to Palwozoic, times, because so dominant a
group must soon have spread over the whole continuous land-
area of the globe. "We have no reason for believing that birds
were an earlier development; and certainly cannot, with any
Probability, place the origin of the Struthiones hefore that of
Mammals,
Cuuses of the Poverly of Inseet-life in New Zealand : its Influ-
ence on the Character of the Flora—The exlreme paucity of in-
sects in New Zealand, to which we have already alluded, seems
ta call for some attempt at explanation. No other country in the
world, in which the conditions are equally favourable for insect-
life, and which has either been connected with, or is in proximity
to, any of the large masses of land, presents a similar pheno-
menon. The only approach to it is in the Galapagos, and in
some of the islands of the Pacific ; and in each of these cases the
absence of mammals leads us to infer, that no connection with a
continent has ever taken place. Yet the fauna of New Zealand
evidently dates back to a remote geological epoch, and it seems
strange that an abundance of indigenous insects have not been
developed, especially when we consider the vast antiquity that
most of the orders and families, and many of the genera, of insects
possess (see p. 156), and that they must always have reached the
country in greater numbers and variety than any of the higher
animals. The undoubted fact that such an indigenous insect-
fauna has not arisen, would therefore lead us to conclude, that
insects find the conditions requisite for their development only in
the great continental masses of land, in strict adaptation to, and
dependance on, a varied fauna and flora of ever-increasing richness
and complexity. A small number of widely-separated forms, intro-
duced into a (;(nm{.r}f where the fauna and flora are alike scanty
and unrelated to them, seem to have little tendency to vary
and branch out into that vast network of insect-life which
enriches all the great continents and their once connected
islands,
Tt is a striking confirmation on a large seale, of Mr. Darwin’s
beautiful theory—that the gay colours of flowers have mostly, or

7
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perhaps, wholly been produced, in order to attract insects which aid
in their fertilization—that in New Zealand, where insects are so
strikingly deficient in variety, the flora should be almost as sirik-
ingly deficient in gaily-coloured blossoms. Of course there are some
exceptions, but as a whole, green, inconspicuous, and imperfect
flowers prevail, to an extent not to be equalled in any other part
of the globe ; and affording a marvellous contrast to the general
brilliancy of Australian flowers, combined with the abundance
and variety of its insect-life. We must remember, too, that the
few gay or conspicuous flowering-plants possessed by New Zea-
land, are almost all of Australian, South American, or European
genera ; the peculiar New Zealand or Antarctic genera being
almost wholly without conspicuous flowers. In the tropical
Galapagos the same thing occurs. Mr Darwin notices the
wretched weedy appearance of the vegetation; and states that
it was sume time before he discovered that most of the plants
were in flower at the time of his wvisit! And the insect-life was
correspondingly deficient, consisting mainly of a few terrestrial
beetles. 7

The poverty of insect-life in New Zealand must, therefore, be
a very ancient feature of the country ; and it furnishes an addi-
tional argument against the theory of land-connection with, or
even any near approach to, either Australia, South Africa, or
South America. For in that case numbers of winged insects
would certainly have entered, and the flowers would then, as in
every other part of the world, have been rendered attractive to
them by the development of coloured petals; and this character
once acquired would long maintain itself, even if the insects had,
from some unknown cause, subsequently disappeared.

After the preceding paragraphs were written, it occurred to me,
that if this reasoning were correct, New Zealand plants ought to
be also deficient in scented flowers ; because it is a part of the
same theory, that the odours of flowers have, like their colours,
been developed to attract the insects required to aid in their fer-
tilization. I therefore at once applied to my friend Dr. Hooker,
as the lighest authority on New Zealand botany ; simply asking
whether there was any such observed deficiency. His reply was:—
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“New Zealand plants are remarkably scentless, both in regard to
the rarity of scented flowers, of leaves with immersed glands
containing essential oils, and of glandular hairs” There are a
few exceptional cases, but these seem even more rare than might
be expected, so that the confirmation of theory is very complete,
The cireumstance that aromatic leaves are also very scarce, sug-
gests the idea that these, too, serve as an attraction to insects.
Aromatic plants abound most in arid countries, and on Alpine
heights : both localities where winged insects are comparatively
searce, and where it may be necessary to attract them in every
possible way. Dr. Hooker also informs, me that since his Iatro-
duction to the New Zealand Flora was written, many plants with
handsome Mowers have been discovered, especially among the
Fanuneuli, shrably Veronicas, and herbaceous Compositee. The
two former, however, are genera of wide rangs, which may have
originated in New Zealand by the introduction of plants with
handsome flowers, which the few indigenoms insects would be
attracted by, and thus prevent the loss of their gay corollas; so
that theze discoveries will not much affect the general character
of the ﬂm:a, and its very curious bearing on the past history of
the islands through the velations of flowers and insects.

In judging of the relation here supposed to exist, it must be
remembered, that il the New Zealand insects have been intro-
duced from the surrounding countries by chance immigrations at
distant intervals, then, as we go back into the past the insect
fauna will become poorer and poorer, and still more inadequate
than at present to lead to the development of attractive flowers
and odours. This quite harmonizes with the fact ol the ancient
indigenous flora being so remarkably scentless and inconspi-
cuous, while a few of the more recently introduced genera of
plants have retained their floral attractions.

Concluding Remarks on the Early History of the Australian
Llegion.
We have already discussed in some detail, the various relations
of the Australian sub-regions to the surrounding Regions, and the
geographical changes that appear to have taken place, A very

E-
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few observations will therefore suffice, on the supposed early
history of the Australian region as a whole,

It was probably far back in the Secondary period, that some
portion of the Australian region was in actual connection with
the northern continent, and became stocked with ancestral forms
of Marsupials; but from that time till now there seems to have
been no further land connection, and the Australinn lands have
thenceforward gone on developing the Marsupial and Monotre-
mate types, into the various living and extinet races we now find
there, During some portion of the Tertiary epoch Australia pro-
bably comprised much of its existing area, together with Papua
and the Solomon Islands, and perhaps extended as far east as the
Fiji Ielands ; while it miglt also have had a considerable exten-
sion to the south and west. Some light has recently been thrown
on this subject by Professor MeCoy's researches on the Pale-
ontology of Vietoria. #He finds abundant marine fossils of
Eocene and Miocene fige, many of which are strikingly similar
to those of Europe af the same period. Among these are Ceta-
ceans of the genus Sgualodon ; Enropean species of Plagiostom-
ons fishes; mollusea and corals closely resembling those of
Europe and North America of the same age,—such as numerous
Volutes closely allied to those of the Eocene beds of the Isle of
Wight, and the genus Dentalium in qgreat abundance, almost or
quite identical with European tertiary species. Along with
these, are found some living species, but always guch a3 now
live farther north in tropical seas. The Cretaceous and Meso-
soic marine fossils are equally close to those of Europe.

The whole of these remains demonstrate that, as in the
northern so in the southern hemisphere, a much warmer climate
prevailed in the Eocene and Miocene periods than at the present
time. This is a most important result, and one which strongly
supports Mr. Belt’s view, before referred to, that the warmer
climates in past geological epochs, and especially that of the
Miocene as compared with our own, was caused by a diminution of
the obliquity of the ecliptie, leading to a much greater uniformity
of the seasons for a considerable distance from the equator, and
gl‘Eﬂu}' reducing the polar area within which the sun would ever

i - |
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dizappear during an entire rotation of the earth. During sucl_;@f[

a period, tropical forms of marine animals would have been able™
to spread north and south, into what are now cool latitudes ; and
identical genera, and even species, might then have ranged along
the southern shores of the old Palmarctic continent, from Britain
to the Bay of Bengal, and southward along the Malayan coasts
to Australia,

Numerous Miocene plant-beds have also been found in Vie-
toria, containing abundance of Dicotyledonous leaves, which are
said generally to resemble those of the Asiatic flora, and of the
Miocene plant-beds of the Rhine. Itis to be hoped these beds
will be more elosely examined for remains of insects, land-shells,
and vertebrateg, and that the plants will be carefully preserved and
critically studied ; for here probebly lies hidden the key, that
will solve much of the mystery that attaches to the past history
of the Australian fauna.

Ed
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TABLES OF DISTRIBUTION.

In drawing up these tables, showing the distribution of the
various classes of animals in the Australian region, the following
gources of information have been relied on, in addition to the
general treatizes, monographs, and catalognes used in compiling
the 4th Part of this worl,

Mammalia.—Gould, Mammals of Australin; Waterhouse on
Marsupials ; Dr. J. E. Gray's List of Mammalia of New Guinea ;
Miiller, Temminck -and Schlegel on Mammals of the Moluccas:
papers by Dr. Gray ; snd personal observations by the Author.

Birds.—Gould's Birds of Australin{ Buller's Birds of New
Zealand ; G, R. Gray's Lists of Birds of Moluccas, &e.; Hart-
laub and Finsch on Birds of Pacific Islands ; Sclater on Birds
of Sandwich Islands; papers by Haast, Hutton, Meyer, Salvin,
Schlegel, Selater, Trav ers, Lord Walden and the Author.

Reptiles—Krefft, Catalogue of Snakes; Gunther, List of
Lizards in Voyage of Evebus and Tervor (1875); and numerous
papers,

HH2
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TABLE 1.
FAMILIES OF ANTMALS INHARITING THE AUSTRALIAN REGIOXN.

! ExpraoxaTION.
Nomes in 1éalier show fomilies which are Pnnuliur to the region.
Names inclosed thus(......) show families which ouly just enter the region, eud ars
not eonsidered properly to belong to it
Numbers correspond to the series of numbers to the families in Part IV,

Sub-regions.
B avleala |4 |.F Ttange beyomnd the Region.
Orrdar amd Famaily, EE 5 E.j . ?,% ange Leyond the Region
== = = Im B
== | = |7 |
MANMMALIA.
PRIMATES. b
3. Cynopithecidm | — Oriental and Ethiopian
CHIROTTERA. ! L "9
9, Pteropidee ... | — | — | —  — | Oriental and Ethiopian
11. Rheir:u bide | — | — The Eastern Hemisphera
12 Vespertilionide | — | — | — | — | Cosmopalite = -
13. Noctilionide ... — | All tropical regions
CARNIVORA.
25. (Viverride) ... | — | Oriental -
HAH *E}t;*rt':idm..? — == N. ond 8, temperate zonss
dsmPhooides.. ... — | — | M. and B. tempoerats zoneses -
)
CETACEA #’ | = !
BGtadl, e e [ | Oepania ‘?
BIREXTA | ) -
49, Mamatide .. ‘ = [ Ethiopian, Oriental
URGULATA | . .
4;.: Siid [ ' All other regions but Nearetic
50, L(l-“[ 'Er_] g B I All other regions Lut Ethiopian
Eg, {.ﬁ:}h; e [l [ All other regions but Neotropical
I -
RoDENTIA, : g
56 Muridd™... .. |—|— All other regions
61, (Seoiridm) .. | — | All sther regions
|
MAREUPIALLA, |
| -
T Dasyurdde ... | — | — |
V8. Miyrmeeabiide - I.
79, Fermmelde ... | — | = |
80. Macropodides., | — | — | |
| ]
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®  Onler and Family.

81,

&2,

Plreclanistido
FPhazseolomyide

MoXOTREMATA

83
84

Oradthorfiym- |
ehdelee. ..
Eehidnidoe

BIRDS.
PassEnEs,

L
2.

=0 fa

.
a4,
a6,

a7,
a8,

47,
40,
5.

Turdid®... ...
Sylviidem. ..
maliidas

. Cinelidm

Corthiidm

. Bittide ...

L Paridon’ . i
. Pyenonotidme ...
: griulid:e],..gid,.
N 1T i k&
i Dil:rE e .
. Muscicapidne..,
. Pachyeephalide
. Loniide ... ..
L Coreide ., L
. Paradiggide ...
. Meliphagida,
. Hectariniide

Ik

. Drepanidide...
. Himandinide. .

Ploceidm
Bturnidm”
Artamidme
Almdide ..
Motacillidm ...
Pittiden ...

M enrido
Atrichiide

Ficanug:

61,

FPieldm ...

. Cucnlids
. Coraciidm .
. Meropiilm ..

. Aleedinide ...
. Bueerotidm ...
. Podargidm ...
. Caprimulgid=a

Cypselide

Aunatro-

I rIan:q.l

R SN L |

’ i

E
&

Eo 0 s

IIIiF

Bub-regions.

Aunadra-
lin.

Il

Pl

1 5 Y

Pl R
I

| Paolyne-

|

gl 1l
|

|
|

Aealnnal,

Fangs beyond the Region,

| Cosmopolite

Cosmopolito
Oriental family

Oriental family

Oriental anid Ethiopian
Oriental and Ethiopian
Oriental and Ethiopian
ﬂm Old "."r'nf'l.l.t

moest peculinr to region

The I}ldﬂ‘luﬂ;l.:'n'rld e
Cosmopolite

Oriental and Fthiopian
Oriental aml FAliopian

Cosmr palite

Oriental, Ethiopiny

The Old World

Oriental

The Old World and ¥, America
The Old World

Ciriental, Ethiopion

Peeunliar to Australia

Peenliar to Australis

All other regions
Cosmopnolite

Oriemtal and Ethiopion
Oriental and Ethiopian
Cosmopolite

Orientnl and Ethiopian

| Oriental

Cosmopolite
Cosmopolite



118. Amnatidim

119. Laride...

180, Procellariidse
121, Pelecanidee ... |
122, Epheniseidme |
124, Yodicipide ..

BTRUTHIONES,
127, Cusuariide ..,

128, Apterygid ... ; [

120, Dinarnithide |
180, Pelaplerygide
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Bul-reglons. 3
e o . 1
Ciniter and Family, 55 é.n‘ gg 23 Range beyond the Reginu. -
- p-od ) ol -
— == “aF
Parrract, |
;B. Cosatwide .., | — | i FPhilippine Islands
7. Platyeercidm | — | — | — | =
78. Palmornithide | — Oriental
70, Trichoglossidm | — | —  — |
082, Nestoridos ... | — -
83 Stringopider... ==
CoLraBm
84. Columbide ... | — | — | — | — | Cosmopolite
Bda, Didunendide =
GALLINE. [
87. Tetmonide ... | — | — | — [ — | Old Werld and N. America
B8, (Phasinnidie) | — Oriental
£9. Turnicidm .. | — | — | The Old World
00, Megapodiide — [ s
ACCITITRES. |
06, Faleonide ... | — — | — | Cosmopolite
87. Pondionide .. | — — | — | Cosmopolite
B8, Strigide v |- | = | — | Cesmopolite
GrarLLe !
09, Hallidm  — | — | — | — | Cosmopelite
100, Senl idw. . | — | — | = | — | Cosmopolite
108, Porride. ... | — | — Tropical
104, Glareolidm ... [ — |'=— The Enstern Hemisphora
105, Chorndriile | —- | — | == | — | Cosmopolite
106, Otidide FE I — The Eastern Hemisphers
167, Gruidm l =y The Esstern Hemisphera
112, Hhinochetideoe .
118, Avdeide ... | — | — | — | — | Cosmopolita ;
114. FPlataleide ... | — | IA.!must cosmopolite
115 Cleoniide .., | — | — | Widely distributed
[}
ANEERES.

!(‘osmnm]{te
| Cosmopolite
| — | Cosmopolite
- |l.'namn1w.r|ibe "
— | ‘ | 5, temperate regions
- = | Cosmopolite

|

— | Extinct
Extinct
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1. Typhlopide ..,
2. Tﬂhrimdm o
3. Xenopeltidse ...
5. Columariids ...
7. Colubrids
8. Homalopside
11. Dendrophidis
12, Dryiu]i»hil.]m
Dipsadidae
16. Lyeodontidwe,.,
16. Amblycepha-
Tidwe) ...
17. Pythonidsme
19. Acrochordidee
20. Elapidm ... ..,
23, Hydrophidm ...

LACERTILIA.
50, Varnnids
33. Lacertide

43, Aprosiode
44, Lialide ...
45. Beincide
48, Acontindm
40, Geckotidm
50, Tguanidm
fl. Agnmidm

RHYNCOUEPHALINA
53, Bhyneocephalida

CROODDILIA,
54, Gavialidm .,
b5 Crocodilide ..,

CHELONIA.

57. Testudinidme ...
b8, Chelydidm

60, Cheloniide

AMPHIBIA.

AxoTna,

¥. Phryniscidm ..,
0, Bofonida ..,
10, Xenorfiinids. .,
11. Engystomidm.,

o0 8 O 1

12. Bomhinatoride |
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Sub-regions. |
B Order and Family, _g 2 % & 3?5' Rango beyend fhe Regian.

2| 8d| ba (22
et el

— = ! A .

REPTILIA.
OPHIDIA.

All regions but Nearctin
Oriental, 8. America, i
Oriental
| All warm countries
Almost eosmopolite
Oriental, and all other regions
Oriental, Ethiopian, Neotropieal
Oriental, Ethiopian, Neotropical
| Oriental, Ethiopian, Neotropical
| Ethiopian and Oriental

— Oriental, Neotropical

—_ - Tropical regions, California
Oriental
Tropical regions, Japan, 8. Carclina

: — | — _ﬂriumm'l, Madagascar, Panama

| -— riental, Africa
f= | The Enstern Hemisphera

Weotropieal, Ethiopian, Palmarctic
'S |

|
— | == | — | Almost cosmopolits
FEthiopiam, Oriental
— | — | —  Almost cosmopolite
| — N.and &, America
| e | The Eastern Hemisphers

| Drriental
— | | Teopion] regions
g |
| { | ATl other regions
= | - | | Ethiopian, Neotropieal

— | Marine
f {

- [ | Ethi -inm Malayan, Neotropieal
All other regions

— | All regions tmt Palwenrctic
Nentropical, Palearctic
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Orler and Family.

lin,
| Falyme-

Austro-
Rin,

RGN E

14 Alytide... ...
15 Pelodryadm ...
16. Hyhde .. ..
17. Polypedatidie
. Rani
. Discoglossidm

FISHES (FRESH-
WATER}.

ACANTHOFIERYGIL
11. Trachinidme ...
35. Labyrinthici.. | — '
87, Atherinide ...
38, Nugillidme

AXACARTIINL
63 Ga i

PHVE08TOML.

59, Bilpride... ...
61. Haploehitomnidiz
i, Salmonide

67, Galaxidse

78, Osztegoloasidme
85, (Symbranchidoe)

|

92, Sirenoidei

[

]

Digsor. i
]
INSECTS. LEPI- |
1

DOPTERA (FART) e

FLTER)

Doyt (Burren- |
. Danaide
. Batyridm
. Elymuiidae

1
2
3
4. Morphida
fi
.
a,

. Acrneide... ...
Nymphalidie...
. Libytheidse ...
. Nemeobeidm ..
. Lycenide
. Prerdide ... ...
. Papilionida ...
. Hesperidn ... |

BENETENE T

SF!}I:‘GIDM.
17, Zygenide
13, Castniide ...
10, Agaristide ...
20, Uraniides

23. Sphingide ...

Q%

Moew
Fenlaml,

Rangn leyond the Ragion.

*®

All rogions but Oriental
Keotropical
All regions Tt Ethiopian

| All the regions

Almost cosmopolite
All regions but Nearetie

Patagonia (! marine)
Oriental; 5. Aflrica
Eunropo, Ameriea
FEthiopian, Neotropical

ATl warm regions

Temperate 8. America
Pelenrotie, Nearctic
Temperate 5. Americe
All tropical regions
Oriental, Neatropical

Ethiopian, Neotropieal

All warm rugih‘;ﬁr. ani to Canada

Cormopolite
Oriental, Ethiepian

Oriental, Neotropieal
| All tropical regions
| Cosmepolite .
All the other regions .
| All other regions bat Nearetic
| Cosmaopalite
| Cosmopolite
Cosmopolite
Cosmupolite

| Cosmopolite

Neotropi

Oriental, Ethiopian
All tropical regions
Cosmopolite

e
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L3

TABLE IL

GFENERA OF PERRESTRIAL MAMMALIA AND BIRDS INHARITING THE

AUSTRALIAN REGION,

ExrraxaTion.

o =
Mames in tfalicz show genera int to the region .

Names enclosed thus(......) show genera whic

just enter the ragion, Lut are not con-

gidered ]{m rly to belong to it.
Genera tm Elangiug to the region are numbered consecntively.
MAMNMNALIA.
Viler Samily, sod 5% Range within the Region. Range beyond the Region.
w|E s
PRIMATES.
f CYXorITHECIDE.
(Macarus ., ... | 1 |Lombok to Timor) Oriental genns
1. Uynopithecus ... | 1 |Celebes and Batchian Philippines
LEMURIDA
{Tarsius ... 1 | Celebes) Inde-Malayan genus
CHIROFTERA.

PrEROPIDE

2. Pteropus ... ... | 15 | The whole reg. except Kew Zeal.| Tropies of B, Homj

#. Xantharpyia ... | 1 | Molueens and Timor Urir!jnt.u.],. . I‘n!m\}:ﬁc

4, Cynopters : 1 | Morty Island Oriental

5. Macroglossus ... | 1 |CeléBes, Maluceas, TiniOk Indo-Malaya

6. Hupyia ... ... | 1 |Celebes and Moluceas Philippines

7. Huypodermo 1 | Celebwes, Moluecas, and Timor

8. Nofopleris 1 | Fiji Islands

Eumwororning,

9. Rhinolophua ... [ 7 | Moluceas, Timor, Anstralis W i
10. Hipposideros ... | 5 | Moluecas and Art Islands Dhﬁrﬂﬁi e D el
11. Phyllorhina 2 | Molneeas and Timor Indo-Malaya
12 Asellin ... 1 | Ambayna Indo-Malaya
13, Megaderma 1 | Tornate Oriental, Eﬂliﬁpiﬁ

Y ESPERTILIONIDE, |
14. Scotophilus 8 | Molneeas, Timor, Anstealin Ori
15. Vl{ﬁljm‘tilit_r 2 | Anstralin A (fmzﬂn]ita
18, L!mjnlatena 3 J:iulnm:as, Timor, and Australia In-.}u-hEn!ayn, 8. Africa
17. Taphozous 2 | Celebes, Moluccas, M. Australia Orien,, Ethiap., Heotrop,
18. DPlecotus ... ... | 1 |Timor K. Indin, 8. Palmarctic
19, Nyctophilus ... | & | Australia and Tasmania India




w
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WE
SHast N O o Range within the Region. P G B Ragdive.
o
w
NocTronin.s.
20. Molossus .. 1 | Anstealin | Neotrop., Ethiop., 3. Pal.
21. Mysiacine 1 | New Zealand
INSECTIVORA.
SoRICIDE,
28, Borex 2 | Moluceas and Timor The E. Hemis. & ¥, Amer.
CARNIVORA.
VivEnrmas.
{Viverra ... ... | 1 | Celebes and Alalucens) Oriental genus
{Paradoxurus ... | 1 | Timor, Ke Islands, ! introduced) Oriental gunus
OTARIIDE. i ’
23, Arctocephalus... | 1 |8 Anstralis, New Zenﬂngg' | 8. Temperate shoras
3L Zalophe . 1 |Australin .| North Pacific
Procinm. | . ’
95, Stenorhynchus i 1 | New Zealand Antaretic shoras
SIRENTA. l
MaxaTIDE |
26. Halicors ... 1 I;". Anstralia iﬂricntn.l Ethiopian
UNGULATA: | | 3
SrIns [ ] o o e
7. B0E e e 4 |Celehes to New Guinea Palmarctic, Oriental
28, Mabiruss ... 1 | Celebes, Bourn . |
CERVIDME. 1
(Corvus ] |(."u1ehﬂ.\ MolugeasaTimor) Oriental genua
Bovips. g o
a0, Anos 1 | Celebes T i
k
RODENTIA. ol
Sorrnine | .
(Seinrus - 5 lf'rlehm: All the other regions
Muzips. i ;
80; Mus... .. 15 |,'|mslrr||i:1, Celahes | The Western Hemisphera
81. Peatelomips 1 | Australin
82, Hapoaltis... [ 13 | Anstralia

83, Hydiomys
84. Aeanthamys
5. Eehiothrix

MARSUPIALLA,
Dasyvring,

86, Fhaseogale

5 | Australinz and Tesmania

1 | H. Australic
1 | Australin

8 | Wew Guinea and Austenlia



i
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. Order, Family, nd ‘55] ; ;
¥ ¥ E Tiange within the Region. Range Teyond the Reglon,
i ﬁ s =5
87, Anfechinomys ... | 1 | 8 Australia (interior)
38. Antechinns .. | 12 | Amlds. Anstralin and Tasmanin
. 80, Chmfoccrcis 1 | 8. Aunstralin
ﬁ 40 Deetylopsifi 1 |Arn Islands and ¥. Australin
41. Podabrus ... fi | Anstralia and Tasmanin |
42, Mywickis ... 1 | Aru Islands |
43, Sarcophilus 1 | Tasmania
44, Dusyurus,,. 4 | Australia
45. Thylocinus 1 | Tnsmania
MYRMECORIIDE.
46, Myrmecobing ... 1 | 8. and W, Australin
PERAMELID.E. P
47, Perameles .., | & |N. Guinea, Atn Ids, Australia,|
l and Fasmanin ¢
48, Peragalon 1 ’E tralin
40, Cherapats.., i (87K and W. Anstralia
Macnoropinae. .
&0, Mueropus ... 4 | Aunstralin and Tesmanin ’
N 51 Ophranter 5 | All Australin r—
52, Halmatirus 18 | Australia and Tasmanias
53, Potrogale... ... | 7 |Al Australin o
54, Dendrofages ... | 2| New Guined g °
B5, Doreopsts.. ..'| 2 | A, MysalaudN. Guinen
56, Ongchogalea ... | 3 | Central Australia
&7. Lagorchestes ... | & | M., W., midS. Misf¥alin -
58. Betlongia ... ; § | W., B, ond"E. Australin and
! Tasmanis
t' 50, Hypsiprymates | 4 | W. aud E, Australin' k Tasmanin;
PHALANIGISTIILE, | - |
60. Phascolarelos ... | 1 | B Austealia d i
61, FPhalangistc 5 | By 8, aml W, Anstralin and
| smanin
62, Cusows <. geee ! 8 (Celebes to N. Guinea, Timor &
[, 2= XN. Australin -
88, Pelaurista ... |" 1 |E. Australia w &
1 64. Belidcs ... & | 8., B, & N. Austral., Mo Guinea,
:'Lnu.lIJ mupcn.n o
65, Acrobuta .., 1 |8, o Austmlin .
B, Drddﬂiu‘l'l:l-". 5 I‘W, & E. Australia &Tristﬂ&l: I
87. Farsipes ... 1 | W. Australin
PHABCOLOMYIDE. |
68, Phoseolomys ... | 1 | 8. E. Anstralia and Tasmania

[+ MONOTREMATA.
Gnmmnnmrsrmmz.l i
60, Oraithorkyachue | 1 8. and E. Anstralin & Tasmania




4Ti EOOLOGICAL GEOGRAPHY, [ranr 1n.
|
Onlgeiusinmd. |2 : Range within the Region. Range heyond the Region.
5
Leninsins.
70, Echidng ... 2 | 8. & E. Australia, & Tusmanin
BIRDS,
PASSERES.
Trrpinz.
1. Turdus 6 | Timor, Austral., New Culedonia,| Cosmopolito
Norfolk Island, Lord Howe's
and Bamoan Islands
2, Oreocinela 1 | 8. E. Australia and Tasmanin | Palwarctie, Oriental
3. Geocichla. .. 4 | Celebes, Lombok, Timor, Austral.! Oriental
(Monticols 1 | Gilolo, Caleles) Palearetic nnd Oriental
{Loothern... 1 | Lombok) Oriental genns
BYLVIIDE.
4. Cisticola, ... T | Celebes, Bowrn, Timor, Austenlin| Paliearctic, Orfontal
5. Bphenicus 4 .A'L'lImh i, N, Zealand, L‘Imtlmm+Eth1'.ﬂ1ﬁun
0 Ll 4 &
8. Megaluris®2.. | *1 (Timor = @ & .| Oriental” ™
7. Food, s 2 [Australia — A
8, Amyﬁ‘{_l.. 3 | Austmalia « ia
9. Sphenurc... ... [ 1 |Anstralin -
10, Stipituris  ..opf 1 | Australing Tasmania
11, Mafurus ... ... | 16 | Australia, Tasmania, & ¥, Guinen
12, Hylaeola ... .. 3 |dustralia
18, Calomantlis ... 2 FAustralian and Tasmania
14 Acrocephalus ..o 7 |Celebes, Moluceas,  Australia,| Palweare., Orden., Ethiop.
Caroline lslands
15, Tefare ... 2 | Bamoan to Marquesns Tslands
16, Hypolais ... 1 | Moluceas Palwarc, Orien., Ethiop.
17. Sericornis 7 | Australia and Tasmania
18, Adanthizn 4 | Austral., Tasmania, N_Caledonia
19, Gerimone ... 24 | The whols region, exel. Moluceas Philippines
o0, Dirymoedes... 2 Australin = 00 P
a1, ﬂm%”' 4 | Lombok to Timor Bitemah ¢
tin a 1 Eelehaq_tu Timar) Origntal, Palwarcic
29 ghfawm 3 [ Australia )
23 Polroics .., 15 | Papua to Samoan Iis., Anstralia
24, Mydomoirn 3 |N. Zealand
a5, Lamprofic 1 | Fiji Tslands
08, Mirg... .. ..o 8New Zeoland
a7, Cinclovhamphus | 2 | Australia
23, COrigine 1 | Australia :
20, Orthonyz ... 5 | N, Guinen, Austral., New Zeald.
TiMALIDE,
30. Pomatorhinns... | 5 | . Guinea and Australia Chriental
81. Cinelosoma 4 | Australin and Tasmania |
42, Turnagre 3 | New Fealand |
33, Peophiodes. 2 (8. B and W. Australia |
84 Aleippa ... ... | 3 |New Guinen Orjantal
(Trichastoma .. | 1 |Celebes) Oriental genns
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A
Order, Family, and G s
o wﬁcn“h EE Ranms within the Resinn., Range beyonid H:_i Tegion,
35. Drymocataphus | 1 |Timor Oriental
86, Struthiden ... | 1 | N.and F. Australin
CINCLIDE.
27, Eupetes 2 | New Guinen : Malayan
4 CERTHIIDE.
85, Clomacteris ... | 8 [Australia and N. Guinea
SITTIDE.
. a0, Siftelln 5 | Australiaand N. Guinea
; 40, Aconthisitin 1 | New Fealand
i 41. Xenicux ... 3 | Hew Zealand
Panina,
43, Corthiparus ... | 2 | New Zealamd
43. Sphenostoma ... | 2 |Boand 8, Austmlin | & -
. aL P &
Provoxomnz | % * iy g
W 44 Criniger ... ] }Ioluzcaa,z(;nd"mll Jdslands” | Oriental
. of Colelitks - NS y e
ORIOLITE, : ) » 8

+' ) See w .
45, centhgres 1 | Timor and. Australis . v -
46. olog= 8 | Celebes, Bulla 1ds., Lombal anid ﬁﬂcntﬂ. Ethiopian
Flores e
47. Mimeta ... ... | 10 | Moloceas, N, Guinea, Timorg &
Anstralin .
£ CAMPEPHAGIDE.
] (Tericrocotns ... 1 | Lambok) Oriental genua
48, Grancalos ver | 20 | Celebes to New Hebrides and N,| Otfental
Zealand
40, Arinmides . | 1 | Celebes L
50, Preropodocye .. | 1 | Australin -
51, Campephoge .| 12 | Celebes to Timor & New Guines | Otiental, Ethiopian
52, Lalage .. .. | 15 | Celebes to Australin &SameanTils.) Malayan o ‘
53, Symmorphus . | 1 | B Anstralia and Norfolk Id. il -
Dienvimng, ' |
58 Dhierwus .. .. | 11 | Celolbes to N, Irelind & Austral,| Oriental, Ethiopian
55, Chiclorhymelats 1 | New Guinea *
MUsCICAPIDE. L ]
56, Peltopsr 1 | Papunn Islands
57. Moncrcha oo | 30 |The whole region (excl. Celehes
and N. Zealand)
steopliind 1 | N, Guinea
9 {E::ﬂ];m H-s 1 | Molueeas uﬁdlﬂﬂh!hmj . Paleare., Orien., Ethiop.
50, Micreecd ... l 6 | Thmor, N. Guinea, Austrlia ; -
60, Cyornis ... | 2| Celebes and Timor Oriental
61. Biphia ... .. | 1 |Timer Oriemtal
62, Seisirn ' | b

Moluceas to N, Ireland, Austm},|
I
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4 PR | -
grageesunlly, and. 1 &8 Range within the Region, Ranga beyond the Region.
Ag €

68, Migdagra,.. ... | 15 | Moluceas to Samonn Ids Austral.

{Hypothymis 2 | Celebes) Orriental %
64 Macherirhynchus(® 4 | Papuan Ids. and . Aunstralia i
65. Rhipidura ... [ 32 [The region to Samonn Ids. and| Oriental

N. Zealand

(Myinlestes ... | 1 [Celebes) Oriental genna

(Tchitrea 1 | Flopes) Orien. &%ﬂ:l.inp. genus
68, Todopsiz.. ... | & | Papuan Islands
67, Chasicmpis 2 | Bandwich Islands
PACHYCEPHALIDE. o
68. Oregenr ... ... | 1 |Temperate Anstralin '
69. Foleuneulus ... | 2 | Temperate Australin
70, Pachyecphale 43 | Moluceas to Tonga Ids. and 4

Tasmania
71. Hylocharis 2 | Celeles and Timor Oriental L
72. Eopsaliria ... | 10 | Austmlin to New Hebrides i
|

Laxtine,
78. Colluriciucle... | 4 | Australia and Tasmania -
V4. Recles ... ... | 1B Pnpuun Lo Fiji Ida, ¥, Austral.

_ {Lauius ... .. | 1 |Lombok) Northern Hemisphere ,’E’. 3
Corvine | '
76, Strepera ... ... | 4 | Australin und Tosmania
76, Barite ... ... | 8 [Australin ond Tasmania
T7. Cracticis .| B [Papuoan Ids, to Tasmania
78. Gralling 1 | Australin
79, Streptocitte ... | ®2 | Celobes
80. Charitornits ..o | 1 |Sulla Islands (Celebes gronp)
81. Corvus ... 8 | The whole region, exel. N, Zeal,| Almost Cosmopolita
B2, Gymnseorvus,., | 2 [Papuen Islands ‘w
£3. Corcorax # 1 | Australia :
84, Liycocoras ._TF 3 | Moluccas
I’mn:‘nat:;nz ; %l fati |
85, Pn iaeit npman lslands
86, Manucodiie 3 ]’ﬂlmmi Ids, and W, Austealia
87, A i 1 | New Guninea
89, Paiofie ... 1 | New Guinea
89, Lephorina 1 | New Guinen
90, Diphyllodes ... 8 |Papuan Islands
01, Xanthomelus... | 1 | New Gninen
82, Cicinnitris 1 | Papuan Islands
98, Paradigalln ... |91 | New Guines )
04, Semioptera ... | 1 |Gilolo and Batchian
85, Epimachus .., | I | New Guines
06, Drepanornis .. 1 | New Guinea
7. Balewcides 1 | New Goinen ]
08. Ptiforhis 4 | New CGuinen ond M. Anstralia ;
00, SBericufus ; 1 | B. Australia f
100, Piilarhynchus 1 | E. Australia
101, Chlaniiedera 4 | N. and E. Australia i
102, Fluredus ... 3 | Papuan Tslonds and E. :’instmha -
103, Amblyornis . 1 | Few Quinea
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Order, Family, and | 251 pyies wikhin His Hesion, Range boyond £ m@,"
Cienmud, = = R Ay =
25 -
MELIFHAGIDA, 3
104, Myzomelw ... | 20 | The region ; excl. N, Zealand
105, Ewtonophile... | 4 |Papuan lslands and Auvstralia
106. Gliciphtie ... | 10 [Papuan Ids. Timer, Australia,
N. Caledenin
107, Aconthorhynekus 2 | Anstralia ond Tasmanis
108, Meliphage ... | 1 | East and 8. Austmlin
109, Pilotis ... 43 | Lombolk and Gilole to: Tasmania) {Baly)
and Samoan Lds,
110, Aeliornis .. 5 | Austrolin and Tasmania
111. Prosthemadern | 4 4Néw Zealand
112, Anthornis 4 "New Fealand amd Chatham Tds
118, dAnthocherg ... | 10 | New CGoinep to Thsmanin and
| Bamonn s, N, Zealand
114. Pogenariis 1 | New Zenloml
115, Philemon | 18 | Lombek to N, Guinea, N, Cale-
donia, Australia
116, Enfomeize 2| Anstralia
117, Manerhine ... | 5 | Australin and Tasmania
118, Aelithreplus ... | #8 | N. Guinen, Australin, Tasmanin
118, Euithyrhymchis 3 | M. Guinea i
120, Melirrhophetes. | 2 | N, Guinea
121, Melidectes 1 |¥. Guinea .
122, Melipotes 1 | K. Gninea
123, Moha . 3 | Bandwich Tslonds
124, Chetoptila 1 | Bandwich Islands :
NECTARINIIDE.
195, Coemefire ... | 1 | Papuan Islands *
{Ethopyga ... | 1 | N, Celebes) Oriental genus
126, Chaleostetha .., | § | Celebes, Moluceas, Papuan Ids, | Malaya
127. Amchnecthra 5 | Anstro-Malaya and N. Anstralia | Oriental
(Nectarophila 1 | Celebes) Oriental genus
Anthreptes 1 | Celebes and Sulla 1slands Malayan genus
128, Amchnothern 1 Il‘auaun lzlamds, Lombolk lurlcm,u.l
DicEIne. |
120, Zosterops « | 28 | Tho region to Fiji 1ds. & ¥, Zml.] Oriental, Ethivpian
130, Dicum... .- | 12 Uelohe.!tnEulnm{mlﬂ:.&Auﬂrﬂ.jﬂﬁeutﬂl -
131, Pachyglossa 1 1| N, Celobea Himalayas -
152 Piprizoma 1 | Timor India, Ceylon
133, Pordalotus . | 1 | Australin and Tasmania, Timor
134, Prionochilus .., Papuan Islwnids o Malaya
DEEPANIDITE, : T
185, Drepenés ... | 8 |Bandwich Islands
156, Hemtignaiins. .. | 3 | Bundwich Islands
187, Locapd ... 1 Hm‘u’lwy:h Islands
158, Puittivostin | 1 | Bandwich Tslands
HIRUSDINIDE
139, Hirmido 7 | The whole region Cosmopolita
140. Atticora 1 | Anstralia Keotropieal
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o
i el Range within the Region. Range beyond the Reglon.
- z“ ﬁ
ProcEID.E,
141, Estrilda... 4 | Floves, Timor, Aastralin Oriental, Ethiopian
142, Embleme 1 | N. W. Aunstralin
143, Aluniz" ... G [Celebes to N, Guinea and N.| Oriental
Australia
144, Doneealic 8 | Anstralin
145, Foephilic i [ Australin
146, Amading ] FE&FE: Tasmania and Samoan| Ethiopian
alan
147. Erythrum 7 | Molucens to D'lrﬂlmc and Tijif Javn, Sumatra
Islands, Timor, N, Caledonin
STURNIDE,
148, Eulabes ... 4 | Bumbawa, Flores, Papusn and| Oriental
Solomon Islands
148, Basilorivis 2 | Celebes and Ceram
{Acridotheres 1 | Celebes) Oriental genus
150, Creedion A 2 | N. Zealand
161, Meterolocha ... | 1 |N. Zealand
152, Calimas... .2 | N. Zenland
153, Aplenis .. 8 | M. Caledonia to Tonga Islands
154, ms_ 15 | Celebes to Holomon Islands and] Malaya
N, Australin
155, Eﬂm‘iﬂ P 1 | Celebes
146, Scmﬂ‘m!rmh o | 1 [Calehes
ARTAMIDE.
167. Artamms |, 15 | Celobes to Fiji Ids. and Tasmanial Oriental
ALATDIDE.
158, Mirafin ... 2 | Flores and Australin Oriental, Ethiopian
MoTACILLITLE,
150, Asndytes ... ... | 11 | Molucens, Timor, Australin Pale., Ethiopian, Orien,
160, L-:rraﬂnlla x §:| Lombok mnd Moluccas to N.| Palmarctis, Orental
iy Zealand
[PITTIDE. 1l -
141, Pitta 12 | Calobes and Lonhek to .| Oriental

162, Hydroriis

168, Melumpitie ...

Mexuning,
164, Menatre ...

ATRICAIID A,
165, Africhia...

PICARI A,
Promns,
168, Yun

ipions ..,
(Mulleripicus...

1 |Gﬂulo, Batchian
1 | N. Guinca

i Cilehes)

Cuinea anid Anstrulis

B, Australia

W. Aunstralin and Queensland

Celebes, Lombok, and Flores

Himaloyas to Juva

Oriental
Orientnl genus
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Ornder, Family, and ":'-'-g , ind e
Db =3 -Ramnge within the Region, Rangn beyond Reglan.
F i
Crevniba,
167, Bhamphocaccye [ 1 | Celabes ;
168, Centropus 13 | Austro-Maloya and Australia Oriental, E A
169, Cueculus ... ... | B |Austro-Malaya and Australia | Pale:, Orien., Etliopian
170. Calicehthrus ., 1 | Papuan Islands
171. Cacomantis ... | 10 | Austro-Malaya and Australin Oiriental
172, Chryzococoyx & | Austro-Malaya to Fiji Islands| Oziental; Ethiopian
and N. Zealund
(Hierocoroyx... | 1 | Celehos] Oriental genns
278, Eudynamis 8 | The whole region ; excl. Sand-) Oriental
wich lslands
174, Seythrops 1 | Celebes, Moluceas, nnd Aunstealing
CoRACITDE.
(Cloracing 1 | Calehes) Oriental and Ethiopian
175. Enrystomus .. | 4 [ Austro-Malaya awd Australia Oriental and Ethiopian
MeroPImm
176, Aerepopes 1 | Celebes
177. Merops. 2 | Austro-Malaya and Anstralia | Pale., Or'en,, Ethiopian
- ol
ATCEDINIDE. 5
178, Aleada ... 4 | Celebes to Kew Traland Pale., ﬁ%.'en.. Ethiopian
170, Aleyons ... ... | & | Batchian to Tasmanin Philippines
130. Pelargopisis ... | 2 |Celebes, Flores Oriontal
181, Cayx wo | T | Colebis to New Guinen Oriental
182, Cleycopsis 1 | Celebes
183, Sy 2 | Papuan Islands and N. Australia
184. Haleyon.., 19 | The whole region ; exel. SBand-| Oriental, Ethiopian
wich Islands
135, Todivhamplis 4 | Central Pacific and Sandwich Ids,
18G. Dhacelo ... ... | 0 | Papusn Islands and Australia
187, Monachaleyon 1 | Celebes .
188, Caridonaz ... | 1 |Lombok and Flores
180, Tanysiplera ... | 14 | Batehian to N. Guinea and N, : :
: Anstralia G
180, Ciftures .., 2 | Celebes aud Banguir Islanids ’
191, Melidora 1 | Kew Guinea
BucEROTIDER
192, Hydrociesa? ... | 1 | Celebea Oriental
198, Calao .0 . | 1 | Molnceas to Solemon Tslawds Maluyan
194. Cranorrhinus ! 1 | Celobes Malnyrn
PoDARGIDE.
105, Pedargus ... | 10 | Papuan Islands to Tasmnonia
166, Batrachostomms | 2 | Moluscas Oriental
197, Eyotheles 8 | Papuan Islands to Tasmania
|

CAPRIMULGIDE,
188, Caprimulgus...

4 | Lombok o Australin, N. Guinea Fale,, Ethiopian, Orien.

| to Pelew Islands |

11
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]
nmr.‘mﬂ!n and E%i Range within the Region. Range beyond the Region \_:
188, Eurcstopodus... | 2 | Arn Islands and Anstralia Oriental genus
(Lyneornis 1 | Celebes)

CYPEELIDE. _
200. Dendrochelidon | 2 | Celebes to M. Guinea Oriental ]
201, Colloenlin 4 |Celebes to Pacifie Islands Oriental ;

202, Cypaelus 1 | Australia Pale., Orien., Ethiopian
203, Chetura... 2 |Celebes, Aunstralin Ethie., Orien., Amgrican
~

PRITTACI,
CacaTine,
204, Cwentue .., 17 | Celebes and Lombok, to Bolo- [ Philippines

mon Islands and Tasmanis
205, Colopsifts ... | 1 |Austmlia .
206, Calyptorhymehnz! 8 | Aunstralis and Tasmanin
207, Microglossus ... | 2 | Papuan Islands and N. Austral,
208. Licmelis... 3 | Austr., Solmn, Ids, & N.Guin.?
200, Nasiterne 8 | Papuan and Solomon Islands

PL}TYOI.HG!D,B. .
0. Platyeercus ... | 14 | Austml., Tasmanin, Norfolk Tid. 4
211. Pscphotus ¢ | Australia tlﬂ
212, Polytslis... 3 | Australin : |
218, Nymphicus ... | 1 |Australiaand K. Caledonia «
214, Aprosmicius ... | 6 | Moluceas, T‘Lm?r, Papnan  Is-

landas, J'!.li.'itl‘?];a 3
915, Pyrrlhadopsis ... | 3 |Tonga to Fiji lslands
216, Cyanoramphus | 14 | W, Zealand, Forfolk Island, N.
Caledonia, Society Islonds
217. Melopeittacus .. | 1 | Australin
218. EBuphema 7 | Australia . -
219, Pezoporus .. | 1 | Aunstralin mg.il Tasmania ;
820, GReopsitiaens ... | 1 [W. Anstralia
PALEORRITHIDE.
+ Priomil i 2 | Celabes . Philippines

Egé g,;}:a;:;” .| 5 | Borneo to Timor& Solomon Ids, SO
433, Tanygnathus,.. | 4 |Celebes to New Guinea Philippines
a9y  Eeleetus & | Moluceas and Papuan Tslands B
EEEP Uyg{ap‘\-{f}; 7 | Papnan Ids, and N.E. Aunstral, I’h?hppmea
226, Loriculus 7 | Celebes En Mysol, F]nlwga Gl Oriental
9aT, i 25 | The whole region, excl. Sandwich

sy ; Islands, and N. Zenland
808, Nomodes.., .. | 1 |Australia anil Tosmania
229, Cha 1 | New Gninen
230, Eos J.-_]Tmhti:m .| 9 |Sanguir lds. and Moluecas to

Solomon lds,

291, Lorius 89 | Bonru and Gilolo to Solomon Tis
232, Coriphilus 4 | Bamonn to Marquesas Islands

NEestorime b
288, Nestor . | B | Wew Fealand and Norfoll Ids, i
284, Pasyptilus .. | 1 | New Guines =
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Orler, Famlly, ond E; Rangs within the Regéon. Range beyond the Region.
Gemng, hg- :

ETRINGOPIDE.
235, Stringops

COLUMEB.T.
CoOLUMBITLE,
238. Treron ...

237. Ptilopus... ...

238, Carpophngn ...
239. lanthmnas ...

240, Leweomelene...
241, Lopholmmus ...
243, EquPalia.,,
243. Macropygia ...
044, Turacena ...
245, Medmwardionas
D46, EE““
247, Ceyphaps
248 Petrophasse .
248, Ghalmphups
260, ;:'ugu;h
251. Henicophaps ..
59, Phaps 7
253, Loucosareia ...
254. Geophaps

255. Lophophaps
286, Colenas ..,

257, Midiphops
258, Phlogrenas
o258, Goure ...
-DIDITNGULIILE.
260, Didunculus ...

GALLIN.E.
TETRAONIDZ,
261, Colirnin

FPrastA¥Ing.
{Gallus ...

Terscima
ag2, Torpix ..

MEGAPIDITDA,

agg, Talegallus

054, Megaeephalon
ogh, Lipoz ... ..
2i6. Megapediug ...

=
[ =T - | §

e

ED g

K. Zealand, Chatham Tslands ?

and Timor

The whole region; exel. N.

Zealand
The whole region

| Celebas, Bourn, and Ceram, Flores) Oriental, Ethiopian

Indo-Malaya

Oriental

Gilelo, Timor, Papuan Ids. to|Japan, Phﬂurpmes, An-

Samosn Islands
Australin
Anstralia
Lotal ok to Tasmania
Anstro-Malaya, Australia
Celsbes, Timor, Solomon Ids.
Celelies to New Guines
Anstro-Maluyn
Anstralia
K. W, Augtralia
Austro-Malaya, Anstralia
N. Guinea
Papuan Islands
Australia and Tasmania
Anstralin
Australin
Australin
Anstro-Malaya
H. Guinea

man Islands

Malayn, China
Indo-Malaya

Palware., Orien., Ethiop.

-

Oriental

Indo-Malaya

Celebes, N, Guinea to Madagascar| Philippine Islands

Papuom Islands

Bamoan Islands

Ceziebl‘s, Timor, Austrulia, ¥.

Celebes to Timor)

Celebes & Moluecas to Tasmania

Papuan Islands and Anstralin
Celebes
&, Aunstralia

Palmare., Orien., Ethiop,
Oriental genus

Puleeare., Orien., Ethiop.

| Celebes to Austral. & Samoan Ids |Philippines, Kieobar Tda,

12
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=2
Orden damily, and |25 Rungs within the Reglon. Range beyond the Reglon.
- -
Bl
ACCIPITRES.
FALCOXID.E.
267, Cirens ... ... | 2 |Celebes, 8. and E. Austral Almost Cosmopolita
263, Astur 20 | The veginn, to Fiji Islands Almost Cosmopaolite
260, Apcipiter 8 | The whole region, to Fiji Islands| Almost Cosmopolite
270, Urospiza 1 | Anstralia
271, [rométus 1 | Australia and Tasmanin
272, Nisaétus... 1 | Australia 8. Palmarc., Ethiopian,
Origntal
273, Neopus ... 1 |Celebes and Ternate Oriental
274, Spizadtng 2 | Celebes and N, Guines Neotrop., Fthiop., Oren.
275, Cireagtns 1 |'Timor and Flores Paleare,, Ethiop., Orien,
{Spilornis 2 | Celehes and Sulla Tslands) Crriental menns
276. Butastur 1 |Celebes to New Guinea Oriental, N. E. Africa
277. Halimetus 1 | The whole region Cmm_ﬂp., excl. Neotrop.
region
278, Talinstur 2 | Australin and N. Caledonia Oriental
278, Milvas ... .. | 1 |Celebes to Austmlia Palmare., Orien., Ethiop.
280, Lopheictiaiz ... | 1 | Australin
281. @ypoictinia .., 1 | Australia y
289, Elanns ... ... | 3 {Celebes and .ﬁluettrnlm Oriental, Ethiopian
283, Henicopernis ... 1 | Pagman Islands :
gPegu?;u 1 | Celebes) Paliarctie, Orlental, and
) LEthinpian
284, Boza ... 4 | Molueeas and Australin Orienta
2585, Harpa ... 1 |N. Zealand and Aunclland Ids,
286, Faleo ... 6 | Austro-Malayn and Anstralia Almost Cosmaopalite
287, Hieraciden o | Anstralin and Tasmania
288, Cerchneis 2 | Anstro-Malays and Anstralin Almost Cosmopolita
Paxprovine.
288, Pandion ... 1 | The whole region Cosmopolite
284, Pu?{aql?jt.u; 1 | Celebes and Sandwich Islands Oriental
BTRIGIDE .
e a1 | Tl hole reg., excl. Pacifie Iia. | Palaare, , Ovien,, Ethi X
gﬂi g.:luzne g f_:.-_.ﬂg]‘;;;.u L[ulffni!n:i, K. Zealund | Almost Cosmopolite L
y f'ui[: 1 |Bandwich Islawds) Almnst Cosmopolite, exal,
% i . _Australian region
208, Strix .| 7 | The whole region Cosmopolite

Peeuliar or very Churacteristic Genera of Wading and Swinming Birds,

GRALLE.
RarLinas,
Oewrdvrom g
Coabalus .,
Notoraiz.,,
Tribonyx

Hehraptila

[ A -

New Zealand

Chatham lslands

NWew Fealand, Norfelk amd Lond
Howe's 1alamds

Australia and K, Zealand

Molueens

v
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k|
1 ﬂmrrfﬂf!’- and éa Range within the Region, Hange beyond the Region,
..Q %
Ballina ... ... | & [ Austro-Malaya Oricutal
Parcwdigstes ... | 1 [ Bamoan lslands
1 SCOLOPACIDE.
Cladovhigchus | 1 | Anstralia
CUHARADRIZDE,
Esacna ... .. | 1 | Anstro-Malaya, Anstralia Oriental
i Erpthrogongs... | 1 | Anstralia
Fhinornis 2 | New Zealand
h Anarhynckus 1 | New Zealnwl
Pedionontns ... | 1 | Anstralia
L RursocHETIE,
Blinochetus .. | 1 New Caledouia
ANATIDE.
Nesonelln 1 | Auckland Islands
Malocorhynckusz| 1 | Anstralin
Hiyymenoloemug 1 | Xew Fealand
,{r' Biziura ... 1 | Australia
Anseranns 1 | Anstralin
i. Clereopsis 1 | Australia and Tasmanin 1
ProOCELLARIINE.
Prion ... .. @ | New Eealand Antarctic Seas
SrHEXISCITUE.
Eudyptes ... | 4 [Australia aud ¥. Zealand Antaretic shores
i STRUTHIONES. - | '
CASUARIIDE,
20, Dromaus 2 | Anstralin
205. Casiarwis ¥ | Ceram to New Britain, ¥, Austrl.
APTERYGIDE.
206, Apleryx .., ... | 4 |¥ew Zealand
|;' DixoRsITHIDE. (Extinet) |
297, Dinornis... .. | & |N. Eealand |
208, MWienorwis ... 2 [N, Fealand
PATATTEETGIDGE. tExtinet)

200, Palapleryr .., | 2 |N. Zealand
300, Eurgapterys ... ¥, Zealnmd

(3]




INDEX TO VOL. I.






INDEX TO VOL. L

Nore.—In this Index the names in Italics all refer to fossil genera or families

mentioned in Part I1.

The systematie numes of geuers and familics ocenrring in

mlmost every Page of Part 111, are not given, as they would unvecessarily swall

the Index ; but t.he_}r

ean be readily referred to by the Class or Order, or by the

Geographicul Division (Region or Sub-region) under which they occur, ey
will, however, all ba found in the General Imdex, with o reference to the page (in
¥ol 1L, Part IV.) whers a systematic account of their distribution iz given.

A

Aardvark of Enst Afries
Awiipflm. European Bui‘u?r???ﬂgrr ot
Acclpitres, clnssificating of, 7
Titige of Palearctic genera of, 243
range of Bthlu!uu_u gonara of, 3113
runge of Oriendn] genera of, 555
moge of Auatraliag e of, 430
Aeerotherivm, Europaan incene, 119
JmN. Arnericun Tertiary, 134
Enoﬁnn, M. Amerioan Tertiary, 138
Avatkerium, Buropoan Eooens, 196
Adapls, Euripeay Eooene, 195
<Elrogale, Erropenn Encene, 195
fv:rnk, ol Maidy U, lﬁ-l.
A;n;rmfr:&mg‘ha Lias, 157
iz v ENrOpean By i
Agriocherus, ¥, n1nuqﬂfn?f%?rgtl;:-; 185
.-Iirr'lml. from the Lins, 147 :
Alrrptﬂfﬂk. Indian Mineans, 109
j;.dﬂ,'ﬁ,]ﬂ“"f" land-tortaises of, 250
.’iﬁﬂlﬂn. mbll‘qarimn Eorene, 161

Allen, Mr. 7, & on Fioal
T ok il fon=, A1
ohiections o g ,Hum{.,: :ﬂi:unmhf

e o s 200-geographical nomen-

+

“ene deposits and caves of,

s Plisegt uf oot
: n| , 143
. " ¢ eeramiion of North and
extinet Wiisimaliy o
i r. 120
'.P“"'i lioeena ' fanng, of, 120
A Ticnn Torlinry, 134
Amiphibin, po of ainyiluceis, 117
: et S 0F dinpersg] ki
e AL
o G X E‘-huret:gdmglm, 156

af the Hﬂl‘.“‘;l:'g
ean gub.region, M08
rogion, 2o

of Biberiay suh

Amphibia, of the Manchorlan suleregion, t08
talle of Palaarctie families of, w7
of the Ethiopian region, 255
of West Africa, 2054
Boutl Afrioam, 268
of Madagnscar, 250
table of ,-!-hid.rrlm fumilies of, z0a
af the Orbe reglon, 317
of the Indian sub-region, 324
of Ceylon, 327
of Indo-Chinese snb-region, 331
of Indo-Malay sub-region, $40
table of Oriental fanuliea of, 259
of the Anstralinn region, so7
resemblances of Australisn and Boath-
American, 400
of New Guinea, 416
of New Zealnnd, 457
Amphibos, Indinn Mioocene, 172
Awmphicyon, European Miseena, 118
Imdian Miscenes, 121
N. American Tortiary, 134
Amgphinerieidr, European Miocens, 119
Amphimosehies, Enmopean Mitoens, 120
Amphisorer, Enropann Miocens, 118
A mphitragnlus, Kum?n Miocenes, 120
Awnastome, Buropenn Tortinry, 160
Anekifopdina, European :Euceqm. 125
Anchippodes, N, Amerienn Eocans, 130
Apehippus, N, Amervionn Tertiary, 185
A lﬂkiﬂn’inﬁﬂ'.. N. Ameriean Tertinry, 135
Anchitherivm, European Miocene, 115
Eurapean Bovens, 126
M. American Tertinry, 135
Ancient fanna of Now Zealaml, 450
Aneglotherinm, Miocene of Greses, 115
Eunroponn Mincens, 121
Andnman Islands, seology of, 35
probable past history of, 284
Awndrens, Enropean Miocenn, 165
Amnimal IlE‘IIuTlﬂm.. primary divisions of, 85
Asimaly, development of, afhcting dsbriba-
o,

dispersal and migration of, 10
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INDEX.

Animals, mpid mthl;]lIca.tEum. of, 10
Aniseeodon, M. 'I'ﬂﬂ-f-lr:r
Anoca of ﬂﬂabaa,ﬂuculhrttha of, 428
.I:p]v]'s.rlﬂ'f.ld'm. urnpean Miocene, 110
odherium, Enropean Miocons, e
pean Eogens, 126
B. Amerlean Eocene, 145
Amm arru: mint of, B8
Falpenrotic genem, 350
puuliu Ethiopian genera of, §18
linr Anstmlisg %ﬂﬂ'ﬂ. of, 457

Antelopes [n the Indian Miocenn de 188
'b]rmplua and migrations of, lsgouit.l,
Pulinry

Antelotkerivm, Inr]inn Miocene, 122

Anﬂf\u‘cﬂlhm&m, N. American Turm.'l?' 137

Antkracotherium, Earopean Mioce

Antincodon, N. American Tertinry,

Antilles, Plioeene Mutmmalia of, HE

Antilope, Post-Pliorenc, 112
in Amzilinn caves; 144

j..u!.iqulti;,t-.nl' the genern of insects, 166

nrnl of lnmd freshwater
shells, 16
Aphaneplerye ni‘ '.Inimrthu
Aphels nwm, Eu I:I.l!r 135

Aguite, Envopenn M ucr':n.e 161
qr:‘mm;, Bavarlan Gn!lta, 163
Arctie 2one not p sspambe region, 03
A reforymm, an Eocene, 126
Arciodus, X. American Post-Pliocene, 130
Avetomys, Enropean Pliocens, 113
Avetotheriwn fn Brozilinn caves, 144
Args phasssans fgtrs o209,
nt, figure of,
p!eull.n-ft.g.rt'm dispiny of plumnge, and
ﬁgﬂrmuﬂm of Mr. Darwin's views,

Artiodoctyle, B ean Eocens, 126
N. Aterioa, Tertiaty, 157
B. American Fliocens, 146
Arieola, European Pliocene, 113
in Brazilian caves, 145
B, American Fliocenn, 147
B, Amerlean Eocens, 148
Auchene, W, American Pﬂsb—Plh-muu 130
Anckland Telands, Lirds of, 4
Australin, eal fentures rrr!. 8EY
Australin and B, Ameriea, supposed fand eon-
nectiol bebween, B8
Anstralian re deseription af, 257
o characteristics of, 100
mammalin of, 300
lﬂ:da_il of, BE.IEI{'.W
reptiles o
amphibin of, 307
fresh-water fish of, 307
summnry of verfelivata of, 167
‘uﬁpnl{!l’] Innd-cannection of with & Ame-
&08

insocts of, 403
opters of, 404
oo teéra aof, 405
land shalls of, 407
eub-ragions of, 408
early histury of, 405
Australinn mulkregion, mammalia of, {33
1Hustrntion of monmalis of, 419
hirds of, 440
illmsiration of faann of, 411
Austro. lln-:]:érm sub-region, phyaleal fentures
=l af, 409
Ayenye,
Anores, visited by ]:umpmn birds, 17
irds of, 207

Azores, botterflies of, 207
beatles of, 207, .-m
peculinrly m.;u-]:ﬂuj. birds af, 207

Eti ora to, 208
how & ::ked wilth animal life, 208

B,

Bablrusa of Delebez, pecnlinrities of, 428
Badger, e of, 105

Bni ropean Pliocens, 112
Belrnodon, Europenn Pliocenes, 112
Haly, Mr., on Phytophs |:|l' npan, 290

Banca, ite pucullar ’E.-ee a. and solution of a
_ problam in distribution, 306
Darriers, as affecting distribution, 8
E_-I‘!Hlmwm.: of, ns ||.Il'e,-:|;:|n§ diutri'b‘trl‘.iun, T
tha dlspuruui of binds
BIIJEH. Mr., on Carabidm of J‘n.pnn-. L]
eorng of Jopam, 20
Hu!?mmiou. . Amerienn Torr,!rlry. l‘lﬂ
Brtheodan, N, .!;I:'l.unmn Tertinry, 1
HBetrachia, Tertlary, 165
Bate, powera of Hlight of, 16
clussifieation of, &7
of New Zealand, 450
Bears, probnbls cnuse of abasnca of, from
1.ru1:|leu1 Afvica, 291
Deaver, . Amarlean Tertlary, 140
Beetles, funilies selocted for study, 108
from the Lias, 167
of Azares, 2
of Japan, 228
Relemuoziphins, Enropean Pliocens, 118
Belt, Mr., his theory of n greak Silsrinn Tnke
during e glarial epoe b, 218
oh E'Jﬂ!l?l!' of climate cansed hy dimban-
tiom o ohih][mtr of ctll[lﬂ'(' L
Birds, means of dispersal of, 1
dispersal of by winds, lﬂ
American, fonnd in E11.mps,, 16
reaching the Azores, 1
barriers to r].isparsuf nr, 17
limited by forosts, 17
classification of, 03
Mipeena of Greeee, 116
extingk, 160
fossil of Prlmarctie mgion, 161
Enropennof Miocena period, 1461
Eocene of Enrope, 162
relations of, 162
extinet of North Amérien, 168
recently extinet in New Zealand, 14
Crotaceous of N, Amaorien, 164
remning of In Hrasilian caves, 164
recantly extinet in Madagasear and the
Mnauic;w Islanids, lrﬂ'lI HE
cosmopalitan gronps of, 17
nomerous geoera, Palearctic, 183
of the Enropesn sub-region, 103
northern range of in Europe, 108
of the zone of pine forests, 194
of Ieelnnd, 198
of the Meditermnean snb-region, 903
of Malin, 206 {mole)
of Azores, 207
of the Cape Yerd lalands, 215
of Biberlan sub-regiom, 210
Oirfental Tonnd in #I'I:u rim, 210
extrems northern Asintic, 214
of northern Asintic forests, 220
of thé Manchurinn sub-region, 223
Polmarctic gonern of, in the Mancharlan
sub-Togion, 234
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491

Birds, D%enul gﬂ'lm of, in the Manchurian
dm-u.uteﬂn.ir.u nr 5. W. China and Mon-

olin, &34
table of Palearctic families of, 295
of West Aflrica, 243
list of Palwarvetio genern of, 243
of the Ethiopian region,
gf the Eutﬁl‘ﬁun uuh-mgiu‘u, 200

era of, pecnliar to Madngascar, 275

ﬁ;m to Madagascar and Orlental or

Eibiopian vegions, 370
I.pHﬂBl- ﬂnl:n.rnun.tu ﬂ.dnmr nmnd Alfrica

tn'hh nfuhmlu]ﬂn.u Tamilies of, 205

table of Ethiopinn geneea of, 406

of tho Oriental region, 816

of the Indinn sulaeglon, 123

Orimtrﬂuga'nun af 1.'n Central Todia, 524

and Ethioplan geoera o

Contral Tndia, 535

of Ceylon, 527

of In I}Cﬁ.‘lnﬁu subr eglon, 830

of Indo-M, n snberegion, 487

illnstration of peculinr Malayan, 338

af the Philippine Islands, 144

table of Oriental families of, 506

tabile of Oriontal peners of, 475

of Anstralinn vegon, 30

a!'etl‘-ﬂl,r organlzed Ammun families uf,

ﬂ TJJB P n Islands, 410
E:mhnﬂhe: of, 418

illiant colonrs of, 413
remarkable forms of, 414
of tho Maluceas, 418
peenlinrities of, 421

of Timar group, 4
of Cel, ub:g. -

of Anstrsbin, 440

of Now Zealand, 451

peculing to Now Zealand, 458

of Borfolk Island, 453

of Lord Howe's hhm! 453

of the Chathnm Tslands, 454

of the Auckland Tslands, 456

tahla :'f ﬁlulhului Lu::u!-tunn,_;ﬂ

genera of Anstrallan, 4

Black npe of Celeles, 427
B : HE‘}W T. on the * Indinn"

on r:lalln;; of Indian sub-reglon with

tilium, Oolitie insect, 167
Hl}ﬂu -+ 0 2oologienl regions, 60
on lha sulations of Indian sab-region with

‘.E' Ec.iﬁlblu mn.t changes in, 837

Indlln H.imnn. Hi
Boul‘bo& mpiug_lnr b1
.Enm Minesns, 120
Brachyrmys, m ni H.}o:seﬂl 120
Bramatheritm, Misceno of Perim Isind, 122
Brazilian r.un-ru.uqu.. 144
J]‘r anl;]gunn 145
eperin barlasnais, sarboniforous Inscct, 168
Britiin, Tecnilar specioy {n, 197
Eritish | I¢1.u, zonlogy of, 197
mtf alaym, fgira of, 140
whalheridos, M. Awmeriesn Tertiary, 127
Drontofheriva, N Amariesn Tartinry, 157

Fula, Enro b
Bulimua, Evoens 109

Bunmlvrs, N, Ameriean Tertiary, 154
Rum-ﬁM, Dolifie insest, 167
Bu s, nrrangement of, 103
Palmarctie, 167
of Central Enrope, 106
of tha E!dﬂam.narm sub-rogion, 205
ap-umr lim oA Biberi h-ruii:m a0
r to rinn s0 2
of Japem and North China, 237

of the Ethiopian iom, 23
number of Ethloplan spocles, 256
of Tmlo-Dia om, 342

of the A , d0d

of the Anstro-Malny sub-region, 404
of the Molnccas, 419

of Oelohes, ueul'lu.riues of, 434

of New

.

Codureofherium, Enmpean Eocens, 125
Celndon, in Brazilian coves, 145
E‘arrnr_uuus. In Brazilinn eaves, 144
Camopilkeens, European Eoceno, 124
Cainafherium, Buropean Mincens, 120

Furopean Eocens, 120
Calamedsn, N. American Eocens, 150
Callithriz in Brazillan caves, 164
Cannries, birds of, 708

heethos of, 200
Canide, Enropean Miocene, 118

Eumlu:nn Eccene, 125

N. American Tertiary, 14

remnrkable B, African, 267
E‘cml‘r Em-n an Fliocene, 112

t-Fliocens, 112
E1|_11:r|u;|m Miocens, 118
Indinn Mineone, 141
ran Eocens, 125

N. Amgrican Post-Flisceno, 130

N. Ameriean Tortiary, 154, 185

in Erazilian caves, 144

B, American Pliocens, 1
Camnel, fossil in Indion Miocens, 122

birth-plage and migrations of, 155

Palwarctls, 183

Crrmtl{dﬂ essentinlly rxtm—t'rn‘pl.u.u], 112
K. Ameriean Tertinry, 1
Cumetopardnlis, Miocens of Gm: 114
&hm Mipeeng, 122
Comeledherinm, B Ameriran Plineene, 147
Cape ﬁrﬁﬁd ane. peculinr flora and fauta

Cape Verd Islanda, zool of, 214
Cape-hare, B, Aflrican, 26
mndf,uduhﬂ American Fliocemo, 147
r m:ngpu%m 112

Carnivera o pan

Mincene of Greece, 115

Eunropean Miocene, 118

Tndinn Miccens, 131

Enropean Eocenn, 125

N, American Post-Fliceens, 139

N. Ameriean Tertinry. 154

af Broxilinn onves, 144

B. Amurican Pliocens, 144
Carnivar, classifieation of, B8

antiguity of, 163

of the Palwarctio region, 182

list of Pakwearciie genem of, 240

list of Eibiopinn genemn fd_ ant

rangn of Oriental gonera of, #73

liszt of Anstrallan genem of, 476
Cnroding Isinnds, birds of, 445
Carterodon in Brazilisn caves, 145
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Carad, and Gerstocker om  classifieation of |
animnls, B5
Professor, on classifleation of the Cetarea,

Caslor, Earopean Pliscens, 119
Ehu'nﬂﬂnn Mictine, 120
Crsoryr, W, Ameriean Tertiary, 158
Cuilnries, Braxilinn cnves, 10i
Cavefanma of Bz, 143
Carin, European Miscens, 191 |
in Brazillan caves, 144
B, American Pliocene, 147
rus, European Eocene, 136
Cebns in Brazilian cavis, 144
Celebes, physicn] features of, 350
muminalin of, 426
hirds of, 428
inseets of, 434 |
n of faans of, 430 |
Centetido, European Miocene, 118 |
Ceratoddug, remark alile Australian flsh, 307 |
Cerpolabes in Bmzilinn caves, 143
eciig in Ko Pliovens, 112
Cer| Ithumpnn Mipeene, 120
Thirth-pines and nigrations of;, 155
Cerews, European Pliocene, 113
Imlian Plincens and Miovenn, 122
N, American Post. Pliocens, 180
N. Amercan Terijary, 138
in Brozillan eaves, Lid
8. Amerienn Pliocens, 147
Calaees, Enropenn Pliocene, 113
European Mincone, 110
N, American Post-Fliocens, 130
N, American Tertinry, 140
Catacen, classification of, &9
range of Oriental genas, 374
Coylon and Malaya, resembibanece of Insects of,

Ceyinnese sab. i, 320
mamimalin of, #27
Tepitisn'of, 327
af, A2
amplibia of, 327
insects of, 327
p;;;shillnry of, as Indicated by Its fhouna,

Chalfenmyn, Buropean Pliocsne, 113
cnalmhr.l"uu, {5 T Mincenc, 119
Indinn Miogens, 192
. Poxsil in N, s, 128
Chrmeelea, N, Americon Ecome, 165
Chamods, fignm of, 105
Chiatham Tnlunds, birds of, 454
Chelonin, alassifration of, 100
Chelyilia, Enropean Pliocens, 105
Chevrotain of Malaya, figure of, £36 :
Chill should not e placed in the Paleanstic
or Nearetio s, 4
Chinn, fossil mammals in, resemling these of |
Indinn and Enropean Miveenw, S0l
Korth, mammalin of, 222 ‘

Chinekillidm in Brzilian enves, 103
B, Ameriean Pliocene, 147
Pliovens of Antilles, 143

Chiroptern, elassiffention of, 87
liat of Pnlmaratis gnnem of, 220
Nzt of Ethiopkan genor of, 860
mnge of Oriental geiera of, 571
Tist of Anstralinn genem of, 473

Chirptera, Kuropean e, §25
In Brazillan coves, 144

Chlampdotherinm fn Rrnzilinn cavos, 115

Cheromarus, Eoropenn Miocene, 1198

Cherrepetemns, Eupopean Eovens, 124

Cherrolheriom, Inding Miovene, |24

Chaneziphing, Enropenn Pliocens, 113

Claugh, Alpine, Ggure of, 105

Cirenmpolar zones, objections to syslom of, 87

Cilnsaification as affeeting tho study of distri-
Tstion, 53

Claweifia, Eovane, 160

:.'ilnu:;-f as a limit to the range of maminalis,

a'rﬂ.un-] change of, before the glacial epoch,

| Coleapiern. families selected for stuwdy, 103
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